£ *3 


Agricultural Research Imstitute 

PUSA * 




JVatvrt, "] 
August J5 t 1935 J 


Nature 

A WEEKLY 

ILLUSTRATED JOURNAL OF SCIENCE 


VOLUME OXV 

JANUARY, 1925, to JUNE, 1925 

“ To the solid ground 

Of Nature trusts the mind zvhich builds for aye .”— WORDSWORTH. 


Voniion 

MACMILLAN AND CO., Limited 
NEW YORK: MACMILLAN COMPANY 





Nature 1 
August *5, 1915J 


INDEX. 

NAME INDEX. 


Abbot (Dr C G ), Biographical Byways J)r S P 
Langley, 455 , to lead an expedition for the choice 
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and W. Duane, On Scattered Radiation due to X-rays 
from Molybdenum and Tungsten Targets, 590 
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bacteriology in the Queen's University, Belfast, 33 
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Superposed Alternating Current on the Polansable 
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chewan University, 997 
Amos, The Practice of Ensilage, 474 
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return of, 988 

Anderson (Miss 1 .), The Genetics of Variegation and Leaf- 
structure in Ferns, 929 


Andrew (G ), 7 'he Llandovery and Associated Rocks of Garth 
(Breconshire) The Relations between the Llandovery 
Rocks of Llandovery and those of Garth, 024 
Andrews (J, P ), The Variation of Young's Modulus at 
High ] emperatures, 589 
Andrieau, The Andneau Motor, 358 

Angus (H T ), and P F Summers, 1 he Fffect ot Grain- 
size upon Hardness and Annealing Temperature, b6i 
AnnandMe (flu late Dr N ), Primitive Mural Decoration 
in Southern India, 20G 

Anrep (Dr G V ), A New Method of Crossed Circulation, 
357 , and I de B Daly, The Output of Adrenaline 
in Cerebral Anemia, as studied by means of Crossed 
Circulation, 357 , and Prof E 11 Starling, Central 
and Reflex Regulation of the Circulation, 357 
Antram (C B ), Butterflies of India, 115 
von Antiopoft (Prof A ), ottered the chair of physical 
chemistry at the Chemical Institute of Bonn Uni¬ 
versity, 140 

Appleton (l)r A B), A Hopkinson, and V C Pennell 
reappointed demonstrators of anatomy in Cambridge 
University, 994 

Appleton (Prof E V ), The Propagation of Radio Waves 
over the Earth, 382 , find M A F Barnett, Local 
Reflection of Wireless Waves from the Upper Atmo¬ 
sphere, $33 , Wireless Signal Strength Measurements 
made during the Solar Eclipse of January 24, 1923, 025 
Appleyaid (R ), Depth-recording with Plankton-nets, 870 
Archbutt (S 1 ), A Method ot Improving the Properties 
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Armstrong (Dr E F ), appointed managing director of the 
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Armstrong (Prof, II E), A Course of Faraday, 568 , 
Huxley's Message in Education, 743 , Dr H T. 
Brown, 307, Teaching in English Schools, 140, The 
Faraday Benzene Centenary, 870, 10x0, The Life of 
Lord Rayleigh, 47, The word "Scientist" or its 
Substitute, 85 

Arnulf (A.), The Ionisation of Potassium Vapour under the 
Influence of Visible Light, 894 
d'Arsouval, A New Direct-current Generator giving 
500,000 volts, 999 

Artom (C), Numerical Disproportion of the Sexes in 
Gambusia holbrookv (Grd ) analysed as to its Manifold 
Causes, 402 

Askwith (Lord), address at annual meeting of the British 
Science Guild, 658 

Aston (Dr F W.) r elected a member of the Athen*um 
Club, 581 ; Isotopes, Second edition, 222 
Atkins (Dr. W. R. G ), The. Preservation of Fishing-nets, 
Mosquito-nets, and Tent Fabrics, 701 , and G. T. 
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Atkinson (E J ), A Vector-trolley Apparatus, 280 
Atkinson (L B ), The Scientific Principles of Artificial 
Incubation, 282 

Aubel (E ), and J. Salabartan, The Mechanism of the 
Production of Hydrogen at the Expense of Glucose 
by the Coli Bacillus, 823 
Austin (I- W ), Radio-field Intensities, 816 
Avel (M| The Vacuome and Apparatus of Golgi in the 
Vertebrates, 063 

Axene, Ltd , A New T-square and Drawing-board, -439 
Ayyar (A S R ), A Note on ArddhanSrisSvara, 107 
d'Azambuja (L ), Moving Absorbing Vapours at Great 
Heights above the Photosphere, 473 , Observation of 
remarkable Protuberances, made at the Meudon 
Observatory, January 24, 1925, before the Eclipse of 
the Sun, 358 


B. (F F P), Ether and the Metaphysical Mind, 533 
Bachofen-Echt (A ), The Discovery of Iguanodon Tracks in 
the Neocomian of the Island of Bnoni, near Poia, 627 
Back (Dr E), und Prof A Land<$, Zecmaneffekt und 
Multiplettstrukter der Spektralhnien, 559 
Badov (E B}, Perthshire Tectonics Loch Tummel, 
Blair Atholl, and Glen Shee, 929 ; The Tertiary 
Igneous Geology of the ls’and of Mull, 966 
Bailev (G L), and R Genders, The Density and Constitu¬ 
tion of tne Industrial Brasses, 662 
Bailey (Dr K C), New Synthesis of Urea, 317; The 
Identity of " A lumen " in Pliny's Natural History, 
764 

Baillaud (J ), Stellar Spectrophotometry, 134 

Baird (J L ), demonstration of Wireless Television, 505 

Bairstow (Prof L ), The Rotor Ship and Aeronautics, 462 ; 

Fluid Velocity and Pressure, 152 
Baker (C ), catalogue of second-hand scientific apparatus, 
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Baker (E A ), The Law of Blackening of the Photographic 
Plate at Low Densities, 214 
Baker (E C S ), Field Naturalists and Evolution, 995 
Baker (H F ), A Transformation of Segre's Figure in Space 
of Four Dimensions ; the Equation of Hummer's 
Surface, 357 

Baker (T. Thorne), Estimating the Qualities of a Photo¬ 
graphic Plate, 264 

Baldet (A.), An Alignment of Radioactive Springs in the 
Region of Velay (Haute-Loire), (>94 , The Distribution 
of Radioactive Springs, 923 

Baldet (F.), Observations of the Planet Mars, 34 ; The 
Influence of Pressure on the Band Spectra of Carbon 
m the Thermo-electromc Bulb, 859 ; The Third 
Negative Group of Carbon, the so-called Comet-tail 
Spectrum, 626 

Balfour (Dr. A), Historical Aspects of Malaria, 17, 
Reflections on Malaria, 625 

Balfour (H ), Fish Traps in Eastern Asia, 509 ; Navigation 
and Fishing on the Ganges, 622 ; Stencil in Fin, 814 ; 
The Origin of the Art of Stencilling in the Fiji 
Islands, 34 ; The Status of the Tasmanians among 
Stone Age Peoples, 858 

Balfour (Lord), A Committee of Imperial Research, 845 
Ball (W W Rouse), [death], 542 ; [obituary article!, 808 
Ballantyne (Miss Frances M,), The Continuity of the 
Vertebral Nervous System Studies on j Lepidosiren 
patadoxa, 929 

Balls (Dr W, L.), The Sound of Lightning, 912 
Baly [Prof, E C C), Spectroscopy 2 vols, Third 
edition, 153, and Dr Elizabeth Semmens, The 
Selective Photochemical Action of Polarised Light. 
I . The Hydrolysis of Starch, 821 
Banachiewicz (Prof), Orktsz's Comet, 921 
Banerji (Dr S K ), Depth of Seismic Foci, 618 , Vernier 
Wireless Time-signals, 912 

Bangham (D H ), and J. Stafford, The Velocity of Oxida¬ 
tion of the Metals and the Structure of Coloured 
Oxide Films, 83 

Banister (H.), appointed demonstrator in experimental 
psychology in Cambridge University, 927 
B&r (Dr. R.), The Abnormally'Low Voltage Electric Arc, 
549 


Barclay-Smith (Prof. E), appointed a fellow of King's 
College, London, 355 

Barcroft (Prof. J ), The Pigmentation of Animals, 679: 

abd-othera, The Function of the Spleen, 397 
Barkafi (W, W,), On the Distribution of Particles in 
Colloidal Suspensions, 481 

Barker (Prof, A. F,), Genetics and Wool Production, $87 ; 
Touch and Sight v The Microscope m Wool Classing 
and Sorting, 226 , University Ideals, 785 
Barker (J ), reappointed Frank Smart student in botany 
in Cambridge University, 784 
Barker (Dr T. V ), Crystal Formation, 208 
Bark la (Prof C G.), and Gladys l Mackenzie, The 
Coherence of Superposed X-Radiations, 942 
Barlow (E W,), Upper Air Circulation of the Atlantic, 
<>55 

Barnard (K. H,), A Revision of the Family Anthundae 
(Crustacea, Isopoda), with Remarks on certain Mor¬ 
phological Peculiarities, 554 ; Report of the South 
African Museum, 885 
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gift to the Hebrew University, Jerusalem, 907 
f A ), The Optical Instrument Maker and 
Scientific Investigation, 311 
Barrabe (L), and P Viennot, The Discovery of an Oil- 
bearing Layer at Gabian (H&rault), 35 
Barr^ and Schnell, The Propagation of Sound Waves in the 
Soil, 931 

Barrett (Sir W F ), [obituary article], 880 
Barringer (D M ), The Meteor Crater of Arizona, 244 
Barthoux (J ), Description of a New Mineral, Dussertite, 
359 

Bartrum (C O ), Double Rainbows, 16 
Barus (Dr. C ), The Diffusion of Hydrogen into Air, 
measured by the Interferometer U-gauge, 179 
lc Bas (G Z L), Experimental Studies on Dtboihrto- 
cephalus latu « in Man, 510 

Bateson (Dr W ), Huxley and Evolution, 715 , Men- 
deJiana, 827 

Bather (Dr. F A.), The word " Australopithecus ” and 
others, 947 

Bauer (Dr L A ), elected a corresponding member of the 
Russian Academy of Sciences, 312 , Further Evidence 
regarding the Correlation between Solar Activity and 
Atmosphenc Electricity, 537 , The Sun and Atmo¬ 
spheric Electricity, 279* 

Baxter (E F.), appointed lecturer in applied mathematics 
in Durham University, 997 

Baxter (G. P), and H W. Starkweather, The Density of 
Oxygen, 483 

Bayle (E.), and R Fabre. The Urinary Elimination of 
Alkaloids derived from Isoquinohne and especially 
Hydrastine, 555 

Bayly (Dr. H W.), Venereal Disease ■ its Prevention# 
Symptoms, and Treatment. Second edition, 11 
Beach (Prof S A ), [death], 93 
Bear (Prof, F, E.), Soil Management, 152 
Beasley (C. G.), '* Local Geography/’ 652 
Bock (C), Microscopic Images, 691 
Bedale (Miss E. M J, The Effects of Posture and Rest in 
Muscular Work# 319 

de Beer (G. R.J, A Problematical Organ m the Lamprey, 27; 

and Huxley, Vitality of Jelly-fish, 6a 
Beit (Sir Otto), elected a member of the Athenaeum Club, 
241 

de Belaevsky (V.), The Rupture of the Bouzey Dam, 4S2 f 
Belaiew (Col. N. T,), On the Inner Crystalline Structure of 
Ferrite and Cementite in Pearlite, 786 
Benedicks (Prof. C.)> On the Hardness of Manganese Steel# 
230; Space and Time : an Experimental Physicist's 
Conception of these Ideas and of their Alteration# 408 
Benedict (G.), The Neutral Bath and its Relation to Body 
Heat, Body Posture and Minor Muscular Movements 
as affecting Real Production, 483 
Bennet (Rev. A.)# F. W, Shurioek, 277 
Berget (A.), A Marine Refractometer with Double Devia¬ 
tion, 390 
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Berkey [C. P#h and F, K Morris, Geology of theGobi, aff 
Berry (A.), elected vice-provost of King’s "College, 
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Barry (Dr. E. W.)„ The Middle and Upper Eocene Floras 
of South-eastern North America, 819 
Bert jL), A General Synthetical Method for the Prepara¬ 
tion of a/-ChlorallyI Cyclic Derivatives and through 
these Acetylenic Hydrocarbons, Alcohols, and Alde¬ 
hydes, 967 

Berthelot (A ), and G Ramon* The Agents of Transforma¬ 
tion of the Toxins into Anatoxins, 359 
Berthelot (C)> Flotation Method of Cleaning Coal, 511 
Bertrand (G ), and M Macheboeuf, The Presence of Nickel 
and Cobalt in Animals, 930 , and M, Mokragnatz, 
The General Presence of Nickel and Cobalt in Arable 
Earth, 250 

Bertrand (Prof, G. £,), elected an honorary member of 
the Royal Institution, 1016 
Besson (Mile ), [death], 845 

Bezssonoff (N.), Some Data on the Nature of the Anti¬ 
scorbutic Principle known as Vitamin C, 663 
Bezzi (Prof M ), The Bombylhdse of the Ethiopian Region 1 
based on Material in the British Museum (Natural 
History), 152 

Bhatia (B L.), and S Setna, Some New Gregarines, 437 
Bialosuknia (\V,) r and B Kaczkowski, Differentiation of 
Breeds by Serological Methods, 347 
Bianchi (Prof L ), elected an associate of the Academic 
royal© de Belgique, 25 

Bidder (Dr G P ), Constant Differential Growth-ratios 
and their Significance, 155 ; Growth and Death, 480 , 
Prof A Pcndy, 541 ; The Origin of Sponge-spicules, 
298 , The Mortality of Plaice, 495 
Bieler (Dr E S ), Band Spectra of Lead Isotopes, 980 
Bigiavi (IX), Action of Nitrous Acid on the Azophenols, 402 
Bigourdan (G ), The Equations, of Various Origins, winch 
may affect the Pendulum Corrections employed at 
the Bureau International de l’Heure (B I H ) during 
the Five Years 1920-1925, 929 ; The Peiturbationb 
of the Hertzian Waves during Transmission io Great 
Distances, 446 , The Propagation of Hertzian Waves 
to Great Distances, 358 

Birchby (W N ), White Light Interference Fringes with a 
Thick Glass Plate in One Path, 179 
Birkenhead (Lord), the work of Prof, A H Sayce, 809 
Birmingham (Bishop of), conferment upon the, of a degree 
by Aberdeen University, 551 

Birtwell (Constance), D A Clibbens, and B. P Ridge, 
Oxy-cellulose, 317 

Bisat (W S ), Carboniferous Goniatites, 851 
Bischoff (H ), Hymenoptera I , II., 565 
Biswas (K), Sub-aerial Algae of Berkuda Island, 031 
Bjerknes (Prof V.), Hydrodynamics and Electrical 
Analogies, 246 

Black (D. H), High Energy 7-Ray from Thorium Dis¬ 
integration Products, 226 

Blackburn (C. M ), An Application of the Quantum Theory 
of Band Spectra to the First Negative Deslandres 
Group of Carbon, 590 

Blackett (F M S.), appointed assistant demonstrator of 
experimental physics in Cambridge University, 784 , 
The Ejection of Protons from Nitrogen Nuclei, 
photographed by the Wilson Method, 212 
Blackman (Miss Winifred), An Egyptian Survival, 8$i 
Blaise (E. E ), and Mile, M. Montague, The Preparation of 
the Acyclic 5-dikctones, 930 

Blanc (L,), and G Chaudron, The Magnetic Study of the 
Stable Form of the Sesquioxides of Iron and 
Chromium, 359 

Blanchet (G H ), Survey Work in Northern Canada, 31b 
Bloch (Prof. E-b translated by P A Smith, The Kinetic 
Theory of Gases, 189 

BlOCh (L ), E. Bloch, and G, D^jardin, The Spark Spectrum 
Of Neon, 626 

Bloch (L. and E)> The Spark Spectrum of Iron in the 
Schumann Region, 141 ; The Spark Spectrum of 
Tungsten in the Schumann Region, 286 
Blondel (A.), Acoustic Selection and Radiogoniometry, 
694 ; A New Method for the Harmonic Analysis of 
the Curves of Electromotive Force of Alternators, 446 
Blum (L), M, Delaville, and van Caulaert, Modifications 
of the Blood resulting from Anaphylactic Shock, 71 ; 
M. Delaville, and van Caulaert, The Pathogeny of 
Rickets* 250 
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Boas (F.), and F. Merkenschlager, The Biology of White 
Mustard, 886 

Boccardi (J ), Averaging by Tenths of a Year m Variations 
of Latitude, 70 

Bohr (Prof N ), awarded the Barnard medal of Columbia 
University, 885 ; elected a foreign member of the 
U S National Academy of Sciences, 849 ; The Theory 
of Spectra and Atomic Constitution ♦ Three Essays* 
Second edition, 559 

Bolton (Dr H.)» Insects from the Coal Measures of Com- 
mentry, 977 

Bolton (J ), [obituary], 345 
Bolton (Prof J S.), Mind and Brain, 848 
Bonar (Dr J ), Malthus and his Work, "Second edition, 
406 

Bone (Prof W A ), D M Newitt and D T A Townend, 
Gaseous Combustion at High Pressures, Pt, V , 998 
Bonnevie (Mile Kristine), Heredity in Finger Prints, 27 
Boomer (Dr E H ), Chemical Combination of Helium, t6 
Borchers (Prof, W ), [obituary], 272 

Bordet (J and Mile M), The Bacteriolytic Power of 
Colostrum and Milk, 34 

Bordier (H ), Experiments in Medullary Radiotherapy, 519 
Boric(J O ), and D E Thursby-Pelham, Report on the 
English Plaice Investigations in the North Sea during 
the Years 1921-1923, 969 

Born (Prof A}, Isostasie und Schweremessung * lhre 
Bedeutunc ffir geologische Vorgftnge, 487 ; Physical 
Aspects of Chemical Combination, 172 
Born (M ), and J Franck, Atomic Combination and the 
Quantum Theory, 385 

Born (Prof Max), Translated bv II L Brose, Einstein's 
Theory of Relativity, 408 , liorausgegeben von 
l>r F Hund, Vorlesungen fiber Atommechanik 
Erstcr Band, 559 

Boschma (H ), The Nature of the Association between 
Anthozoa and Zooxanthillar, 591 
Bose (S11 J C), The Physiology of Photosynthesis, 44, 
Transmission of Stimuli in Plants, 49, 457 
Bostwick (A E ), The word " Aeroplane," 650 
Boutaric (A ), and G Corbet, The Critical Temperature of 
Solution of Ternary Mixtures, 10b 
Bowen (I S), and Prof R A, Millikan, Senes Spectra of 
Two-valence-elcctron Systems and of Three-valence- 
electron Systems, 422 

Bower (Prof F O), Teaching of Biological Science, 712 
Bowman (Dr A), appointed lecturer on the scientific 
study of fisheries in Aberdeen University, 17b 
Bowman (Dr I ), The New World Problems in Political 
Geography Revised and enlarged edition, 327 
Boyer (J ), Catalogue de photographies documentaires, 472 
Boys (Prof C V ), Personal Impressions [Huxley], 751 , 
Spiral Springs of Quartz, 944 

Boyson (V F ), The Falkland Islands . with Notes on the 
Natural History, 940 

Braak (Dr C ), Climate of the Netherland Indies, 655 
Bradheld (W W ), [obituary], 503 

Bradford (Sir John Rose), conferment upon, of the title 
of emeritus professor of medicine by London Uni¬ 
versity, 355 

Bragg (Sir William) elected president of the Institute of 
Phy.sics, 884 , Concerning the Nature of Things 
Six Lectures delivered at the Royal Institution, 523 , 
The Investigation of the Properties of Thin Films by 
means of X-rays, 131, 266 , The Need of Increasing 
Knowledge of Science, 658, The Romanes Lecture, 
856 , and Prof. W L. Bragg, X-rays and Crystal 
Structure Fourth edition, 6 

(Prof W, L.), Model illustrating the Formation of 
rystals ; Diffraction Gratings constructed to illus¬ 
trate the Effect of Crystals on X-rays, 482 
Braid (Major K, W.L appointed professor of agricultural 
botany in the West of Scotland Agricultural College* 
820 

Brambell (Dr. F. W R ), The Oogenesis of Gallus Bankxva * 
893 ; The Part played by the Golgi Apparatus in 
Secretion and its Subsequent Reformation in the Cells 
of the Oviducal Glands of the Fowl, 280, The 
second edition of Pr L Doncaster's An Introduction 
to the Study of Cytology, 224 
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Brammall (A ), The Association of Lime with other Oxides 
of RO-type in Minerals, 85# 

Bran degee (T. S ), [death], 952 

Brauner (Prof B ), awarded the cross of a chevalier of the 
French Legion d'Honneur, 132 , the seventieth birth¬ 
day of, 650 

Brenchley (Dr Winifred), and H G. Thornton, The 
Relation between the Development, Structure, and 
Functioning of the Nodules on Vicia Faba as in¬ 
fluenced by the Presence or Absence of Boron in the 
Nutnent Medium, 249 

Brennen (H ), Chemical Studies on the Isotopes of Lead, 
350 

Brentano (J ), A Focussing method of Crystal Powder 
Analysis by X-rays, 5S9 

Bread (Abbe H ), awarded the Daniel Grraud Elliot 
medal of the U S National Academy of Sciences, 61 6 , 
Paleolithic Man in Central Europe, 437 
Bndel (M ), The Presence of very Large Quantities of Free 
Maltose m the Fresh Tubercles of Umbilicus pen - 
duhnus , 35 , and C Charaux, Rhammcoside, a New 
Glucoside, the Generator of Chinese Green, 695 t 
and C Charaux, The Products of the Ferment 
Hydrolysis of Rhammcoside Pnmeverose and 
Rhammcogenol, 859 

Bndgman (Dr P W), Physical Properties of Single 
Metallic Crystals, 136 

Bright (T B), Methods of Exammatzon of Mildewed 
Cotton Material, 553 

BrigI (Dr P ), nominated professor and director of the 
Institute of Agricultural Chemistry, Hohenheim, 248 
Bnner (E ), The Origin of Radioactivity, 1000 
Brinkworth (T II), The Measurement of the Ratio of the 
Specific Heats using Small Volumes of Gas, 321 
Briscoe (H V A ), and P L Robinson, Atomic Weight of 
Boron, 816 , and P L Robinson, Atomic Weight of 
Bromine, 438 

Bnstowe (W S ), Sound Production by Insects, 640 
Bntton (Prof N L), elected a foreign member of the 
Lmnean Society of London, 849 
Broca (Prof A ), [death], 578 

Broca (A ), The Rational Mounting of Stringed Instru¬ 
ments, 519 

Broglie (Due de), Les rayons 7 de haute £nergie ct leur 
effet photo&ectrique, 461 ; A Suggested Explanation 
of the Quantum Theory, 549 ; and J Thibaut, 
Absorption of Radiation by the Emitting Atom, 439 
Brooks (AH), [death], 93 

Brooks (C. E P), The Climatic History of the Fiord 
Countries, 68 

Broom (Dr R ), Some Notes on the Taungs Skull, 569 
Brough (IV), J McLuckie, and A, H K, Petrie, An 
Ecological Study of the Flora of Mt Wilson, Pt 1 , 179 
Brown (B ), A Luminous Spider, 981 
Brown (C B ), and R. A Baldry, On the Clay Pebble-bed 
of Ancon (Ecuador), 694 

Brown (Prof , E ), Gravitational Forces in Spiral Nebulae, 
776 

Brown (E W), Tidal Oscillations in the Lava Pit of 
Kilauca, 088 

Brown (Dr H T), [death], 239 , (obituary article), 307 
Brown (J M ), Some Collembola from Mesopotamia, 625 
Brown (K P ), appointed lecturer in clinical surgery in 
Edinburgh University, 856 

Browne (Major G St J Orde), The Vanishing Tribes of 
Kenya * a Description of the Manners and Customs 
of the Primitive and Interesting Tribes dwelling on 
the Vast Southern Slopes of Mount Kenya and their 
Fast Disappearing Native Methods of Life, 866 
Browne (Rev H C), The Influence of the Fitzgerald 
Contraction upon Distance Measurements and Clock 
limes, 70 

Browne (W. R ), The Petrology of the Prospect Intrusion, 
555 

Brownlee (G), The Interpretation of certain Empirical 
Standards m their Application to Irish Butter, 402 
Brownlie (D,), Some Notes on a Neglected Worthy, John 
Patison of Airdrie, 204 

Brues (C. T.), The Fauna of Thermal Waters, 483 
ten Bruggencate (Dr, F), The Absorption of Bight in 
Open Star Clusters, 61 
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de Bruin (T. L.), and Prof. P. Zeeman, On a Connexion 
between the Spectra of Argon and Ionised Potassium, 
xi6 

Brumpt (Prof. 6.), Prophlaxis against Malaria and Sleep¬ 
ing Sickness, 955 

Branhes (J,), translated by Prof 1 . C. Le Compte. 
Edited by I. Bowman and Prof. R E Dodge, Human 
Geography 1 an Attempt at a Positive Classification 
—Principles and Examples, 76 
Bruni (G ), and G R. Levi, Solid Solutions between Com¬ 
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Cambage (R, H ), Acacia Seedlings Pt X , 555 
Cambridge Instrument Co, Ltd, booklets on Direct 
Current and Alternating Instruments, 921 ; list of 
Thermoelectric Pyrometers, 349 
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Carey (M, C.), Stones of the Birds from Myth and Fable, 907 
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53 t , The Relations between Sunspots, Terrestrial 
Magnetism, and Atmospheric Electricity, 982 ; The 
Retirement and Work of, 68 \ 
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Custot (P), translated by K Aldington, Sturly, 976 
Cutler (D W ), Life in a Garden Soil, 995 
Czapski (Dr S), und O Eppenstein, GrundzUge der 
Theone der optischen Instrument© nach Abbe, Dntte 
Auflage, H Boegehold, O Eppenstein, H Erfle, A. 
Kdnig, M v. Rohr. Herausgegeben von H Erfle und 
H Boegehold, 397 


Da Fano (Dr C.), Golgi-Cox Preparations Mounted per¬ 
manently m Series, 786 , On the- Mounting in Series 
of Specimens stained by the Weigert-Pal Method, 
786 

DainelU (Dr G,), Paesi e Genti del Caracorum : Vita di 
Carovana nel Tibet Occidentale 2 vols., 371 
Dakin (Prof. W. J ), The Teaching of Biology in Secondary 
Schools, 202 

Dale (Dr. H. H ), The Circulation of Blood in the Capillary 
Vessels, 773 
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Dodds (Dr. E C ), appointed professor of biochemistry 
at Middlesex Hospital Medical School, 856 
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the Air and the Upper Air Temperature up to the 
Base of the Stratosphere, 787 
Dover (C ), Further Notes on the Indian Diplopterous 
Wasps, 142 

Dowling (D B ), [death], 99r 
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Garden at Chelsea Second edition, 189 
Dnggs (F H ), and B S Hopkins, Holmium, 549 
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Official's Wife , with some Personal Views on Native 
Life and Customs, 453 

Pundon (M. L), and J. I Crabtree, Sulphide Fog pro¬ 
duced by Bacteria, 585 

Dunlap (D A ), bequests to Victoria University, Toronto, 
and the University of Toronto, 140 
Dunlop (W. R ), Economic Research in Tropical Develop¬ 
ment, 241 , Rainfall Correlations m Trinidad, 102. 
802 

Duparc (L), and M Reinhard, Les mithodes de Fddorof 
et leurs applications 4 la determination des plagio- 

Dupont (Prof. G.), Distillation du Bois, 153 
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Durand (J. F), and S. Houghton, The Reduction of 
Nitro-derivatives by Calcium Hydride, 694, and 
R. Naves, The Action of Hydrogen Peroxide on the 
Magnesium Arylamines, 510 

Durst (C. S), Formation of Waterspouts, 676, The 
Doldrums of the North Atlantic, 351 

Dye (D. W ), An Improved Cathode-ray Tube Method 
for the Harmonic Comparison of Frequencies and for 
the Delineation of their Wave Form, 553 

Dymond (E. G ), Double Impacts by Electrons in Helium, 
910 

Dyson (Sir Frank), awarded the gold medal of the Royal 
Astronomical Society, 168 

Dyson (G. M ), Synthetic Sweetening Compounds, 99 


Eales (Dr Nellie B), Three Cases of Abnormal Anterior 
Abdominal Wins in the Frog, 606 
East (E M ), and A J Mangelsdorf, A New Interpretation 
of the Heredity Behaviour of Self-sterile Plants, 823 
Ebl£ (L ), Magnetic Measurements 111 the Centre of France, 
7*7 

Ebner (Prof V), [death], 6,19 

E(cles (Dr. W H ), The Solar Eclipse of January 24 and 
Wireless Signals, 260 

Eckersley (T L ), Radio Transmission round the Earth, 
042 , The Propagation of Radio Waves over the 
Earth, 496 

Eddington (Prof A S ), elected a foreign member of the 
U S National Academy of Sciences, 849 ; Ether-drift 
and the Relativity Theory, 870 , Mira Ceti, 436; 
The Source of Stellar Energy, 419 
Edridge-Green (Dr F W ), Colour Fatigue in the Eye, 2 06 
Edwardes (S M ), A Mystic Poetess of Ancient Kashmir, 526 
Effront (J ), The Absorbing Power of Agar-agar, 250 
Egerton (A C ). Numerical Values of Chemical Constants 
and Frequencies of the Elements, 178 
Ehrcnhaft (Prof,), Is Electricity Atomic ? 688 
Eichelberger (Prof W,S), The New Washington Catalogue 
of Fundamental Stars, ^82 

Eicholtz (F), and Prof E H Starling, The Action of 
Inorganic Salts on the Secretion of the Isolated 
Kidney, 357 

Elliott (G A), and Prof I Masson, Thermal Separation in 
Gaseous Mixtures, 857 

Ellis (C D ), and M Bowman-Manifold, The Interpretation 
of / 9 -ray Absorption Curves, 402 , and W A, Wooster, 
The Heating Effect of the 7-rays from Radium-B and 
Radium-C, 401 

Ellis (Prof O W ), Intermetallic Reactions in a Lead-base 
Bearing Metal, 382 

Ellis (Sir william Henry), appointed a member of the 
Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research, 274 , 
elected president of the Institution of Civil Engineers, 
8n 

Ells fS C), The Nature, etc., of the "Tar Sands” of 
Northern Alberta, Canada, 247 
Ellsworth (H V ), The Ages of Radioactive Minerals, 476 
Elworthy (R T ), Helium and Airships, 158 ; Natural Gas 
in Alberta, 618 

Ely (D M ), Radio Reception on Frame Aerials, 461 
Ely (Dr R T), and E W. Morehouse, Elements of Land 
Economics, 220 

EmeUSus (H J), The Glow of Phosphorus, 460 
Emeteus (K G ), The Action of the Electrical Counter, 966 
Emmet (Dr, W. L R.), The Mercury Vapour Engine, 396 
Emmott (Lord), Technical Education and other Forms of 
Education, etc , 356 

Engler (Prof A ), elected a foreign member of the U.S 
National Academy of Sciences, 849 
Ennos (F. R.), and Dr, A Scott, Refractory Materials : 

Fireclays Analyses and Physical Tests, 295 
EnstrOm (Prof A F), On Periodicities in Climatic and 
Economic Phenomena and their Co-variation, 926 
Escales (Dr R.), [obituary], 389 

Escande (L ), and M Ricaud, Some Methods of Measuring 
Velocities in Hydraulics, 250, The Similitude of 
Viscous Fluids, 930 

Esclangon fE*), The Eclipse of the Sun of January 24, 
1925, observed at the Strasbourg Observatory, 358 


d'Espine (J.), The Magnetic Spectrum of #-fays of Great 
Velocity of Radium-B +C, 93* 

Evans (H. M.), Anatomy and Physiology of the Air- 
bladder and Weberian Ossicles in Cypnmdae, 285 
Evans (Dr, J. W.), elected president of the Geological 
Society of London, 472 ; Isostasy, 487 ; Regions of 
Tension, evidenced by Joints, Slip-faults, and Dykes, 
482 , The Recognition of Minerals by their Optical 
Characters, 148 

Evans (U. R), Surface Abrasion as a Potential Cause of 
Localised Corrosion, 662 ; The Colours due to Thin 
Films on Metals, 177 , The Corrosion of Metals, 793 
van Evcrdmgen (Prof E), Clouds and Forecasting 
Weather, 657 

Everett (Alice), The Translation of Helmholtz's Physio¬ 
logical Optics, 424 

Evershed (S ), Permanent Magnets, 514 
Ewart (J ), Stock Poisoning in the Northern Territory, 287 
Ewing (W W ), The Calomel Electrode, 549 
Exner (Dr F M), Austrian Meteorology, 29; The 
Pressure of Sand-hills, 35 


Fabre (J H ), translated by Dr. E K. Fournier d'Albe, 
The Heavens, 188 

Fabre (R,), A New Method for the Extraction of Alkaloids 
or of Various Organic Substances contained in the 
Organs, 663 , The Nature and Variations of the 
Aldehyde contained in the Blood, 251 
Page (A ), An Experimental Study of the Vibrations in the 
Blad es and Shaft of an Airscrew, 400 
Fairgrieve (J L Geography and World Power, 327 
Fairweather (!) A,), Electrolysis of some Organic Salts, 
246 A 

Fajans (Prof K ), invited to the chair and directorship of 
physical chemistry m Freiburg University, 856 
Falconer (Sir Robert A ), The US as a Neighbour- 
Manners of Life and Thought, 892 
Faraday (Michael), 1001-1014 

Farmer (Prof, J B ), On the Training of Scientific Officers 
for Tropical Plantation Industry, 450 
Barren (W S), and Prof G I Taylor, The Heat 
developed during Plastic Extension of Metals, 177 
Fath (A E.), and G F Moulton, Petroleum in the Lost 
Soldier-Ferns District, Wyoming, 207 
Faulkner (R 0 ), The God Setekh, 654 
Fenelon (K. G ), appointed lecturer on railway economics 
in Edinburgh University, 479 
Fenner (C ), The Bacchus Marsh Basin, Victoria, 287 
Ferens (T R ), gift towards a University College for Hull, 
239 

Fermi (Prof E), Collision between Hydrogen Nuclei and 
Atoms, 627 , and F. Rasetti, Effect of an Alternating 
Magnetic Field on the Polarisation of the Resonance 
Radiation of Mercury Vapour, 764 
Ferrar (W L ), resignation of the lectureship of mathe¬ 
matics in Edinburgh University, 320 
Ferrie (G.), and R. Jouast, The Use of Photo-electnc Cells 
for the Observation and Maintenance of Astro¬ 
nomical Pendulums, 822 

Ferner and L Besncrais, A New Law ol Electromagnetism, 
554 

F 6 ry (C.), A Lead Accumulator incapable of being Sul- 

phated, 35» $4 

Fessenden (Prof. R* A), The word "Scientist” or^ its 
Substitute, 50 

Fewkes (J. W ), Archaeological Exploration in Florida. 98 
Field (J H.), Probable Character of the Weather in 
North-west India, 275 
Finlay (W. H,), [obituary article], 302 
Fischer (Prof* E.), Herausgegeben von Dr. M. Bergmaim, 
Untersuchungen fiber Triphenylmethanfarbstoffe 
Hydrazine und Indole, 67a 

Fisher (H* A. L ), elected warden of New College, QkfordL 

2tl 

Fisher {J* W.), Some Further Experiments on.thtf 0vro4 
magnetic Effect, 857 

Fitch (W* Hi with additions by W; G Smith and others. 
Illustrations of the British Flora: a Series of wood 
Engravings, with Dissections, of British PUmtSr Fifth 
edition, 415 , ] 0 
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Flaxnmarion (C.), [death]* 9*9 * [obituary article], 951 
Flecker (0 ],), A School Chemistry, 224 
Fleming [Dr. 7 , A ), The Propagation of Wireless Waves 
of Short Wave-length round the World, 123 t William 
Sturgeon and the Centenary of the Electromagnet, 
847 

Ftexner (S ), Virus Encephalitis in the Rabbit, 591 
Flint (H T), A General Vector Analysis with Application 
to Electrodynamical Theory, 517 
Fo&c (G.), The Various Magnetic States of an Ion, 662 
Foote (Dr P D ), Dr T, Takamine, and R. I. Chenault, 
Excitation of Forbidden Spectral Line*, 265 
Forbes (A. C,), The Ages of Peat Deposits, 117 
Forbes (W T, M.), The Lepidoptera of New York, 583 
Forster (Dr. MO), address to the Indian Science Congress, 
2&1 

Forsyth (Prof. C. H ), An Introduction to the Mathematical 
Analysis of Statistics, 296 

Forward, The Early History of the Cylinder - boring 
Machine, 24 

Foster (Sir Michael), Lectures on the History of Physiology 
during the Sixteenth, Seventeenth, and Eighteenth 
Centuries Second impression, 43 
Foster (Prof W), A Laboratory Manual in General 
Chemistry , Introduction to General Chemistry, 187 
Fourneau (M ), M Bayer 205,” 507 

Fournier (G ), The Absorption of the / 3 -rays by Matter, 


Fournier d'Albe (Dr ). Demonstration of Television 
Apparatus, 613 , The Talking Film, 163 
Fourtau JR ), Jurassic Echmoderrns of Sinai, 8x5 
Fowler (Dr G ]), and Miss R, K Christie, Symbiosis of 
Seeds and Bacteria, 438 

Fowler (Sir James K ), An Impression of Jamaica and the 
Panama Canal Zone, 394 

Fowler (R, H ), A Theoretical Study of the Stopping 
Power of Hydrogen Atoms for a-particles, 906 , 
awarded the Adams prize, 443 , Recent Atomic 
Theory. 559 

Fox (F. W,), and J A Gardner, The Ougin and Destiny 
of Cholesterol in the Animal Organism Pt XIV , 249 
Fox (H Munro), The Biology of the Suez Canal, 2O2 
Fox (Dr, R. F.), Medical Hydrology Outlines for Practi¬ 
tioners ana Students, 375 

Francois-Percy (Mme Jean), Influence of the Culture 
Medium on Protozoa Counts in Soil, 339 
Franklin (P), The Rotating Disc, 823 
Franklin (Prof. W S ), and Prof B MacNutt, Light and 
Sound , a Text-book for Colleges and Technical 
Schools : Electricity and Magnetism a Text-book 
for Colleges and Technical Schools, 11 
Franz (Prof. V.), Phylogeny as an Independent Science, 


Fra set (Dr. 

su: 
Frazer 


J.), appointed regius professor of clinical 
;ery in Edinburgh University, 479 
~ of Circu' 
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On the Motion of Circular Cylinders m a 
Viscous Fluid, 401 
Fredet (P.), and R. Fabre, The Localisation in the Organism 
of the Alkyl Derivatives of Malonyl Urea, 483 
French (Dr. J. Weir)* Biolummescence, 944 , Optical 
Measuring Instruments. 77 

Freundler (P4, The Conditions of the Stabilisation of 
Iodine in L, flexicaulis, 142 

Freuadlioh (Dr. H,), The Kaiser Wilhelm Institute, 94 , 
translated by Prof G Barger, The Elements of 


r , 634 

of Methane in Various Outflows of 


/Colloidal Chemistry, 634 
Fsric ($£.), The presence of Me 

Gate Observed in the Limogne d’Auvergne, 590 
Fritke (H4, and O. Glasser, The Secondary Electrons 
produced by Hard X-rays in Light Elements, 179 
Friend (E.)„ Steectic Bodies and X-rays, 358 


Friedd (Prof G.), Lehmann's so-called 


Liquid Crystals, 


M jfG,), Tbe Fatty Acids, 482 
(dp I, Newton), and Dr, D. F Twiss, Oxygen, 11 


Friend 

■ s^J- 


Newton), and Dr, D. 

Tidmus, The Influence of Emulsoids upon 
tit Dissolution of Zinc in Solutions of Lead, 


and 66» 

^ew^Greene (C,), Colour Cinematography, 923 _ 

Friadx ($C ? v.J, Slnnesphysioiogie und Sprache der Bien ( en, 
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Frohawk (F. W ), Natural History of British Butterflies . 
a Complete, Original, Descriptive Account of the 
Life-History of every Species occurring in the British 
Islands, together with their Habits, Time of Appear¬ 
ance, and Localities. 2 vols , 975 

Fullerton (Dr G S), [death], 649 

Fulton (J F), Influence of Tension upon the Electrical 
Responses of Muscle to Repetitive Stimuli, 141 , 
The Electrical Responses and Shape of the Isometric 
Twitch of Skeletal Muscle, 141 , The Relation between 
the Durations of the Isometnc Twitch and of the. 
After-action of Tetanus, 141 

Furusawa (K ), Muscular Exercise, Lactic Acid, and the 
Supply and Utilisation of Oxygen Part IX , 337. 
Part X , 822 


Gallenkamp and Co , Ltd , Catalogue of Apparatus for 
the Examination of the Soil, 243 
da Gama (Vasco), the four-hundredth anniversary of the 
death of, 168 

Gamble (Pro f F W ), The Physiology of Colour-change, 
147 

Gann (T ), In an Unknown Land, 454 
Gant (T H ), Cobalt, 888 

Gardiner (Prof J Stanley), The Australian Opal, 292 , 
The North Sea Plaice Investigations, 969 
Garner (W E ), Bio-chemistry of Muscle Contraction, 532 
Garnett (H ), Molecular Dimensions of Celluloid, 51 
Garrison (A ), Magnetic Properties of Silver Halides, 994 
Garrod (Miss D A E ), Solutrcan Art, 497 
Garstin (Sir William E ), [obituary article], 92 
Gatenby (Prof J B ), Modern Views on Cytology, 185 , 
The Oogenesis of Lumbricus, 979 , Spermatogenesis 
of Penpatus, 381 , and Dr Rrambell, Sex-trans- 
formation in Birds, 315 , and Miss S D King, The 
Nature of the Contractile Vacuole, 157 
Gates (Prof R R.), A Virescent Delphinium, 318, Muta¬ 
tion, 499 

Gaubert (P), The Circular Polarisation of the Light 
reflected by Insects, 35 

Geddes (Miss Elizabeth Tb awarded the Fullerton Research 
Scholarship m Aberdeen University. 08 
Geddes (Prof Patrick), Huxley as Teacher, 740 
Gee (H S ), bequest to University College, Leicester, 284 
Georgn (Prof W.), Wettervorhersage die Fortschntte 
der synoptischen Meteorologve, 636 
Geilach (Piof W), Directional Quantification in a 
Magnetic Field, 316 

Ghosh (Prof P N), and D Banerji, A Stroboscopic 
Method of determining Surface Tension of Liquids, 
230 

Gianotti (M), Variations produced in the Ammonia 
Content of the Blood by Exertion at High and Low 
Altitudes, 627 

Gibbs (Miss Lilian Suzette), [death], 272 ; [obituary 
article j, 345 

Gibbs (R E ), The Variation with Temperature of the 
Intensity of Reflection of X-rays from Quartz and 
its Bearing on the Crystal Structure, 212 
Gibson (Dr F M ), The Possible Effect of the Salt-tax 
m India, 987 

Gifford (Lt-Col J W), The Choice of Wave-lengths for 
Achromatism in Telescopes, 678 
Gilbert (H W ), and P E. Shaw, The Electrical Conditions 
arising at a Liquid-gas Interface, 822 
Gilbert-Carter (H.), reappointed curator of the Cambridge 
Herbarium, 659 

Gill (E L), The Permian Fish, Dorypterus, 214 
Gillespie (L J.), The Haber Equilibrium, 549 
Gillot (P), The Characteristic of some Oils from Euphor- 
biaceae, 895 

Gtnon-Conti (Prince P), elected an honorary member of 
the Royal Institution, 1016 

Glaisher (Dr J. W L.), the election of, into the Royal 
Society, 954 

Glangeaud (Pj, The, R 61 e of the Secondary Volcanoes in 
the Monts Dore Massif, during the Glacial Periods, 626 
Glasstone (S), Alternating .Currents and Overvoltage 
Phenomena, 888; Overvoltage and Surface Forces 
at the Lead Cathode, 48X 
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Glocket (G), A Critical Potential of Methane and its 
Absorption m the Ultra-violet, 591 ; Double Impacts 
by Electrons in Helium, 909 

Glocker (R ), and W Frohnmeyer, Quantitative Analysis 
with the X-ray Spectroscope, 619 
GlUck (Prof H ), Biologische und morphologische Unter- 
suchungen tibcr Wasser- und Sumpfgewichse Vierter 
Teil, 635 

Gmelin (Dr P), Ihermopiles m the large-scale Manu¬ 
facture of Gases, 439 

Godlee (Sir Rickman John), [death], 612 , [obituary 
article], 64H 

Gold (Lt-Col E), International Commission for the 
Investigation of the Upper Air, 781 
Goldenwoiser (Dr ), Racial Character, 474 
Goldie (A H R), Discontinuities in the Atmosphere, 

- 554 f Waves at an Approximately Horizontal Surface 
of Discontinuity in tlic Atmosphere, 787 
Goldie (Sir George Taubman), the eightieth birthday of, 
809 

Golding (J ), Fat Globules, 446 

Goldsmid-Stern-Salomons (Sir David Lionel), [death] 612 , 
[obituary article), 648 
Good (R D’O ), The Flora of Canada, 357 
Goodrich (Prof E. S ), The Cranial Roofing-bones in the 
Dipnoi, 178 

Gorccix (C ), The Metric Proof of the Ovoid Form of the 
Earth, 286 

Gordon (G F C ), Clockmaking, Past and Present With 
which is incorporated the more important portions 
of "Clocks, Watches and Bells," by the late Lord 
Gnmthorpe, relating to Turret Clocks and Gravity 
Escapements, 418 , reappointed superintendent of 
the Engineering Workshops of Cambridge University, 

693 

Gordon (J ), appointed lecturer in Bacteriology in Leeds 
University, 515 

Gordon (J W ), " The Double Square "—a New Optical 
Appliance based upon the 0 Optical Square," 893 
Gordon-Childe (V), The Lake Dwellings m Europe m 
the Light of the New Excavations, 965 
Goris (A ), and M M 4 tm, The Alteration of Solutions of 
Aconitine on Keeping, 931 , The Chemical Composi¬ 
tion of a Hybrid of Acomtum Antkora and Acomtum 
Napellus, 895 ; The Preventive Action of Anthorme 
towards Aconitine, 787 

Gossner (Prof W ), invited to the chair of mineralogy and 
crystallography in Munich University, 399 
Goswami (M N ), The Direct Hydrogenation and De¬ 
hydrogenation of Acenaphthcnc, 71 
Gould (Lt -Commdr R T ), The Discovery of the Antarctic 
Continent, 509 

Goulden (Dr C), Refraction of the Eye including 
Elementary Physiological Optics, 375 
Goursat (Prof E), elected an associate of the Academic 
royale de Belgique, 25 

Gowen (J W), H W Leavitt, and W. S Evans, Mortar 
Strength, a Problem of Practical Statistics, 590 
Grandadam, The Purification of Potassium and Sodium 
Cyanides, 1000 

Grandgdrard (R ), The " Bertillonage " of Modern Pictures 
by Radiography, 894 

Granier (J ), The Absorption of Electromagnetic Waves 
by Ice, 106 

Grassi (Prof G B), [death], 882 

Gray (J.), The Growth of Fi9h, 676 

Gray (Prof. J. A ), Effective Wave-lengths of 7-rays, 13 ; 

Scattering and Absorption of y-rays, 86 
Gray (J. H.), [death], 919 

Gray (Dr. L. C ), Introduction to Agricultural Economics, 
220 

Gray (Marion C.), The Equation of the Conduction of 
Heat, 554 

Greaves (Dr R, H.), Gun Wire, 279; and H Wnghton, 
Practical Microscopical Metallography, 416 
Green (E. E.), Observations on British Coccid®, 475 
Green (H. G ), The Classification of Comcoids by their 
Generators, 358 

Gregor (J. W.), The Physiology of Reproduction in some 
Agricultural Grasses, 661 
Gregory (J C\), The Nature of Laughter, 903 


Gregory (Prof, J. W,), Continental Drift, 255; Permo- 
Carboniferous Glaciation and the Wegener Hypothesis, 
602 , Science and Administration in East Africa, 753 ; 
The Mountain Structure and Geographical Relations 
of South-Eastern Asia, 203, 464; The Syrian Arc, 
514 

Greppi [Dr. E), Interchange of Haemoglobin in Physio¬ 
logical and Pathological Conditions, 06 
Griftth (Dr, T W), resignation of the professorship of 
medicine in Leeds University, 320 
Grifttts (Prof. C H), Fundamentals of Vocational 
Psychology, 869 

Grimshaw (P, H ), The Occurrence in Britain of HydteUia 
Gtiseola , 661 

Groggins (P H ), Aniline and its Derivatives, 411 
Grubb (Sir Howard) and Sons, Ltd,, products of, 96; 
the business of, acquired by Sir Charles A Parsons, 
581 

Grumbach (A ), The Surface Phenomena in Photovoltaic 
Elements with a Fluorescent Liquid, 787 
Gudden (I>r B ), and Dr R Pohl, Photo-electric Con¬ 
ductivity in Rock Salt, 923 , The Photo-electnc 
Primary Current in Crystals, 90 
Gueylard (Mile France), The Influence of Life in Salt 
Water on the Development of the Spleen in Fishes, 71 
Guild (J ), An Equipment for Visual Spectro-photometry, 
213 , The Geometrical Solution of Colour-mixture 
Problems, 893 , Transformation of Trichromatic 
Mixture Data, 213 

Guillaume (J ), Observations of the Sun, 34, 250, 6z6 ; 
and Mile M Bloch, Observation of the Partial 
Eclipse of the Sun of January 24, 1925, 358 
Guillet (L ), and A. Porte vm, The Influence of Tempering 
on the Mechanical Properties of Steel after Reheating, 
447 

Gulland (J M ), and R Robinson, The Constitution of 
Codeine and Thebame, 625 

Gilnther-Schulze (Prof A), The Theory of Striated 
Discharge, 549 

Gunther (Dr P), Tabellen zur ROntgenspektralanalyse, 
565 

Gunther (Dr R T,), The Crisp Collection of Microscopes, 
265 ; Early Science in Oxford Vol 4, 738 
Gurney (R ), Larvae of Decapod Crustacea, 206, Ionisa¬ 
tion by Alpha Particles in Monatomic and Diatomic 
Gases, 212 , The Stopping-power of Gases for Alpha 
Particles of Different Velocities, 212 
Guye (C E.), P Mercier, and J J. Weigte, The Explosive 
Potential in Carbon Dioxide at High Pressures, 894 


Haas (Prof A.), Atomtheone in eleroentarer Darstellung, 
295; Hackspill (L), and R Grandadam, The Displace¬ 
ment of the Alkali Metals by Iron, 251; The Reduc¬ 
tion of the Metallic Oxides by the Alkaline Cyanides, 
663 

Haddon (Dr A. C), H, Ling Roth, 844 , resigning the 
readership in ethnology In Cambridge University, 283 ; 
dinner to commemorate the seventieth birthday of, 
846 

Hadfieid (Sir Robert), address at Conference in Sheffield 
of the Royal Microscopical Society, 684 ; Metallurgy 
and its Influence on Modern Progress, 203, T. G. 
Elliot, and G. B, Willey, The Development of the 
Use of the Microscope in Steel Works, 691 

Hadley (H. M ), Earthquake-proof Buildings, 543 . 

Haire (N), Rejuvenation : the Work of Steinach, VorbUoff, 
and others, 869 

Haldane (J- B. S.), and Dr. F. A E. Crew, Chang® of 
Linkage in Poultry with Age, 641 

Haldane (Dr. J. S.), appointed Gifford lecturer at Glasgow 
University for 1926 and 1927, 444 ; Natural Science 
and Religious Beliefs, 667 

Hale (Dr, G. E,), The Oldest Transit Instrument, 686; 
Tne Spectrohelioscope, 50 

Hale (H. M.), Two new Hemiptera from New South 
Wales, 178 

Hall (A. J.), Cotton-Cellulose : it* Chemistry and Tech- 

HaU n {SI? y Dfcn&l), The Function of the Universities in 
relation to Agriculture, 785 
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HaR (E. H.), Conditions of Electric Equilibrium at 
Boundary Surfaces : Volta Effect, 823 , The Number 
of free Electrons with a Metal, 390 
Hall (Dr. H, N ), Racial Character, 474 
Hall (Or. H. R , Egyptian Mummies, 1x3 
Halledauer (G ), A Method of Measuring the Smallest 
Quantities of Emanation and its application to the 
Determination of the Radium Content of some 
Meteorites, 520 

Haller (Prof A ), [death], 771 ; [obituary article], 843 
Hamer (Prof R.). Suggested Name for the Missing Element 
of Atomic Number 43, 545 

Hamy (M.), The Determination of the Radial Velocities 
of Stars, 440 ; The Photography of the Stars in Full 
Daylight, 589 

Hancock (A,), appointed an assistant lecturer in applied 
chemistry in Manchester University, 997 
Handel-Mazzetti (H ), Map of a Journey in the Chinese 
Province of Hunan, 520 , Plantae Novae Sinenses, 990 
Hanitsch (R ), Blattida? collected by Prof Gregory’s 
Expedition to Yunnan, 107 
Hannah (H. B ), Indian Origins, 823 
Hanot (Mile M ), The Width of the Lines of the Balmer 
Series in the Oscillating Discharge, 251 
Harden (Prof A ), The Energetics of the Living Cell, 905 
Hardwick (Rev J C ), Science and Religion, 795 
Hardy (A C), The Herring in iclation to its Animate 
Environment Part I , 755 

Hardy (Prof G H ), The Lattice Points of a Circle, 400 , 
What is Geometry ? 139 

Hardy (Sir William), ana Ida Bircumshaw, Boundary 
Lubrication ■ Plane Surfaces and the Limitations of 
Amontons* Law (Bakenan Lecture), 480 
Harkness (Mrs Stephen V ), establishment of fellowships 
for British graduates, 284 

Harlow (F. T ), appointed principal of the Wigan and 
District Mining and Technical College, 140 
Harmer (Sir Sidney), Beaked Whales, 958 , elected a 
member of the Athenaeum Club, 24 t , The Blue 
Whale, 958 , The Dinosaur Region in Tanganyika 
Territory' 638 

Harned (H S.), and M E Fleyshcr, Activity Numbers of 
Hydrochloric Acid, 280 

Harm (Prof D. Fraser). Life and Science, 259 , Physiology 
and 41 Vital Force," 60R 

Harris (D. T ), The Biological Action of Light, 445 
Hams (Dr L J.), Acid-base Titrations and Equilibria of 
Weak Bases and Acids, ny , awarded the Meldola 
medal for 1924. 3*2 

Harrison (D C), awarded a Kcddey Fletcher-Warr 
studentship in London University, 479 
Harrison (E.), nominated registrary of Cambridge Uni¬ 
versity, 997 

Harrison (Dr J. W H ), and VV Carter, The British Races 
of Aticia medon> Esper , 170 

Hartley (H ), and H R Raikes, Pure Methyl Alcohol, 852 
Hartmann (Dr. J ), The jet-wave Accelerometer, 872 
Hartridge (Pr. H ), and J W Roughton, The Kinetics of 
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Alcohol Function, 626; The Infra-red Absorption 
Spectrum of Aldehydes and Ketones, 967 
Lecornu (L), The Tetrahedral System, 34 
Lee (B ), Chromosomes of Pans quadnfoha, 437 
Leete (F. A ), assisted by G. C Cheyne, Regulation of 
Rivers without Embankments . as applied in the 
Training Works at the Headwaters of the Rangoon 
River, Burma (locally known as the Myitmaku Train¬ 
ing Works), 863 

Lefroy (Prof. H. Maxwell), A Method of Moth-proofing 
Wool, 166 

L^ger (L), The Nutritive Value of the Snail (Hehx 
pomatta ), 250 

Legrain (Dr. L ), Early Art in the Euphrates Valley, 886 
Legros (L. A.), Skill in Relation to Production, 814 
Lehmann (J F.), and T H. Osgood, The Passage of 
Electrons through Small Apertures, 999 
Lehmer JD, N.), On a New Method of Factorisation, 591 
Leiby (R. W.), and C. C. Hill, Polyembryony in Platy- 
gaster, 617 

Leidy (J.), The Centenary of the Birth of, 651 
Irishman (Lt.-Gen. Sir William B ), to deliver the Linacre 
lecture at Cambridge University, 659 
Lele (S. H,), Studies on Bombay Fish. Revision of the 
genus Drepane (Cuv. and Val.), 106 
LeMestmer (Eng. Lt.-Comdr. L. J.), Conversion otSteam¬ 
ships to Motor-ships, 688 

Lemoigne, The Origin of the / 9 -oxybutyric Acid obtained 
by the Action of Micro-organisms, 967 1 - 

Lemon (Prof. H B.), On the'Spark Spectrum of Tungsten 
in a HeUum Vacuum Arc, 802 , The Comet TaU 
* Spectrum and Deslandres’ First Negative Group, 
59 i / „ 

de Lenairan (B.), and J- Granier, The Speciftc Inductive 
Capacity of Ice, 322 . , 
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v Lengerken (H ), Coleoptera I , 565 
I>nher (V ), and C. H Kas, Sejiaration of Selenium and 
Tellurium, 960 

Lencwt-Conyngham (Sir G V ), Dutch Pendulum Observa¬ 
tions in Submarines, 11G 
Lenz (Dr H 0 ), [obituary], 578 

Leonard (Dr.), and Dr T Johnson, Hexylresorcinol —a 
new Urinary Antiseptic, 275 

Leone (P), Organo-metallic Compounds of Aluminium, 
627, 695 

Le Pneur, With the De Goys Expedition from Pans to 
Gao, 859 

Le Roux, The Determination of the Viscosity Coefficient 
of Water in Absolute Value, 662 
Le Roy (G ), A Medieval Weapon Damascened with Tin, 895 
Leroy (Mile Thtfrtse), A New Method for the Determina¬ 
tion of the Working Costs and a Tariff for Railway 
Transport, 358 

Lespieau, The Glycol CH C CU(OH) CH t (OH), 483, 
and C Prdvost, Diacctylene, 590 , The Hexabromide of 
Diacetylene, 930 

Lcvaditi (C ), and A Girard, The Mode of Action of 
Bismuth in Syphilis, 447 
Leverhulme (Viscount), [obituary article], 771 
Levine (Dr I.), Reason and Morals an Enquiry into the 
first Principles of Ethics, 225 
Levy (Prof II), The Mathematical Laboratory its Scope 
and Function, 139 

Lewis (G N ), A New Principle of Equilibrium, Ho5 
Lewis (J S ), Vapour Pressures in Fuel Mixtures, 994 
Lewis (5 ), Martin Arrows truth, 797 

Lewis (Prof W C McC ), A System of Physical Chemistry 
Third edition In 3 vuls Vol 3 Quantum Theory 
With certain Appendices by J, Rice, A M'Keown, and 
R O Griffith, 452 

Liana (F), The Transparency of Glasses in the Infra-red, 
554 

Licent (P ), and P Teilhard de Chardin, Neolithic Agri¬ 
cultural Implements from China, 922 
Lichtenecker (Prof K ), Refractive Index of a Mixture, 924 
Liddell (E G T ), and J F Fulton, Ipsilateral Contraction 
and " Inhibitory ” Rhythm, 821 , and Sir Charles 
Sherrington, Recruitment and some other Features 
of Reflex Inhibition, 445 

van Liempt (J AM), Hafnium Oxide in Tungsten Fila¬ 
ments, 194 

Lindemann (Prof F A ), The Ages and Masses of the 
Stars, 229 

Lindgren (W ), Gel Replacement, a New Aspect of Meta¬ 
somatism, 590, The Cordierite-anthophyllite 
Mineralisation at Blue Hill, Maine, etc , 590 
Livemg (Dr G D ), [death], 25 , [obituary article], 127 
Lloyd (Dr R E ), Life and Word . an Essay in Psychology, 
760 

Lockyer (Dr W. J S ), Broadening Stellar Spectra, 508 
' Locy (Prof W AJ, [obituary], 93 
Loder (G ), Lead Piping gnawed by Rats, 548 
Lodge (Prof. A ), Quantum Radiation, 838, 947 
Lodge (Sir Oliver), Acceptance of the presidency of the 
Radio Society of Great Britain, 25 , A Curious 
Survival, 678 ; Address to the Radio Society, 405 , 
Ether and Matter and Relativity, 419 , Ether and 
Reality, 203, 272, 347, 433, 505 , Exaggerated 
Resonance, 838 , On a Reported Experiment by 
Prof. Michelson and Dr Silberstem, 433 , Quantum 
Radiation, 798 , Sir William Fletcher Barrett, 880 , 
The Ether of Space and its Functions, 59 , The 
Michelson-Morley Experiment, 379 , The Reported 
Anti-Relativity Experiment, 460 ; Vibrations and 
Waves and what they Signify, 131 
Lod^e (Sir Richard), resignation of the chair of history 
in Edinburgh University, 320 
Lcewinson-Lessing (F), and V. Mitkewitch, The Natural 
hnd Artificial Permanent Magnetisation of Rocks, 063 
Lomer (Dr, G. R.), and Margaret S. Mackay, A Catalogue 
of Scientific Periodicals m Canadian Libraries, 68 
Long (R. C. E ), The Chronology of Central America, 170 
Loomis (A. F,), The San Bias Indians, 992 
Losrentz (Prof. H. A), The May Lecture of the Institute 
1 of Metals, 684 

Lothian (Dr. N. V, C.), [death], 845 


Lovitt (Prof. W V), Linear Integral Equations, 492 
Low (Major A R ), Instability of Viscous Fluid Motion, 

299 

Lowery (H ), resignation from the department of physics 
of Manchester University, 211 
Lowry (Prof T M ), Graphitic Conduction in Conjugated 
Chains of Carbon Atoms a Contribution to Arm¬ 
strong’s Theory of Chemical Change, 376 , The Study 
of Crystals, 6 

Loyd (L R W ), The Protection of Birds 1 an Indictment, 
G72 

Lucas (A ), Antiques their Restoration and Preservation, 
45 

Lucas (E W ), and H 13 Stevens, The Book of Receipts 
containing a Vetcrmaiv Materia Medica, a Pharma¬ 
ceutical Formulary, a Photographic Formulary, etc , 
7 bo 

1 ucas (F F), New Facts Developed by High-power 
Metallography, O91 

Luckey (Dr Bertha M ), Racial Psychology in the United 
States, 617 

Ludtord (Dr R J ), Cell Organs during Secretion in the 
Epididymis , Nuclear Activity m Tissue Cultures, 
803 , Golgi Apparatus, Mitochondria and Nuclei, 922 , 
Some Modifications of the Osmic Acid Methods j 0 
Cytological Technique, 280 

Lugeon (J ), The Relations between Various Meteoro¬ 
logical Discontinuities and the Atmospherics in the 
Neighbourhood of Mountain Chains, 554 
Lugeon (M ), Ihe Presence of Fossilised Organic Bodies in 
the Marbles of Uruguay, 358 

Lumifcre (A ), Some New Anti-coagulating Bodies of 
Definite Chemical Composition, 627 , and H 
Couturier, Ihe Anti-coagulating Action of Zinc Salts, 

Lunt (R W), The Interaction of Caibon Dioxide and 
Hydrogen m the Coiona due to Alternating Currents 
of High luequency, 178 
Lutz (F E ), Sound Production by Insects, 437 
lut? (L ), The Specificity 0/ some Ilymenomycetes grow¬ 
ing on Wood G26 , The Specificity towards their 
Supports of the Fungi of the Group of Pleurotus 
Eryngn, 695 

Luytcn (W J ), Approximations to the Probability 
Integral, 947 , Notes on Stellar Statistics III , 823 
Lyman (Prof C S ), Edited by Prof F J Teggart, 
Arou nd the Horn to the Sandwich 1 stands an d 
California, 1845-1850, 418 
Lyon (A V ), The Vine in Victoria, 851 


M (E W L Phylogeny as an Independent Science, 799 * 

Maass (O ), and L J Waldbauer, Physical Constants of 
Ice, 279 

Macartney (Dr J E ), resignation of lectureship in 
Edinburgh University, G93 

McBaiu (Prof J W ), Soaps and the Theory of Colloids, 
805 , and G M Langdon, Soap Solutions, 994 

MacBride (Prof K W ), Huxley’s Contributions to our 
Knowledge of the Invertebrata, 734 , Huxley’s 
Contributions to the Study of the Invertebrata, 838 , 
The Theory of Evolution since Darwin, 52, 89 

MacCallum (Dr M W ), appointed administrative officer 
of Sydney University, 105 

McClelland (W W ), appointed Bell professor of education 
in St Andrews University, 479 , resignation of the 
lectureship in education in Edinburgh University, 855 

Macdonald (Prof. H M ), The condition that the Ratio of 
the Intensities of the transmitted and reflected 
Electric Waves at the interface between two Media 
is independent of their Plane of Polarisation, 999 ; 
The Transmission of Electric Waves around the 
Earth's Surface, 401 

MacDougal (Prof D. T), Growth in Trees and Massive 
Organs of Plants, 550 

MacDougall (R. S ), The Ox Warble Flies and their Control, 
661 

Macgregor (M), appointed assistant director of the Geo¬ 
logical Survey in Scotland, 60 

Maclnnes (D A.), and others, Measurements of Ionic 
Mobility, 924 
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Mclnnea (Dr W ), [death], 578 

MTntosh (Prof W, C), re-elected president of the Ray 
Society, 435 ; Salps and the Herring Fishery, 911 ; 
Scientific Work of the Fishery Board for Scotland, 
209 ; Prof A Wir&i, 502 
Mackawa (T ), Sex-transition in Plants, 583 
Mackenzie (Sir James), [death], 165; [obituary article], 
271 

Mackinder (Sir Halford), resignation of the professorship 
of geography at the London School of Economics, 856 
Macklin (Rev H ), Spectroscopic Parallaxes, gzi 
McLennan (Prof J C ), On the Luminescence of Solid 
Nitrogen and Argon, 46 , The Auroral Green Line, 
382, 607 , and A B McLay, On the scries Spectrum 
of Gold, 998 , and G M Sbrum, On the origin of the 
Auroral Green Line 5577A and other Spectra associ¬ 
ated with the Aurora Borealis, 998 
Macleod (C B ), On some Physical Properties of Water ; 
on the relation between the Viscosities of Liquids 
and their Molecular Weights, 894 
Macmillan (I)r D B ), Leading an expedition to the Arctic 
Regions, 771 

McMullen (A P), rewsed for the Press, with some 
additional matter and a preface, by E W E Kempson, 
Elementary Experimental Statics for Schools, 332 
McSwmey (B A ), appointed tutor and secretary to the 
Faculty of Medicine, Manchester University, 211 
Mt'Iaggart (Dr J McT E ), [death], 130 , [obituary 
articlej, 199 

Magnus (Prof R), Animal Posture (Crooman Lecture), 
965 , awarded the Cameron prize of Edinburgh 
University, 320 

Mailhe (A ), The Catalytic Decomposition of the Acid 
Chlorides, 787 

Mair (Prof A ), The Evolution of the University System 
in Great Britain, 68 

Majutnder (D ), Physical Characteristics of the Has of 
Kolhan, 823 , Some Characteristics of Kolanan Songs, 
931 , and Naline Kanta Swe, on the Absorption 
Spectrum of Muminium, 450 

Makower (Dr W ), appointed professor of science at the 
Royal Military Academy, 176 , Physics in the Rubbci 
Industry, with special reference to Tyre Manufac¬ 
ture, 774 

Maksimov (N A ), Drought-resistance of Plants, 922 
Malcolm (Capt L W G ), Sex Ratios in Africa, 583,* 
Tribes of the Grassland Area, Cameroon, 547 
Malinowski (Dr. B ), Psycho-analysis and Mother-right, 
278 , The forces of Law and Order in a Primitive 
Community, 276 

de MaHemann (R ), The Electrical Double Refraction of 
Lirnonene, 9^7 

Mallock (A ), Diffusion of Momentum by Air Currents, 
567, Muscular Action, 154, Specific and Latent 
Heats of Iron and Steel, 14 
van Manen (J.), A Collection of Tibetan Proverbs, 178 
Manley (J J.), Mercury Helide, 337 , Mercury Helide : 

a Correction, 947 , The Sprengel Pump, 553 
Maquenne (L ), [obituary article], 503 
Marchoux (E ), Tho action of Arsenic on the Malaria due 
to P vivax , 555 

Marconi (Senatore G ), elected an honorary member of the 
Institution of Civil Engineers, r68 
Matkwick (Col E E,), Observations of Algol Variables, 61 
Marnier (HA), Tides and Currents in New York Harbour, 
993 

Marquis (Mile M), P and G Urbain, The Treatment of 
Malacon, 930 

Marsat (A ), The Verification of Reflectors for the Pro¬ 
jectors of Motor-cars, 519 
Marshall (H R ), The Beautiful, 903 
Marshall (Mrs), oiler to Cambridge University towards 
the expenses of the Marshall Library in Economics, 

8 55 

Marshall (W, B.), New Corbiculae from Uruguay, 135 
Martin (E. A,), Some Controversial Points in Anthro¬ 
pology, 995 

Martin (Dr. G), Science and the Community, 122 ; The 
British Portland Cement Industry, 150 
Martin (H, E,), appointed Whitworth meteorological 
observer in Manchester University, 211 


Martin (Dr. L. C), -A Simple Microphotometer, 213 ; 
Foundations of the Theory of Optical Instruments, 
597 ; Modern Colour Problems, 778 ; Optical Measur¬ 
ing Instruments; their Construction, Theory, and 
Use, 77 

Martindale and Westcott, The Extra Pharmacopeia of, 
revised by Dr. W, H Martmdale and W. W. Westcott. 
Eighteenth edition, 869 

Marvin (F S ), An Oxford Sketch of the Evolution of 
Thought, 79 , Hobson's The Ideal Aims of Physical 
Science, 797 

Masing, Cold-working of Metals and Hardness. 396 
Masd (Kcv M S), Philippine Earthquakes, 395 
Mason (M. H ), The Arctic Forests, 410 
Masson (Prof I), Scventeenth-cefttury Science, 758 ; The 
Proposed Naming of the Element of Atomic Number 
43 " Moseleyum," O15 

Massy (Miss A. I-), The Brachiopoda taken by the fishery 
cruiser Helga off the Irish coast, with a summary of 
previous Irish records, 929 

Mathews (Rev S ), and others, Contributions of Science 
to Religion, 795 

Matthew (Dr W D ), An American Extinct Fauna, 244 
Matthias (E ), Dr C A Crommelin, Prof H K Onnes, 
and J C Swallow, The Densities of Liquid and 
Gaseous Helium, 960 ; The Rectilinear Diameter of 
Helium, 694 

Mattick (A T R ), The Enumeration and Differentiation 
of the various Cellular Elements of Milk by moans 
of the Microscope, 446 

Maubert (A), I, Jaioustre, and P Lemay, The Influence 
of Radium on the Catalase of the Liver, S59 , 
L Jaioustre, P Lemay, and G. Andreoly, The Cata¬ 
lytic Properties of Bismoxyl, 519 
Maufe (H B ), The Geology of Southern Rhodesia, 584 
Mauram (C ), The Propagation of Aerial Waves as shown 
by the Experiments at La Courtme, 106 
Maunce (Major-Genl Sir Frederick), appointed Lees 
Knowles lecturer in military science in Cambridge 
University, 927 

Mavor (G ), Ihe Conditions of Training and Education 
of Apprentices, 399 

Maxwell (Sir Herbert), The word " Scientist ” or its 
Substitute, 50 

Maxwell (K. G ), and A Monkhouse, Recent Improvements 
of Insulation, 810 

Mazelle (Prof. E F. L), [death], 649 
Mazeuccnelli (A ), and A. Vercillo, Preparation of Inter- 
metallic Compounds by the Wet Method, 695 
Mean well (L. J ), The Application of the Microscope to 
the Detection of Tuberculous Infection, 446 
Medical Supply Association Ltd , The " Radiosearch ,J 
Complete A-ray Apparatus, 314 
Meggers (W F), The Periodic Structural Regularities in 
Spectra as related to tho Periodic Law of the 
Chemical Elements, 591 

Meineaz (Dr A V.), Determination of Gravity at Sea, 685 , 
Submarine Measurements of Gravity, 550 
Mellanby (Prof A L), and W Kerr, The Limiting 
Possibilities in Steam Plants, 585 
Mellor (Dr J W ), A Comprehensive Treatise on Inorganic 
ana Theoretical Chemistry. Vol 5, 80 ; Refractory 
Materials 1 Fireclays, 295 

Menghin (Dr O.)^ A Statue-Menhir from Tramin, South 
Tyrol, 687 

Mercanton (Dr P L,), Ascent of Beerenberg, Jan Mayen, 
891 ; Effect of High Tension Electric Fields upon the 
Discharge of Locomotive Gases, 874 
Merrill (G. P.), The First One Hundred Years of American 
Geology, 97 * 

Merritt (Prof J, Direction of Radio Signals during the 
Eclipse of January 24, 960 

Merton (Prof T R), and J, G. Pilley, On Experiments 
relating to the Spectrum of Nitrogen, 517 
Meshenberg (M. P ), Algebraic Geometry : a First Course, 
including an Introduction to the Come Section* 833 
Metcalfe (Prof. E. P.), and Prof B. Venkatesachar, The 
Origin of the Satellites of Mercury Lines, 15 
Metz (A.), The Entanglement of the Ether and the 
Aberration of the Stars, 519 
Meunier (Prof. S ), [death], 845 
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Meyer (S ), Coefficients of Atomic Magnetism for the Rare 
Earths, 215 

frfeyerhof (Prof O), Chemical Dynamics of Life Pheno¬ 
mena, 905 

Meyrick (E ), Wegener's Hypothesis and the Distribution 
of Micro-Lepidoptera, 834 

Mhaskar (K. H,), Report of the Ankylostomiasis Inquiry 
in Madras, 478 

Michel (H ), and N Przibram, Blue Zircon from Siam and 
1 its behaviour to Becquerel Rays, 695 
Michel-Durand (E ), Under what form do the Tannins 
exist in Spirogyra ? 483 

Michelson (Prof. A. A.), and Prof. H G Gale, The Effect 
of the Earth's Rotation on the Velocity of Light, 566 , 
and Dr Silberstein, Experiment to test the Drift of 
the Ether in relation to Matter in Motion, 433 
Milham (W. 1 ), Spells of Abnormal Weather, 923 
Mill (Dr. H K ), Robert Browning as an Exponent of 
Research, 424 , and F Alien, Elementary Commercial 
Geography, 3^7 

Miller (G, S), North American Mammals, 27, The Blue 
Whale, 283 

Miller (Prof M. F.), The Soil and its Management, ri5 
Miller (R C ), The Boring Mechanism of Teredo, 62 
Miller (Dr W (L). [death], 389 
Milligan, Cotton Growing in the British Empire, 391 
Millikan (Dr. R A ), and 1 S Bowen, The significance of 
the Discovery of X-ray Laws 111 the held of Optics, 
S23 

Milne (Prof. E A ), Astrophysics without Mathematics, 
193 , Dissociative Equilibrium in an external field of 
Force, 70 

Milner (H. B ), Fuel Oil Resources of the Future, 21 
Milroy (Dr J A), appointed J C White professor of 
biochemistry in the Queen's University, Belfast, 33 
Minoura, and A W Greenwood, Sex Differentiation in the 
Chick, 634 

Mohr (J M), The Pole Effect of the Barium and Neo¬ 
dymium Lines in the Visible Part of the Spectrum, 931 
Moir (J Reid), Further Discoveries of Early Cheliean 
Flint Implements from the Cromer Forest Bed of 
Norfolk, 518 , Tertiary Man m England, 278 , The 
Archeology of Ipswich from Pliocene to Anglo-Saxon 
Times, <>14 

Molesworth (Major F C ), Ihe Military Uses of Astiononry, 
374 

Molesworth (Sir Guilford L), [obituary article], 1O5 
Mjdllgaard (Prof), The Use of Sanocrysin in Consumption, 
272 

Montessus de Bailor© (Comte de), La Geologic sehamo- 
logiqup : les tremblements de terre, 112 
Mookerjee (Sir Rabindra Nath), Address to the Asiatic 
Society of Bengal, 545 

Moore (Dr. F. C), appointed to the chair of systematic 
medicine in Manchester University, 399 
Mooro (Dr. G. E), elected to the professorship of mental 
philosophy and logic in Cambridge University, 693 
Moore (Dr. J. P), Leeches from Kashmir, 510 
Moose (J. E ), and S. W Parr, Heats of Oxidation, 246 
Mordey (W M ). Effect of Alternating Magnetism on 
Haematite, 778 

More (P. E,), Hellenistic Philosophies (The Greek Tradition 
from the Death of Socrates to the Council of Chalcedon* 
599 B.c to a d 451, Vol 2), 189 
Morgan (Prof. C Lloyd), Processes of Life and Mind, 737 
Morgan (Prof. G, T), appointed superintendent of the 
Chemical Research Laboratory of the Department of 
Scientific and Industrial Research, 60 
Morgan (L D.), Spark Ignition, 352 
Morgan (Dr. J. J. B.), The Psychology of the Unadjusted 
School Child, 869 

de Morgan (W.), Dr. M. Lebour, and O. D Hunt, Marine 
BioJOgy at Plymouth, 687 
Morgenroth (Prof. J.), [death], 130 
Morin (Dr. F.), [death], 649 

Motion (C. G. T.), The Effect of Light on the Settling of 
Suspensions, 786 

Motley (Dr. S, G.), Archaeological Research in Central 
. America in 1 9 5&9 

.Morris (Rev. M.) f New Light on Genesis: or Creation 
l dqnng Descent in the Scriptures, 795 


Momson (D F), The Pharmacological Action of Acokan- 
thera spectabths, 71 

Mornson (F. R ), A Chemical Examination of the seeds of 
the “ Bunya Bunya " (Araucana Btdwillt) Pt I , 
555 

Morse (S F. B ), the work of, 613 
Morton (J ), The Production of Colouring Matters, 94 
Moser (L), and E Reitschl, The Determination and 
Separation of the Rare Metals from other Metals. 
VI , 403 

Moulton (Major the Hon H Fletcher), Industry and 
Publicity, 658 

Mountain (E D), Potash-oligoclase from Mt Erebus, 
South Victoria Land, and AnortlmclabC from Mt 
Kenya. East Africa, 858 

Moureu (Prof C ), Berthelot’s Bomb, 619 , C Dufraisse, 
and P Lotte, Auto-oxidation and Antioxygen Action, 
694 

Moymhan (Sir Berkeley), The Debt which Science owes to 
Medicine, 102 

Mueller (J If ), Chemical Studies on Tuberculin, 590 
Muir (Prof R ), Text-book of Pathology, 412 f 

Mukherjee (Prof J N ), Adsorption of Acids by Purified 
Silica, 497 , The interaction between Silica and 
Electrolytes in its relation to theories of Soil 
Acidity, T57 

Miiller (Dr G ), Ants of the Adriatic Region, 687 
Milller (Dr K ), Das Wildseemoor bei Kaltcnbronn 1m 
Schwarzwald ein Naturschutzgebiet, 45 
Mtiller-Breslau (Prof H ), [death], 952 
Munerati (O ), Variations in the composition of the juice 
of a Beetroot according to the state of disintegration 
of the tissue and the methods of expression, 823 
Muntcrs and Platen, A Continuous Refrigerator, qbo 
Murphey (H S ), and G W McNutt, The CEstrous Cycle 
in Cattle, 510 

Murray (J W), Technical Education and other forms of 
Education, etc , 35b 

Mu 1 ray (K S ), elected chairman of the British Oxygen 
Company, 812 

Myers (Dr C S), Classification of Consciousness, 98, 
Industrial Fatigue, 851 


Nadson (Prof ), and others. Yeasts, Fats, and Alcohol from 
Seaweed, 63 

Nagaoka (Prof H ), and Y, Sugiura, Stark Effect in 
Metallic Arcs, 476 

Naish (W A ), The Partition of Silver between Lead and 
Zinc, 894 

Nakashima (Prof II), Uber den Emfluss roetcorologischer 
Faktoren auf den Baumzuwachs, 551 
Nanji (D R ), and W S Shaw, The Silica of Plants, 208 
Napier (Dr ), Use of Stibamme m Ka.la Azar, 309 
Narayan (Prof A L), and K Rangadhama Kao, On the 
Resonance Radiation from Thallium Vapour, 534 
Nash (Prof AW), and H G Shatwell, Fuel Oil Resources 
of the Future, 21 

Nath (V ), Cell Inclusions in the Oogenesis of Scorpions, 
249 

National Institute of Industrial Psychology, Report of 
the, 472 

Ncave (F ), resignation from Manchester University, 211 
Neck (F Van), The Hahn Goerz Workshop Microscope , 
The “ Artisol J> Mirror Arc Lamp, 893 
Needham (J ), and Dorothy Needham, The Hydrogen-ion 
Concentration and the Oxidation Reduction Potential 
of the Cell Interior, 893 

Negretti and Zambra, A Pocket Weather Forecaster, 134 ; 

List of Second-hand Instruments, 582 
NSmec (A.), and K Kvapil, The Presence of Nitrates in 
Forest Soils, 931 

Nernst (Prof W.), The Discovery of Two New Elements, 
054 

Nevile (S O,), Address at the Distribution of Prizes at the 
Sir John Cass Technical Institute, 284 
Newbcry (E.), The Application of the Cathode Ray 
Oscillograph to the Study of Electrode Phenomena, 71 
Newbold (D.), Ancient Rock-Sculptures in the Libyan 
Desert, 315 

Newsholme (Sir Arthur), The Lengthening of Life, 658 
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Newton (E T ), re-elected President of the Palaeonto- 
graphical Society, 991 
Newton (F. G,) f [death], 93 

Newton (W C, F ), The Cytology of the Genus Tuhpa, 822 
Nichols (E L ), Notes on Neodymium Oxide, 591 
Nichols (H W), and J C ScheUeng, The Propagation of 
Radio Waves over the Earth, 334 
Nicloux (M ), The Normal Presence of Carbon Monoxide 
in the Blood, 250 , and A Yovanovitch, The Fixation 
of Chloroform by the Central Nervous System and 
the Peripheral Nerves, 142 

Nicohc (M ), Influence of Eight on the Germination of 
Pkaeha tenaiehfolia , 21 4 

Nielsen (Dr J N ), Hydrography of the Dana Expedition, 
5*9 

Noice (H ), With Stefansson in tho Arctic, 410 
Nolan (J J ), R K Boylan, and G P de Lachy, The 
Equilibrium of Ionisation in the Atmosphere, 589 
Ntilke (Prof F), Geotcktonische Hypothesen erne 
kritische Zusammenstellung, 791 
Norbury (A L), The Eifects of certain Elements on tho 
Electrical Resistivity of Copper, OO2 
Norden (H ), Fresh Tracks in the Belgian Congo from 
the Uganda Border to the Mouth of the Congo, 806 
Nordenskiold (Baron E ), The Ethnography of South 
America seen from Mojos in Bolivia, 601 , The 
Peruvian Quipus, 814 

Nordmann (C,), and C Le Morvan, Variable Stars with 
Continuous Variation and Kite's Hypothesis, 34 
Norris (Prof J F ), elected an honorary member of the 
Royal Institution, 1016 

Northndge (Dr W, E), Modern Theories of the Un¬ 
conscious, 900 

Nuttall (G Clarke), Trees and how they Grow New 
edition, 5^4 

Nuttall (W L r\;, The stratigraphy and Falieontology of 
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Obermaier (Prof HI, Fossil Man in Spam, 151 
Oerthng, Ltd, (E), EOtvos Torsion Balance, 585 
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Calcium Silicate from Dutoitspati Mine, Kimberley, 


Parsons (Hon Sir Charles), elected a foreign member of 
the U S. National Academy of Sciences, 849 
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Pascal (P }, 1 he Magneto-chemistry of Polymers, 590 
Paschen (Dr F,) t elected an honorary professor of Berlin 
University, 248 

Pascoe (Dr E H ), Substitutes for Petroleum, 887 
Patart (G ), Influence of the Cooling of a Gaseous Fluid 
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336 

Pearson (Prof, Karl), The Life, Letters and Labours of 
Francis Galton. 2 vola , 631 , The Skull of Robert 
the Bruce, King of Scotland, 303, 571 
Pease (Dr. F.L Mira Ceti, 436 
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EouiUbria, 894 

Pope (Sir William J ), Faraday as a Chemist, 953, 1002 ; 

Prof. A Haller, 843 , Dr, G D Liveing, 127 
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tions in Mathematical Physics . being a Course of 
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Pritchard (D A), and G E Gollop, Alkah-chlorine 
Products, 852 
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Pullm (V E ), Radiological Research—a History, 274 
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Rainish (G Y ), Electricity in Curved Spare-time, 498 
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Rastall (Dr R H.), The Continents and the Origin of the 
Moon, 646 




xxii 


Name Index 


f iratw*, - 
Anpwt i]. 


Rau (A S), Dr. F. W, R Brambell, and Prof, J. B 
Gatenby, The Golgi Bodies in the Living Cell, 249 
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Rees (W J ), The Micro-examination of Refractory 
Materials, 692 

Reeves (E. A), Theodolite Observations without Field 
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Richardson (Prof O. W.) f appointed a fellow of King's 
College, London, 355 ; Structure in the Secondary 
Hydrogen Spectrum, 858 , and T Tanaka, Regular¬ 
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Rimmer (W B), Spectroscopic Parallaxes of 520 Stars 
of Types F to M. 546 

Ringstrbm (Dr ), Extinct Rhinoceroses of China, 244 
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Roaf (Prof H E ), A Text-book of Physiology, 412 
Robb (W ), Hybridisation of Oats, 661 
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Prof. C H Desch, Sir Henry Fowler, Prof. F. W. 
Burstall, Prof W Cramp, Humanism and Technology 
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Robertson (C, L,), The Problem of Seasonal Forecasting, 
245 

Robinson (Dr. H.), The K Absorption Levels of the Light 
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ana Inanition, 483 
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Roffo (A F), The Action of the Rdntgen Rays on 
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Rollet (A P ), An Electrolytic Frequency Meter of Simple 
Construction, 250 

Romieu (M ), A New Chemical Reaction of Dry Proteid 
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Deformation of Iron and the Formation of Neumann 
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of Metals during Cutting, 317 
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Sale! (M), The Velocity of Light from the Stars, 813 
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Saltmatsh (Miss M O ), The Spectra of Doubly and Trebly 
Ionised Phosphorus (P III and P IV), 517 
Sandberg (Dr C G S), Geodynamische Probleme I 
Isoatasic und die ur^dchhchc Einhcit von Gelurgs- 
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> ; Theory of Surface Films, 999 
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Searlo (A B ), Sands and Crushed Rocks 2 vols , 78 
Seehger (Dr R ), The Problem of Atmospheric Electricity, 
316 

S£guy (E), Les Insectes parasites de I’homme et des 
animaux domegtiques, 189 

Sehgman (Mrs B Z), Anthropology of African Tribes, 866 
de S^lmcourt (M ), The Effect of Temperature on the 
Anomalous Reflection of Siiver, 213 
Senderens (J. B ), The Prepaiation of Cyelohexenols by 
the Catalytic Dehydrogenation of Cyclohexanediols, 
626 

Seshachar (C,), Rainfall in Mysore, 63 
Setchell (Prof W A ), American Samoa Parts I , II , 
III , Vegetation of lutuila Island , Vegetation of the 
Samoans , Vegetation of Rose Atoll, 600 
Seth (Prof J. B ), A Method of determining the Frequency 
of a Tuning Fork, 641 

Seven (Prof F ). The Relativity of Time, 547 
Seward (Prof A L ), Climate and Plant Distribution in 
the Light of the Fossil Record, 394; ie-plected 
vice-chancellor of Cambndge University, 927 
Sewell (Major R B S ), A Study of the Andaman Sea- 
basin, 106, Copepodn of the Chilka Lake, 438; 
Growth in Indian Molluscs, 350 , The Adhesive 
Apparatus of the “ Sucking-fish,” 48 
Sexton (Mrs E W ), Growth Stages of a Ciustacean, 7S3 
Sharp (C G K), award to, by Leeds University, of a 
doctorate, 399 

Sharp (Sir Henry), The Development of Indian Uni¬ 
versities, 693 

Sharpey-Schafer (Sir E), The Endocrine Organs. sth 
Introduction to the Study of Internal Secretion. 
Second edition Part I , 293 

Shatwell (H G), A W Nash, and J. I Graham, Somerset 
Oil-shales, 63 

Shaw (Sir Napier), A Meteorologist at Sea, 242 ; Kalendar 
for 1925, 61 

Shaxby (Prof J H), The Diffusion of Particles in 
Suspension, 322 , The Production of Laue Diagrams 
by means of Monochromatic X-rays, and the Structure 
of Mother of Pearl, 250 

Shepheard-Walwyn (H W ), The Spirit of the Wild, 94 t 
Sheppard (T ), elected an honorary life member of the 
Leeds Co-operative Field Naturalists' Club, 849 , and 
J. F Mush am, Money Scales and Weights, 868 
Sherrington (Sir Charles), Some Aspects of Reflex Inhibi¬ 
tion, 445 , and E. G T. Liddell, Further Observations 
on Mvotatic Reflexes, 141 

Shikata (M), The Electrolysis of Nitrobenzene with the 
Mercury-dropping Cathode Parts I and II , 481 
Shipley (Sir Arthur E ), Islands , West Indian-^gcan, 
707 

Shiraton (K ), The Japanese Earthquake of September r, 
1923. 655 

Short (Sir Frank), elected a member of the Athenaeum 
Club, 241 

Shreve (Dr. F), The Growth Record in Trees, 550 
Shroter (Prof. C), elected an honorary member of the 
Linncan Society of London, 849 
Shurlock (F. W,), Rev. A. Bennet and the Gold Leaf 
Electrometer, 242, 277 

Sicgl (L.), The Quantitative Measurement of Radium 
Emanation in the Guard Ring Plate Condenser, 519 
Silberrad (C A ), Shower of Fish m India, 883 
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Sllberstein (Dr. L), D. C. Miller’s Recent Experiments 
and the Relativity Theory, 798; The Theory of 
Relativity Second edition, 408 
Simpson (Dr G. C), The Future of the Meteorological 
Office, 226 

Singh-Pruthi (Dr Hem), The Development of the Male 
Genitalia of Homoptera, 475 

Skene (Dr M), The Biology of Flowering Plants, 9; 
and Gladys L Stuart, Acidity produced in Salt 
Solutions by Sphagnum, 605 

Skinner (H. D f ), Archaeological Remains in New Zealand, 
206 

Sliupas (Dr. K.), Spiral Springs of Quartz, 943 
Slosson (Dr E E ), Chats on Science, 561 
Smilhe (Dr. W. G), and Dr S B Pessoa, Chenopodlum 
Oil in the Treatment of Hookworm, 583 
Smith (A J ), Dr E Griffiths, and E A Griffiths, Brown 
Heart in Australian Apples, 584 
Smith (Miss A Lorrain), Templeton's Drawings of Lichens 
and Fungi, 518 

Smith (Principal Egcrton), The Nature of Verse, 15 
Smith (Eng-Capt EC), The Evolution of the Steamship, 
167 , The Future of the Motor Ship, 318 
Smith (F E ), A System of Electrical Measurements, 446 ; 

elected president of the Physical Society, 348 
Smith (Prof G Elliot), The Fossil Anthropoid Ape from 
Taungs, 235 , and W R Dawson, Egyptian 
Mummies, 113 

Smith (H Sutclifie), appointed a member of the Dye¬ 
stuffs Industry Committee, 956 
Smith (J A.), The Graduation of the Circle, 556 
Smith (J, H ), Molecular Symmetry in Crystal Structure, 

Smit | 34 (Pr°f N Kemp), Prolegomena to an Idealist 
Theory of Knowledge, 003 

Smith (T), elected president of the Optical Society, 276 
Smith (W G,) t The Relation between Hill Pasture and 
Sheep Grazing, 661 

Smith (W. H ), Graphic Statistics m Management, 454 
Smith-Rose (Dr R L ), Investigations of Atmospherics, 
136 , and R H Barfield, The Determination of the 
directions of the Forces in Wireless Waves at the 
Earth’s Surface, 177 

Snow (R,), Conduction of Excitation in the Leaf of 
Mimosa spagoJtzinti, 553 , Transmission of Stimuli in 
Plants, 82 

Soddy (Prof F.), elected a corresponding member of the 
Russian Academy of Sciences, 545 
Sot&JC.), Proposed New Astronomical Co-ordinates, 653 ; 

The Schain Comet (1925a) found independently, 822 
Sollas (Prof W J ), Late Palaeolithic Art 111 the Cresswell 
Caves, 420 ; The Master, 747 , The Taungs Skull, 908 
van Someren (Dr V G L ), Birds and Butterflies of East 
Africa, 992 

Sommelet (M ), The Synthetic Preparation of the Homo- 
logues of Benzyl Chlonde, 930 
Sonnenscbein (A F.), The Homing of Feelerless Bees, 931 
Spegazzim (C), South American Fungi, 438 
Speight (R ), The Volcanic Rocks of Banks Peninsula, 777 
Spoman (Prof H ), elected a foreign member of the U.S, 
National Academy of Sciences, 849 
Spence (H S ), Bentonite, 395 
Spence (L ), The Origin of American Man, 777 
Spencer (Dr I. J ), International Agreement in Minera- 
logicnl and Crvstallographical Nomenclature, 214 
Spenser (Dr G L,), [death], 845 

Spielmann (Dr PE), Bituminous Substances . Scientific 
Progress of Practical Importance during the Last 
Fifteen Years, 868 , Fossils and Leonardo da Vinci, 
763 ; The Constituents of Coal Tar, 411 
Spooner (Dr D B ), [death], 201 ; [obituary article], 238 
Sproxton (F ), Molecular Dimensions of Celluloid, 158 
Standen (R ), [obituary article], 542 
Standard (L N ), The Immunity of Apple Stocks from 
Woolly Aphis, 28 

Stansfield (E ), Coal Resources of Alberta, 337 
Starling (Prof E H ), Ivan Petrovitch Pavlov, 1 , and 
Dr, E B Vernev, The Secretion of Urine, as studied 
on the Isolated Kidney, 357 

Stassauo (H.), The Mode of Action of Heat on the Lactic 
Ferments in the Pasteurisation of Milk, 142 


Stebbing (Rev. T. R. R.), the ninetieth birthday Of, 240 , 
Steggall (Prof. J. E. A.), The Teaching of Arithmetic in, 
Schools, 139 

Stein (Sir Aurel), Innermost Asia: its Geography as a 
Factor in History, 588 
Stephenson (G, E ), Pyrex Glass, 688 
Stephenson (Dr J.), Some Indian Earthworms, 394 
Stevens (Catherine O ), Visible Wind, 764 
Stevens (J. F ), awarded the John Fritz gold medal of the 
Engineering Foundation, New York, 312 
Stewart (C. D.), Velocity of Upper Air, 852 
Stiles (Sir Harold J ), resignation of the regius professor¬ 
ship of clinical surgery in Edinburgh University, 
176 

Stillman (Prof J M ), The Story of Early Chemistry, 489 
Stockdalc (D ), A Thermostat for High Temperatures, 402 
Stocks (Dr. P ), Blood Pressure in Early Life, 301 ; Cancer 
and Goitre, 437 ; assisted by M. N Karn, Blood 
Pressure in Early Life : a Statistical Study, 43 
Stokes (H F S ), Perseus or, Of Dragons, 977 
Stone (E H ), Stonehenge the Supposed Blue Stone 
Trihthon, 84 , The Orientation of Stonehenge, 800 
Stoner (E C), Diamagnetic Orientation, 302 , The 
Structure of Radiation, 358 , aud L H Martin, The 
Absorption of X-rays, 213 
Stopes (Dr Marie), The First Five Thousand, 543 
Storrow (B ), Herring Investigations, 547, 755 
Stott (V H ), Edith Irvine, and D Turner, Viscosity 
Measurements with Glass, 321 
Strahan (Sir A ), The Founders of American Geology and 
their Work, 972 , W Whitaker, 129 
Stricht (Prof O. Van der), [death], 919 
Struve (G ), J Dick, and A Ktihl, The Diameter of 
Venus, 314 

Struve (Dr O ), „The Nature of Spectroscopic Binaries, 314 
Stumpf (Dr F ), The Isotopes of Mercury, 172 
Sturgeon (William), the hundredth anniversary of the 
presentation of an award to, by the Royal Society of 
Arts, 847 

Suda (K ), The Japanese Earthquake of 1923, 65 
Sullivan (Dr W C ), Crime and Insanity, 414 
Summers (F.), Ratooned Queensland Cotton, 171 , The 
Microscope in Cotton Research, 553 
Susbkin (Prof P. P.), Russian Investigations of the 
Fauna of Asia, 777 

Sutton (H,), The Brittleness of Zinc-plated Steel, 894 
Svedberg and Rinde, The Ultra-Centnfuge, 208 
Swaine (W ), Ophthalmo-Optical Manual, 12 
Swann (Dr. M B R.), awarded the Raymond Horton- 
Smith prize of Cambridge University, 820 
Swarts (Prof F.), elected an honorary member of the 
Royal Institution, 1016 

Swift and Son, Ltd , Catalogue of Petrological Microscopes, 
472 

Swift (Mrs H. W.), appointed honorary demonstrator in 
the department of zoology of Leeds University, 315 
Swynnerton (C. F M.), The Control of the Tsetse £ly 
Menace, 338 

Symes (Dr C), [death], 345 

Symonds (Sir Aubrey), appointed permanent secretary of 
the Board of Education, 211 

Szilard (B.), A Method of Comparison permitting the 
Measurement of extremely small Current*, 554 , A 
New Method of examining the Interior of Pearte, 483 


Tan (H. <y, Cretaceous Fauna and Flora of Shantung, 63 
Tanaka (T), Wave-lengths of Additional Lines in the 
ManjNlined Spectrum of Hydrogen, 517 
Tansley (A. G.), The Vegetation of the Southern English 
Chalk, 095 

Tattersall (Prof. W, M), British Antarctic Terra 
Nova Expedition, 1910 Natural History Report, 
Zoology, vol. 8, No. 1 : Crustacea. Part 8 : Euphau- 
siacea, 188, 

Taylor (Prof. A. E), appointed Gifford lecturer in St. 

Andrews Uhiversily for 1926-1927, 479 - . * 

Taylor (B. J.), and W. Clarkson, The Production of 
“’Flashing " in Air Electric Discharge Tubes, 249 
Taylor (Prof, C V.j, and Prof. D, JL Tenfient, ThefreWot* 
ment of Egg Fragments, 992 




Name Index 


XXV 



pTbyltitf (Prof G ), and F. Jardine, Kamilaroi and White f 
a Study of the Racial Mixture inNS W,, 555 
v r TaylOt (Prat G. 1 b and Miss C. F Elam, The Plastic 
Extension and Fracture of Aluminium Crystals, 400 
1 TjSylor (Prpf, H S.), A Theory of the Catalytic Surface, 517 
Taylpr (Dr, Monica), The Life-history of Amoeba, 606 
Taylor (W T.), and R E Neale, Electrical Design of 
Overhead Power Transmission Lines a Systematic 
* Treatment of Technical and Commercial Factors , 
with Special Reference to Pressures up to 60,000 
volts, and Distances up to too Miles, 528 
Tehon (L, R.), Control of Disease in Crops, 815 
Telling (Dt W H M ), elected professor of medicine and 
head of the department of medicine m Leeds Uni¬ 
versity, 964 

Temple (Sir Richard Carnac), The Word of LalH the 
Prophetess ; being the Sayings of Lai Ded or Lai 
Dtddl of Kashmir (Granny Lai), known also as 
LalSshwan, Lalli YoglshwAn and Ldllshrl, between 
1300 and 1400 a d , 520 
Templeton (J ), Ratoon Cotton, 903 

Terroi^e (B K), and Mile S Trautmann and R Bonnet, 
The Quantitative Bio-energy Law of the Formation 
of Carbohydrates at the Expense of Proteids and Fats 
in Plants, 823 , and H Spindler, The Influence of 
Various Methods of Pasteurisation by Heating on 
the Digestibility of the Albumenoid and Mineral 
Constituents of Milk, O27 

Textile Institute, a Royal Charter granted to the, 472 
Thermal Syndicate, Ltd , Catalogue of the, 470 
Theron fj. J ), and J V Cutler, The Function of Nicotine 
in the Plant, 939 

Thibaud (J ), Characteristic Gamma Spectra bv Crvstalhne 
Diffraction, 286 , The Quantity of Heat given off, 
in the Foim of the y Radiation during Radioactive 
Disintegration, 822 , The 7-Kay Spectra by the 
Crystal Method, 352 

Thisclton-Dyer (Sir \V T.), Plant Biology m the 'Seventies, 
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Thomas (A G.), A New Devonian Echinoul, 584 
Thomas (H H.), awarded the Sedgwick prize of Cambridge 
University, 140 , The Caytoniales a New Group of 
Angiospermous Plants from the Jurassic Rocks of 
Yorkshire, 249 

Thomas (J S ), and W F Barker, The Partial Pressures 
of Water and Sulphuric Acid Vapours over Con¬ 
centrated Solutions of Sulphuric Acid at High 
Temperatures, 71 

Thomas (Li, H ), elected to an Isaac Newton studentship 
in Cambridge University, 320 
Thomas (Dr. W ), Complex Salts, 332 
Thompson (A. J ), Loganthmetica Britannia being a 
Standard Table of Logarithms to Twenty Decimal 
Places. Part 9, 11 1 

Thompson (Prof D'Arcy W ), Egyptian Mathematics, 899, 
035 J The Thirteen Semi-regular Solids of Archimedes, 
■ etc., 177 

Thompson (n,), Haddock Biology, No 2, 551 
Thomsett (B), appointed assistant lecturer in electrical 
engineering in Manchester University, 211 
Thomson (Pfrof. J A,), Huxley as Evolutionist, 717, 
Reminiscences of Great Naturalists, 184 , Science and 
, , Religion, 667 

Thomifpo (Sir J. J ), awarded the Faraday medal of the 
institution of Electrical Engineers, 168 ; awarded the 
Guntdhg Victoria Jubilee prize of the Royal Society 
, pf Edinburgh for 1920-24, 775 , The Structure of 
Light, 774 

Thomson (R. B), and H. B Sifton, Resin Canals in the 
w . Spruce (Picea), 821 

Thottiton fW, M.), and J A. Harle, The Electrolytic 
Corrosion of Ferrous Metals, 481 
Thorpe (prof J. F.), Chemistry in India, 281 , The 
, Discovery of Benzene, 915 

Thorpe (Sir T. Edward), [death], 309 , [obituary article], 


Turing ( 1 * 


Abysmal Submarine Volcanoes, 887 
G. F.), reappointed superintendent 


of the 
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l' Engineering Drawing Office of Cambridge University, 
($♦, AO. Rntke's Comet, 314 


Tillyard (Dr/ R. J ), The British Liassic Dragon-flies 
(Odotiata), 977 

Timeus (Prof G ), Origins of Underground Waters, 851 
Timoncy (T M ), The Sarcopt of the Buffalo, 548 
Toinkeieff (S.), The Structure of Aragonite, 858 
Tonks (L H,), The Ages of Peat Deposits, 117 
Topley (W W C ), The Bacteriophage Phenomenon— 
Transmissible Bacterial Lysis, 694 ^ 

Torday (E ), On the Trail of the Bushbngo 1 an Account 
of a Remarkable and hitherto unknown African 
People, their Origin, Art, High Social and Political 
Organisation and Culture, derived from the author's 
Personal Experience amongst them, 866 
Townsend (C W ), Beach Grass, 225 
Travers (Dr M W ), The Discovery of Argon, 121 
Trewman (Prof H 1 \), Railway Electrification a Com¬ 
plete Survey of the Economics of the Different Systems 
of Railway Electrification from the Engineering and 
Financial Points of View, 417 
TriUat (J, J ), Study of the Fatty Acids and the Di- 
carboxylic Acids by means of the X-rays, 930 
Tnpp (Dr E M ), The Discovery of Benzene, 909 
Trowbridge (Prof, A ), Polarisation of Light from the Sky 
during the Solar Eclipse of January 24, 260 
Turnbull (H W), and J Williamson, The Minimum 
System of two Quadratic Forms, 554 
Turner (Prof H H ), The System of /i-Lyne, 436 
Turner (Prof WES), Glass as an Instrument of Human 
Progress, 652 

Tutton (Dr A E H ), Sir Edward Thorpe, 343 , The 
Monoclinic Double Sulphates containing Tnalhum , 
The Crystallographic and Optical Properties of Iodo- 
succinimide, 786, The Story of the Mont Blanc 
Observatories, 803 


Ulmer (G ), Ephcmeroptera, 565 
Ulrich (Dr C ), [obituary article I, 612 
Umrath (K ), The Conduction of Excitation in the leaf of 
Altmosa budna, 403 

Underwood, Jr (H W j, Studies in Catalysis. 591 
Urbam (E ), The Absorption of Vapours by Carbon, 251 
Uvarow (B P ), Orthoptera (except Rlattid*e), collected 
by Prof Gregory's Expedition to Yunnan, 107 


Vaidvanathaswamy (R ), Simplexes doubly incident with 
a Quadnc, 358 

Van Cleave (Dr H J ), Critical Study of Leidy's Acantho- 
cephaU, 510 

Vayson dt* Piadenne (A ), and G. Chesncau, Bronze in 
China, 394 

VayssR-rc (P), Le probl&me acridien et sa solution 
Internationale, 31 

Vegard (Prof L), Luminescence of Solid Nitrogen and 
the Auroral Spectrum, 837 , The Auroral Line, 469 ; 
Prof H I< Oimes and W. H. Keasom, The Polar 
Aurora, 959 

Veil (Mile Suzanne), The Decomposition of Hydrogen 
Peroxide in the Presence of Nickelous Hydroxide, 663 

Venn (J A ), The Study of Agncultural Economics, 220 

Verncau (Dr R ), Archaeological Exploration in Indo- 
China, 886 

Vernon (Dr H, M ), The Influence of Rest Pauses and 
Changes of Posture on the Capacity for Muscular 
Work, 319 

Vernon (W H J ), First (Experimental) Report to the 
Atmospheric Corrosion Research Committee (of the 
British Non-Ferrbus Metals Research Association), 
4^7 

Vickers, Ltd., Diamond Hardness Testing Machine, 511 

Vigreux (H ), conferment upon, of the cross of the legion 
of honour, 580 

Vila (A ), The Reduction of Sulphuric Acid to Hydrogen 
Sulphide, 35 

Villard (P ), The Construction of Electro-magnets, 141 

Villedieu (M and Mme, G), The Action of Solutions of 
Copper Sulphate m Mildew, 106 

Viffey (J), and P. Vernotte, The Electrical Maintenance 
of Pendulum Oscillations without Physical Contact, 
787 
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Vincent (H ), The Pathogeny and Conditions of Main¬ 
tenance of the Coli Bacillus, 482 
Vincent (J. H.), and A, L, Beak, Experiments on the 
Effects of Resistance in the Oscillating Circuit of a 
Tnode, 400 

Vincent (Prof, Swale), An Introduction to the Study of 
Secretion, 293 

Vincent (V), The Action of the Carbonates of the Alkalis 
and Alkaline Earths on the Acidity of Soils, 519 
Vines (Or. H W, C ), The Parathyroid Glands in Relation 
to Disease, 293 

Vines (Prof S 11 .), The Beginnings of Instruction in 
General Biology, 714 

Viol (C. H,) ( G D Kammor, and A. L Miller, Decay and 
Regeneration of Radio-luminescence, 801 
Vislier (S. *S ), Precautions against Tropical Cyclones, 
584 

Vlfes (F.), The Spectrophotoraetnc Measurement of P H , 
554 , and E Vellinger, The Physico-chemical Pro¬ 
perties of Gelatin , the Rotatory Power, 483 , Varia¬ 
tions of the Rotatory Power of Tartaric Acid as a 
Function of the P„, 626 , and Mile M Gex, The 
Ultra-Violet Absorption of Petrols, 286 
Voclcker (Dr J A ), and others, The Linung and Chalking 
of Sods, 8S5 

Volmar, The Photolysis of the Dibasic Acids, 822 
Von Seeliger (H ), [obituary article], 309 
Vorlander (Prof DJ, Chemische Kmtallographie dcr 
Fltlssigkeiten . Kur/e Anleitung zur Synthesc und 
Untersuchung polymorpher und knstalUn-flussiger 
Substanzcn, 6 


Wade (Dr. H), promoted to a senior lectureship in 
clinical surgery in Edinburgh University, 693 
WahUn (H B ), The Mobilities of the Posithe Ions m 
Helium, 483 

Walcott (Dr C D), elected a foreign associate of the 
Brussels Royal Academy of Sciences, 919 ; How the 
American Association can render Science of service 
to Mankind, 310 

Walden (Prof P,), Das Eeitvermbgen der Losungen 
Teil 1, 2, 3, 374 

Waldmann (L ), The Geological Structure of the Primitive 
Rocks between the Moldau and Danube of the Survey 
Sheet Gmtind, 627 

Waldram (P J ), The Natural and Artificial Lighting of 
Buildings, O14 

Wales (Prince of), to be president of the British Association 
at Oxford in 1926, 389 

Wall (A), Sketch of the Life of Sarmad, 107; The 
Archaeological Remains in Bengal, 142 
Walker (Dr, A Jamieson), The Alkali-Metals and their 
Congeners, 11 

Walker (C. E), The Mciotic Phase in Triton (Molge 
vulgaris), 285 

Walker (Sn Gilbert T ), Frequency of Heavy Rain in 
India, 2Q 

Walker (J C ), Disease Resistance in the Onion, 895 
Walker (Dr K.), appointed lecturer in applied chemistry 
in Manchester University, 997 
Wallace (Dr W), The Mortality of Plaice, 337, 907 ; 
Young Herring m the Southern North Sea and English 
Channel Part I , with Appendix . The Water 
Movements of the North Sea in Relation to the 
Geographical Distribution of Post-larval Herring, 
) N. Carruthers, 755 

Wallis (A H ), Sunspots and Temperatures, 133 
Wallis (B C ), Australasia and New Zealand, 833 
Walsh (J. w. T), Tho Effect of Shadows in Lighting 
Problems, 242 ; The Nature of Light and its Measure¬ 
ment, 614 

Walter (Dr W), The X-ray Absorption Band Heads of 
Nickel and of Zinc, 317 

Walters (R C. S), The Water-power Exhibits at the 
British Empire Exhibition, 1924, 849 
Warburg {Prof. E), Uber Warmeleitung und andere 
ausgleichendc Vorg&nge, 797 

Warburton (C). reappointed demonstrator in medical 
entomology in Cambridge University, 693 
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Ward (Capt. F* Kingdon), The Romance of Plant Hunting; ^ 

IO v 1 ' ^ 1 

Ward (Prof. J,), [death], 389 ; [obituary article], 577 , ( ^ 
von Wassermann (Prof, A,), [death], 432; [obituary 
article], 468 v 

Watkins (A E,), Chromosomes of Wheat Hybrids, 279 ; 

Evolution, and the Age and Area Hypothesis, 675 
Watson (D L,), The Thermal Decomposition of Derivatives 
of Oxalacetic Ester * a Ummolecular Reaction, 322 
Watson (Prof. D, M S), Structure and Evolution id 
Vertebrate Palaeontology, 730 
Watson (W ), [obituary article], 27? 

Watson (W. HJ, The Absorption of Superposed X-radia¬ 
tions, 554 

Watson (Prof W J.), Ross and Cromarty, 492 
Watson (Electro-Medical), Ltd , Catalogue, 883 
de Watteville (Dr A ), [death], 325 , [obituary'article], 432 
Watts (Prof. W, W ), Geological Thought and Teaching, 


712 

Wawilow (Dr S. J ), The Fluorescence of Dye Stuffs in 
Concentrated Solutions, 852 
Wayland (E. J ), Petroleum m Uganda, 8*5, 980 
Wead (Prof C Kb [death], 882 

Webster (D.), gilt to the Rowett Research Institute. 
Aberdeen, 882 

Webster (Prof. D L ), and Prof P A. Ross, The Compton 
Effect, 51 

Webster (W L), The Magnetic Properties of Iron Crystals, 
213 

Wegener (Prof A ), translated by J G. A. Skorl, The 
Ongm of Continents and Oceans, 255 
Weigand (Prof. G ), Ethnographic von Makedonien, 528 
Weil (Prof A ), translated by Dr. J. Gutman, The Internal 
Secretions . for the Use of Students and Physicians, 


907 

Weinberg (Miss Molhe), awarded the research pnze of the - 
Scientific Club of Winnipeg, 685 
Weiss (Prof F E), The Structure of the Leaves of 
Cratago-mespilus Asntersn and Cratago-mespxlus Bar- 
dan , 859 

Welch (M B L A Further Contribution to the Knowledge 
of the Silky Oaks, 555 

Wells (A K ), The Geology of the Rhobell Fawr District 
(Merionethshire), 286 
Wells (Prof H. L ), [obituary article], 612 
Went (Prof. F. A F C ), Modern Conceptions of Light 
Stimuli in Plants, 883 

Werner (S), On the Excitation of Spark Spectra, 191 
Weston (F. R ), The Flame Spectra of Carbon Monoxide 
and Water Gas, 999 

Wet more (Dr A), appointed superintendent of the 
National Zoological Park, Smithsonian Institution, 
Washington, 132 

Wever (F), The Polymorphic Forms of Iron, 208 
Whiddington (Prof R.), misrepresentation of, m a daily 
paper, 94 ; The Positive Flash in Vacuum Discharge 
Tubes, 358 

Whistler (H ), In the High Himalayas ■ Sport and Travel 
in the Rhotang and Baralacha , with some Notes on 
the Natural History of that Area, 49s 
Whitaker (W.), [obituary article], 129 
White (Dr Jessie), The Relation of Pedagogy to Philosophy, 
694 

Whitehead (C,), Magic and Medicine, 170 • 

Whitney (Eli), centenary of the death of, 58 
Whitney (Prof, W. R,), Robert Browning as an Expdneat 
of Research, 607 

Whittmgham (Wing Comdr. HE), awarded the Chadwick 
gold medal and pme, 775 

Widal (P ), P Abrami, Diaconescn, and Gruber, Digestive 
Hffimoclasia and the State of Neuro-vegetative 1 onus. 
636 

Wieland (G. R.), Fossil Crane Flies from South America^ set 
Wieland (Prof.), offered the chair of pharmacology in 
Frankfurt University, 248 , . 

Wieland (Prof, H.), invited to the chair of chemistry ia *f 
Munich University, 856 * ^ 

Wien (Prof. W)/ elected an honorary fellow of the 1 
Physical Society of London, 3x2 ; Recent Researches 
m Positive Rays (Guthrie Lecture), 780 
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Wilkins (H; Fd, N*w Lunar Map, 921 
1 Wilkinson (C-), Tho Theory of Hearing, 379; and 
"1 ,tt. MoCpuit, Charging for Electric Light, V79 
Williams (C. B.), The Migrations of the Painted Lady 
Butterfly, 533, 535 

Williams (C B), and T. W Kirkpatrick, A Multiple 
Temperature Incubator, 654 
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Laboratory, 283 ; LI H. Thomas and H. Horrocks 
elected to Isaac Newton studentships, 320 ; Dr. J* H. 
Joans appointed Rouse Ball lecturer in mathematics, 

3£5 ; proposed changes in the regulations for the 
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Scientific Worthies. 

XLIII.— Ivan Petrovitch Pavlov. 

T IIE eminent physiologist, whose portrait is 
published to-day in continuation of the Nature 
series of Scientific Worthies, was horn on September 14, 
1849, in the district of Rjasan in Russia. He was the son 
of the village priest After receiving some education at a 
theological seminary, he determined to devote himself to 
science and entered the University of St. Petersburg. On 
the completion of his course in general science, he took 
the medical course at the Military Medical Academy, 
receiving his qualification to practise in 1879. At that 
time Botkin, the 1 hnician, maintained several younger 
men as scientific assistants to carry on research in 
connexion with his wards, and Pavlov, after qualifica¬ 
tion, became his assistant, with special charge of the 
work involving ammal experimentation. In 1883 he 
obtained the M.D of St Petersburg, and in 1884 was 
appointed pnvat-dorent in physiology. Immediately 
afterwards, he went for two years to Germany to work 
under Ludwig and under Heidcnhain In 1890 the 
Institute of Experimental Medicine was built at the 
cost of Prince Oldenburg, von Anrep being appointed 
its first director, and in 1891 Pavlov became director 
of the physiological department of the Institute. In 
1897 he was called to the professorship of physiology in 
the Military Medical Academy, without, however, 
giving up his post in the Institute of Experimental 
Medicine, and in 1907 he became one of the four 
scientific members of the St. Petersburg Academy and 
obtained in this way another laboratory under his 
charge. His work from this time forward, therefore, 
was carried on in three laboratories, his own personal 
experiments, however, being confined to the Institute 
of Experimental Medicine, the other two laboratories 
being in charge of assistants, though the work at all 
three places was inspired directly by Pavlov and subject 
to his continual oversight and criticism. 
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Pavlov married quite young, his wife being a teacher 
in a school and herself the daughter of a village priest. 
He has had four children, one of whom is a well-known 
physicist who has worked in Cambridge under Sir 
Joseph Thomson and is now professor of physics in 
Leningrad. 

Pavlov’s Scientific work falls easily into three well- 
defined chapters, though there is a certain leading idea 
which has guided him throughout and characterises all 
the researches for wlrn h he has been responsible. 
He set himself from the beginning to elaborate the 
analytic method of research Each function of the 
body has to be studied in relation to other functions as 
well as to external conditions, and the exact part 
played by earh condition determined by artificial 
removal oi arousal of the condition while keeping the 
other conditions constant. ITp to Pavlov's time the 
necessity for this last precaution had not been properly 
appreciated or systematically carried out. Physio¬ 
logists had been content to study functions in isolated 
organs or mammals m a profoundly abnormal condition, 
either through the action of anesthetics or under the 
effects of discomfort or pain Pavlov realised that 
these disturbing factors, namely, anaesthetics, pain and 
discomfort, must be eliminated before the part played 
by excitation of a nerve, for example, under normal 
conditions could be appreciated, or proper value given 
to the results of operative procedure. 

Wc see the beginning of these ideas in the first 
chapter of Pavlov’s scientific activities, those connected 
with the physiology of the circulation. The first 
papers published by him in German appeared in 1878- 
1879 and dealt with the normal regulation of the blood 
pressure in the dog. In these experiments, Pavlov 
trained a dog to allow the insertion of a cannula in a 
small superficial artery on the inner side of the knee- 
joint and to remain quiet while the blood pressure was 
recorded. In such an animal he was able to study the 
effects of digestion as well as of drinking large quantities 
of fluid in the form of broth. He found that neither of 
these procedures produced any change in blood pressure 
amounting to more than about ro mm. of mercury. In 
1887 he published two papers on the efferent nerves of 
the heart, the first based on work carried out in St. 
Petersburg, while m the second paper he described the 
results of testing his previous findings with the use of 
Stolnikow’s apparatus for measuring the output of the 
isolated heart. This research was carried out while he 
was studying in Ludwig's laboratory. 

The work, however, for which Pavlov is best known 
is that connected with the physiology of digestion. 
Here the introduction of new methods devised to fulfil 
the conditions laid down by him at the beginning of 
his career enabled him to rewrite this chapter in 
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physiology. At the present time our whole idea of the 
course of digestion is based upon Pavlov's discoveries. 
This work would have been impossible but for Pavlov's 
marvellous skill as an operator. Already in 1879 he had 
published three papers on the pancreatic secretion, 
and one of these described a new method which he had 
elaborated for making a pancreatic fistula, but from 
1888 to 1900 all his activities were devoted to the 
problems of digestion In 1888 he showed that the 
vagus nerve was the secretory nerve to the pancreas, 
and also was able to explain why previous observers had 
failed to obtain any results from stimulating this nerve. 
In 1889 one of his pupils published a preliminary note 
in the Centralblatt fur Physiologic on the secretion of the 
gastric juice. 

It is in this note that we first find a description of 
Pavlov's method for obtaining pure gastric juice. The 
animal w f as provided with fistulous openings into the 
stomach and also into the oesophagus, Such an animal 
had to be kept alive and in good condition by the intro¬ 
duction of food through the lower end of the oesophagus 
or directly into the stomach. It was essential, accord¬ 
ing to the rules laid down by Pavlov, that the animal 
should be kept m good condition, free from pain or even 
from discomfort. After such an operation these 
objects can only be attained by devoting extreme care 
to feeding the animals. At that time there were no 
proper facilities for the care of animals, and this \#rk 
could not be entrusted to an ordinary laboratory 
attendant, Pavlov, therefore, after operating on his 
dogs, took them home, and here in his small flat they 
were looked after by his wife, with the children. 

The success of Pavlov's experiments was entirely 
due to the devoted care which was given to the animals. 
In a dog provided with an oesophageal and a gastric 
fistula Pavlov found that, within a few minutes of 
giving the animal food, there was a copious flow of 
juice through the gastric fistula. This was known as 
“ sham feeding,” and the secretion was proved by him 
to be due to the effect of appetite and was therefore 
named by him lt psychical secretion.” It could be 
aroused not only by eating but also by the mere sight 
of food, though it ceased as soon as the animal realised 
that the food was not going to be given to it. Pavlov 
proved also that the efferent channel for the psychical 
reflex was by the vagus nerves and that the secretion 
was stopped by section of the vagus nerves and was 
aroused by artificial stimulation of the peripheral end 
of a cut vagus nerve. 

From 1892 to 1897 a whole army of papers on the 
physiology of digestion appeared in the Archives d$$ 
Sciences Biobgiques, so that Pavlov's discoveries became 
known to his colleagues in other countries. In 1897 a 
collected account of his work was brought out in German 
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am) ill !French under the title * * Die Arbeit der Ver- 
dauungsdrilsen ” A little time later an English transla¬ 
tion appeared from the German edition by Prof. W. H 
Thompson. In 1904 Pavlov was awarded the Nobel 
Prize for medicine for his work on the physiology of 
digestion. By this time, however, Pavlov’s methods had 
become widely known through the agency of his pupils, 
many of whom had acquired sufficient operative skill to 
carry out the difficult operations which had previously 
depended on Pavlov himself, so that the work could be 
continued on the lines laid down in Pavlov’s laboratory. 
At the date of the award of the Nobel Prize, Pavlov had 
practically given up a direct personal interest in the 
subject of digestion and had taken up another subject. 

Hitherto, our methods of investigating the functions 
of the cerebral hemispheres have been extremely un¬ 
satisfactory. We may study the effects of removal or 
excitation of definite areas in the cortex, but the 
results of such experiments have given rise to conflict¬ 
ing opinions as to their significance Wc know, for 
example, that in most mammals all the apparatus 
necessary for immediate motor reactions is contained in 
the parts below the hemispheres, and it is difficult to 
judge from the presence or absence of a response to 
some sensory stimulation after removal of portions of 
the cortex whether the cortical deficiency is really 
responsible for the effects, if any, observed More 
stress has been laid, therefore, on observations on man, 
where lesions have been produced in the cortex by 
disease or injury. Here, however, there is a tendency 
to abandon the pure physiological method, and in our 
arguments we are apt to jump continually from the 
objective to the subjective method and vice versa. 

Physiology is the objective examination and analysis 
of the behaviour of an animal under all manner of con¬ 
ditions. Up to the time when Pavlov began his 
researches, we lacked such objective physiological 
methods as would do for the analysis of the functions of 
the cortex the same services that had been rendered by 
physiological method in the hands of Sherrington for 
the analysis of the spinal reflex functions, or which have 
recently been used by Magnus and others in the investi¬ 
gation of the manner in which equilibrium is maintained 
or restored. We know that the cerebral cortex is what 
has been called the educatable part of the central 
nervous system: it is responsible for reactions which 
have Been learnt in the course of the individual’s 
existence, In the higher animals, especially in man, 
these learnt reactions overlie and takfcJDrecedence of 
ttfccat of the immediate reflexes caHBout by the 
spinal cord and brain stem, so that almost the whole of 
a nxfii’s behaviour throughout his adult life is carried 
uut ^by a series of reactions to the environment for 
the cortex is primarily responsible. An analysis 
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| of the manner in which this complex never-ending 
j scries of reactions is built up so as to form an individual 
! with his peculiar reactions, must begin with the simplest, 
Pavlov conceived the ingenious idea of using the 
1 appetite reactions, with which his previous twenty 
years’ work had made him so familiar, as an objective 
sign of cortical reactions. It is well known that 
introducing acid or other gustatory substances into 
the mouth of a dog evokes a flow of saliva, and the 
intensity of the reaction can be measured by providing 
the animal with a salivary fistula and counting the drops 
or measuring the amount of saliva which is secreted in 
response to a given stimulus. Such a reaction is called 
by Pavlov an uticonditioned reflex If, however, some 
other kind of stimulus, for example, ringing a bell, 
be associated for some time—weeks or even days— 
with the presentation of food or the introduction of 
acid mto the mouth, the associated stimulus after a 
time is sufficient to evoke a flow of saliva without the 
presentation of food This reaction was called by 
Pavlov a conditioned reflex It is dependent on the 
laying down—-the “ education”—of new paths in the 
cortex This method of establishing new reflexes has 
been used by him lor investigating the higher functions 
of the cortex, the conditioned salivary reflex being 
employed as the unit sign of cerebral activity, just as 
the movements of flexion or extension of a limb have 
been used as a test for spinal function, Instead of 
studying the physiology of the eye, the ear, and other 
superficial organs, in its purely subjective aspect, we 
cart use any of these sense organs for the establishment 
of a conditioned reflex or reflexes. We can proceed, 
untrammelled by psychological preconceptions, to 
study the behaviour of animals in its highest aspect 
by purely objective methods. 

A preliminary account of his researches was given 
by Prof. Pavlov in the Huxley Lecture which he 
delivered at Charing Cross Hospital on October 1,1906. 
Since that time a very large number of researches 
carried out by this method have been published by 
Pavlov and his pupils, but almost entirely in Russian, 
so that they are very little known, except in broadest 
outline, in Great Britain and other countries. It is 
satisfactory to learn that he is now engaged in writing 
a collected account of these researches which, when 
translated, will make them available for the instruc¬ 
tion mi physiologists, as well as psychologists, through¬ 
out lie world, and will enable us to attack by this new 
method and with a greater hope of success the function 
of the cerebral hemispheres, which* is indeed the capital 
’question in the physiology of man. 

Pavlov was elected a foreign member of the Royal 
Society in 1907 and was awarded the Copley Medal in 
1915. E. H. Starling. 
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Science and the Community* 

N an address delivered in connexion with the recent 
celebration of the centenary of the Franklin 
Institute, Philadelphia, and published in the Journal of 
the Institute for November, Dr, A. 1 ) Little directs 
attention to the curious anomaly that although all the 
distinctive features of modern civilisation are due to 
discoveries made by scientific men, yet in no country 
in the world is the governing and directing power 
in their hands. It is an interesting but very familiar 
fact. Dr Little, in his own engaging and energetic 
style, is only saying over again something that has 
been said by various eminent men of science for very 
many years. It is a fact that not more than 100,000 
men throughout the world are creatively engaged in 
the advancement of science, and yet a list of those 
features of our modern civilisation which distinguish 
it from the middle ages would show that they are 
dependent upon these men and could not continue 
without them Nevertheless, the opinions of scientific 
workers are not asked on the direction of the 
civilisation that their kind have built up, nor are 
their services considered worthy of any special reward. 

At first sight this state of affairs appears to be 
fantastic. Dr, Little vividly illustrates the astonish¬ 
ing disparity between service and award in a modem 
community * 

“ It is incomparably more profitable to draw The 
Gumps for a comic supplement than to write ‘ The 
Origin of Species/ There is more money in chewing 
gum than in relativity. Lobsters and limousines are 
acquired far more rapidly by the skilful thrower of 
custard pies m a moving - picture studio than by 
the no less skilful demonstrator of the projection 
of electrons. The gate receipts of an international 
prize fight would support a university faculty for 
a year ” 

All this is, of course, quite true, but the implications 
are a little doubtful. Is it suggested that Einstein 
should be paid more than the custard-pie expert, 
or that the expert’s income should be reduced below 
the level of that of a professor of physics ? The 
custard-pie expert is paid directly by the public ; 
for the amusement he gives them they pay him an 
immense income. But the professor of physics does 
.not amuse them, for the most part he bores them, 
and they are in no position to understand that his 
work is of real importance to their lives and to the 
lives of their children. 

It seems that Dr. Little is really finding fault 
with the cultured level of modem communities We 
may look forward to a Utopia where the proletariat 
would rather attend a lecture on the tensor calculus 
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than see a comedy by Charlie Chaplin, but we must 
admit that that time is not yet. A more pertinent 
comparison would be between the salaries of scientific 
men and of other public servants, since the value of 
the work in these cases is not directly assessed by the 
public. 

The implicit claim in the passage we have quoted, 
that scientific men should be rewarded with gigantic 
salaries, is probably not intended by Dr. Little, although 
the confused feeling which gives rise to it is often 
apparent in discussions on this subject. The money 
value of work done is, with nearly every kind of work, 
extremely difficult to assess. Indeed, the problem 
is probably best defined in the case of the custard-pie 
expert, since, if a million people (including men of 
science) are willing to pay a shilling for his performance, 
it seems that the monetary value of that performance 
is one million shillings. But who could possihly have 
assessed the monetary value of Gilbert’s experiments 
in magnetism, or of Euler’s researches on elliptic 
integrals ? And what is the monetary value of the 
theory of relativity which, so far, has had no direct 
influence whatever on the life of the community? 
But although we think the scientific man is wrong to 
envy the income of the successful cinema actor, it is 
true that science has now^sufficiently proved its value 
to enable the scientific man justly to insist on rewards 
that s hall enable him to keep m good health, prosecute 
his work in proper conditions, and encourage him to 
produce and rear children. It is established that he 
and his offspring are a very desirable social asset; 
and the real injustice and stupidity of those in power 
are shown in the fact that even these minimum demands 
are not properly met. 

Dr. Little also complains that scientific men are not 
admitted to positions of power in the community. 
In spite of the fact that some of them, particularly 
during the War, have shown themselves possessed of 
great administrative abilities, scientific men are not 
invited to co-operate in the task of government Yet, 
seeing how much the modern community is dependent 
upon their labours, it would seem only natural that 
they should be given a voice in the direction of affairs. 
But here again we are met by a demand that requires 
careful consideration. For good or ill, democracy is 
the prevalent form of government,. and, as Dr. Little 
says: 

i * An electorate, which regards itself as free, listens 
to the broadcast noise of manufactured demonstra¬ 
tions and is blind to the obvious mechanics of synthetic 
bedlam. The result is too often government by 
gullibility, propaganda, catchwonfe, and slogans, 
instead of government by law based oh facts, principal*, 
intelligence, and good will” > 
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These are the conditions which result in the appoint- 


merit of our leaders, and we may take it that the 
fittest survive. It is not likely that the men who can 
swim successfully through this welter will have much 
knowledge of, or reverence for, the scientific attitude of 
mind. It is too much to expect that they will demon¬ 
strate to the whole world their own incompetence by 
handing over their business to larger and better- 
trained intelligences. Once more, what is required 
is a higher cultural level on the part of the public, 
a general recognition of the value of the scientific 
mind in ail departments of public life. But here we 
are hampered by the fact that we have no clear evidence 
that the majority of scientific men would be of any 
particular use in the conduct of affairs. It is not wise 
to make claims that cannot be substantiated, and the 
views of scientific men, taken as a whole, on political 
questions seem indistinguishable from the views of 
an equal number of ordinary citizens. With the 
majority of scientific men their habit of cautious 
weighing of evidence, their ingenuity in reducing a 
problem to its essentials, their lack of prejudice in 
coming to results, do not noticeably extend to their 
political opinions. They read newspapers as un¬ 
critically as does any other kind of educated man, 
and far more uncritically than the most insignificant 
Fleet Street journalist. There is no evidence that 
the views of the Royal Society on international politics 
are worthy of any special consideration 
While, however, it is true that scientific men, as a 
whole, rank with the rest of the community in these 
questions, it may be that there are branches of science 
in existence which could make valuable contributions 
to the actual problems of government. This is obviously 
true of problems which involve technical processes. 
A general scheme of electrification, for example, should 
obviously be committed to men of science. Questions 
Concerned with national defence, also, should be, and 
largely are, in the hands of scientific men. But Dr. 
Tattle thinks that men of science could make still more 
fundamental contributions. He refers us to psychology, 
and apparently thinks that its findings could already 
be profitably applied to the general problems of govern¬ 
ment. This may be true, although it seems likely 
that the science of psychology should be further 
developed before any body of legislators should be 
encouraged to attempt striking improvements by its< 
aid. Undoubtedly science can already furnish much 
besides H practical applications,’ 1 but 'chiefly, we 
ShggeSfc, m giving problems a new Mentation and by 
suggesting new methods of attacking them. 

There is another aspect of the general question, 
ad aapeot that Dr. little has not touched upon. Granted 
tfcftMi ^ same scientific men possess great administrative 
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ability and that they could play a very effective part 
in solving problems now left to the politicians, do we 
want to use our scientific men as administrators ? 
In the United States they are already employed in 
that way to a greater extent than is customary in 
Europe; but whatever the benefit to the American 
community, it is not clear that science in the 
United States has benefited by it. 

Mr. Bertrand Russell has. recently given it as 
his opinion that, m the United States, Einstein 
would probably have been made the administrator 
of a large university and, as a consequence, would 
never have had the leisure necessary to develop his 
generalised theory of relativity. Would that have 
been a gain ? Was it a gain that Newton should have 
become an industrious and conscientious Master of 
the Mint, seeing that he produced no more original 
work in science for the rest of his life ? Newton’s 
work in science certainly saved the labours of two or 
three generations of scientific men. It is difficult to 
say when the theory of relativity would have been 
hit upon if Einstein had devoted his time to other 
things. 

It is not at all clear that a scientific man, as 
soon as he has proved himself to be of great value 
to science, should be immediately called upon to do 
something else, even though the something else should 
be of more immediate practical utility. Dr. Little 
informs us that American men of science are not in 
Congress. Well, they are presumably in their labora¬ 
tories, which may ultimately be a better thing for the 
world. Nevertheless, it is desirable that so valuable a 
group should have a means of making the weight of 
its opinions effective in government 

The true issue is that the scientific contribution 
should be worthily employed. It should no longer 
be left to random and sometimes base exploitation. 
This means that scientific men must come into the 
arena, and take a greater part than they have yet 
taken in impressing their ideals, as well as their ideas, 
on the public. It would not be a bad thing if scientific 
men developed a “ class-consciousness.” If scientific 
ideals are to gain any hold on the community it must 
be by vigorous propaganda, not by annual laments 
at the paucity of government grants. There should 
be lecturing campaigns and periodicals devoted solely 
to this end. As it is, the writers quoted by Dr. Little 
are able to say, with some show of justice, that 
science touches only the fringe of life, that it has 
no bearing on the centre of life at all. In a demo¬ 
cracy one must appeal to the people. Science has 
a spirit as well as a body, and it is its spirit, even 
more than its body, which is the potential saviour of 
mankind. 

A I 
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The Study of Crystals. 

(a) X-rays and Crystal Structure . By Sir W. H. 
Bragg and Prof. W. L. Bragg. Fourth edition, 
revised and enlarged. Pp. xi + 322 + 8 plates. 
(London : G. Bell and Sons, Ltd., 1924.) 2ir. net. 
(a) The Structure 0/ Crystals By Ralph W. G. Wyckoff. 
(American Chemical Society Monograph Series.) Pp. 
462. (New York . The Chemical Catalog Co., Inc., 
1924.) 6 dollars. 

(3) Chemische KrtstaUograpkie der Flussigkcitcn : Kurze 
Anleitung zur Syntkese und Untersuchung polymorpher 
und knstalhn’flussiger Substanzen. Von Prof. Dr. 
D. Vorlander.. Pp. 90 + 30 Tafeln. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1924.) 12 
marks. 

I T is only about twelve years ago since the study of 
the crystalline state was the most neglected of all 
the branches of physical chemistry, so much so that 
a student who was full of leammg about ions and 
about osmotic pressure would probably be unable to 
define a centre of symmetry or to describe the meaning 
of hemihedrism, unless he happened incidentally to 
have been also a student of mineralogy. The marvellous 
changes which have taken place in recent years have 
been due almost exclusively to the new methods of 
studying crystals by means of X-rays, which were 
discovered by Laue m 1912, and developed without 
delay by the Braggs. Some fifty-seven papers on the 
subject were already published in the year 1913, and 
it was only,the diversion of scientific energy to other 
ends during the War period that kept the output for 
several years below thirty papers per annum. Since 
then, as Dr. Wyckoffs bibliography shows, the output 
has increased to such an extent that on the average 
two new papers on the subject are now being issued 
every week. * 

(1) In the midst of all this activity it is only fitting 
that a fourth revised and enlarged edition of the book 
on u X-rays and Crystal Structure/* first issued in 
January 1915, should appear. It is remarkable that, 
in spite of the great developments that have taken 
place, this book still retains the charming simplicity 
of style which enables Sir William Bragg in his lectures 
to persuade even the simple and the unlearned that 
learning is both possible and pleasant, even when the 
subject to be learnt is the science of crystallography. 
The contents of the book are, however, changed almost 
beyond recognition, not merely by the indusion of 
new matter, but also by the introduction of new types 
of investigation, Foremost amongst these is the applica¬ 
tion of X-rays to the study of the structure of organic 
crystals, where the v method only indicates directly the 
spacing and orientation^ of # the molecules, leaving the 
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of stereodw&is^ with Grysy^gmp^ Ih 
difficult field bautiqh is obviously needed / but not 
that type of caution which leads to pessimism, or to 
a refusal to undertake experimental investigations on 
the ground that the methods available are wholly 
inadequate to the task. It is, however, in strict 
agreement with the facts of chemistry that Bragg 
regards the diamond as the prototype of all saturated 
carbon compounds of the “ aliphatic ” senes, and 
“ graphite ** as a prototype of the bewildering 
“ aromatic ” series, where a latent unsaturation lies 
concealed beneath a superficial appearance of satura¬ 
tion, like a bankrupt hiding his financial necessities 
from all but his most intimate friends. 

Having thus secured, by the X-ray analysis of 
diamond and of graphite, a direct foothold in carbon- 
chemistry, Sir William Bragg and his colleagues have 
attacked a series of problems of increasing difficulty; 
and if the results of their investigations have not the 
same adamantine certainty as in the case of the 
elements and their simplest compounds, they have 
been in the highest degree useful to chemists, stimulating 
them into activity of thought and investigation by 
means of new conceptions of ** chemistry in space/* 
and by the presentation of new problems. It is indeed 
refreshing to see elementary sulphur treated with the 
organic compounds and to realise that it has after all 
most of the characteristics of such compounds, and to 
see the familiar tetrahedral model of the carbon atom 
used, with a sound basis of experimental fact, to explain 
the arrangement of the silicon atoms in quartz. 
Chemists would be ungrateful if they failed* to 
welcome such intrusions from the most helpful and 
sympathetic amongst their physical colleagues. 

(a) Dr. WyckofiPs book, although addressed' to 
chemists, as one of a series of monographs prepared 
for their edification at the request of the American 
Chemical Society, is much inferior in its power of 
appeal, since no attempt is made to present the story 
in an easy or simplified form. Even On the $t*t page 
the reader is presented with a definition of a screw axis 
of symmetry, of whidh the familiar ic^tiofiat axis is 
treated as a special case, in direct' opposition to the 
humane method of teaching which consists in leading 
up from the known to the unknown; and already op 
the fifth page he flnds himself entering h thick Jot©$t 
of point groups, beginning with 0 Pdint group tCfLi) 
[Hemihedral class]/* No apofagy is needed 

for the statement tiust the hook would W reading 

or for the advice ^ a 
ciyitalkigiapby 
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off^ monograph. the boo k is , in fact) suitable 
&$ aguide to, a research worker taking up the study of 
the subject, and it will be welcomed by the more 
mature workers in this field on account of the complete 
bibliography which it contains; but it is quite unsuitable 
for the general reader, who would find it more profitable 
to allow the Braggs to explain to him the methods and 
results of the new processes of analysis. 

This does not mean that the book is of no value to 
the chemist; but rather that he must chew hard in 
order to extract small scraps of nourishment from this 
very strong meat. Thus it is interesting to be told 
that in the alums “ three of the oxygen atoms in the 
sulphate group are geometrically alike but different 
from the fourth, and that the water molecules fall into 
two groups of six each,” since this agrees with the 
distribution that one would picture m a double sulphate 
of a univalent and a tervalent metal. Still more 
fascinating is the statement that, in the ammonia 
alums, the only arrangement of the four hydrogen 
atoms which is consistent with the crystal symmetry 
is a linear one with a nitrogen atom in the centre of 
two pairs of hydrogens. Since this is chemically 
improbable (not to say impossible), it is suggested that 
4 * the ammonium group functions crystallographically 
as well as chemically as a single entity, and that its 
hydrogen atoms need not therefore occupy positions 
which conform to the demands of the crystal symmetry. 
This hypothesis probably cannot be directly tested 
either optically or with X-rays because it is unlikely 
that the hydrogen nuclei are centres of electron 
motions ** (p, 363) It is, however, noteworthy that, 
>in Morgan and Bragg’s analysis of the crystal structure 
of basic beryllium acetate, the univalent methyl groups 
are placed with their carbon-to-carbon bonds in the 
Jiite of the axes of two-fold symmetry, in spite of the 
iact that the three hydrogens of the methyl group 
demand instead an axis of threefold symmetry. It 
looks, therefore, as if, in the theory of crystal structure, 
hydrogen again occupies an unique position, and 
required to be treated differently from all other elements. 

Dr, Wyckoff devotes a chapter to “ Incomplete 
Crystalline and Non-crystalline Diffraction Pheno- 
. ^ena,” »the course of which he refers to the so-called 
“ t liquid crystals.” It is now cleat that these queer 
anisotropic liquids cannot be assigned to any known 
or theoretically passible class of crystals ; but since* 
th?y aho have been subjected to analysis by X-rayS, 
itjwill be entirely out of place to include in this 
4 a^brief notice of a monograph of ninety pages 

; ^3), whose name has been associated* 

nearly twenty years, with work on 1 
of this fascinating subject So 
*906-?, Vdjrjsosder showed the import- 


ance of a linear structure of the molecule for the 
development of anisotropy in the liquid state, and 
proved that in derivatives of benzene the substituents 
must be in the para position in order to produce this 
effect, which disappears in the case of the isomeric 
ortho and meta compounds. 

The present monograph, under the somewhat mis¬ 
leading title of “ Chemical Crystallography of Liquids,” 
proceeds along similar lines, the fundamental pro¬ 
position that anisotropy in liquids implies a linear 
molecular structure being applied as a test of the 
molecular form of a large variety of compounds. It 
is shown, for example, that where a normal propyl 
and a normal butyl derivative of p-azoxycinnamic acid 
have a range of stability in the anisotropic state of 112° 
and 103° respectively, the w-propyl and ira-amyl 
derivatives, with branched chains, have a range of 
only 35 0 and 42 0 respectively. It is, therefore, definite 
evidence of the zigzagging of a hydrocarbon chain 
that a single CH, group between two aromatic nuclei 
prevents the development of anisotropy in the liquid, 
whereas this phenomenon is developed strongly when 
there are two CH a groups, and appears again in a less 
striking degree when the number of Cll t groups is 
increased to four. Since the author claims to have 
laid down rules which have led to the preparation of 
2000 compounds of this type, he is obviously in a very 
good position to discuss the origin of the phenomenon. 
It is also desirable to direct attention to the exceptional 
skill which the author has shown in securing photo¬ 
graphic reproductions (unfortunately only in black 
and white) of his observations. This skill was already 
manifest in his earliest papers in the Zeitschrift fiir 
phystkalische Chemie , and he has certainly not lost it 
in the intervening years, since the monograph now 
under review includes a senes of sixty-one beautiful 
photomicrographs, which would by themselves fully 
justify the purchase of the book. 

T, M. Lowry. 


Sexuality and Hormones. 

Sexuality et hormones: les caracteres sexuels considhrhs 
comme phtnomencs de developpetnent et dans leurs 
rapports avec Vhormone sexueUe. Par Prof, Ch. 
Champy. Pp 376 + 7 planches. (Paris: Gaston 
Doin, 1924.) 30 francs. 

P ROF. CHAMPY is one of the most versatile 
and rapid of biological workers. Tissue-culture; 
amphibian metamorphosis; the mode of action of 
hormones; the theory of sex; growth;—he has 
touched on and illuminated all these fields within 
the last few years. In the present volume he presents 
a thesis, based on various aspects of this work, which l. 
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is of considerable importance. Perhaps the best way 
to show its importance will be to set down a series of 
the established facts on which it is based, letting them 
tell their own story, and then criticising some of the 
more theoretical part of Champy’s interpretation. 

As everybody knows, the majority of secondary 
sexual epigamic characters arise in development by 
the more rapid growth, at one period or other, of some 
rudiment common to both sexes This may take place 
once and for all. or regress and lecur seasonally Some 
years ago lizard very thoroughly analysed the in¬ 
fluence of the testis upon the growth of ,the fowl’s 
comb, and found that whereas the comb of the capon 
grew proportionately to the rest of the body, that 
of the bird possessing a testis grew disproportionately. 

The former type of growth he christened tsogonic , the 
latter heterogonu . After a certain period of heterogomc 
growth, however, equilibrium is attained, and growth 
becomes again isogenic, but at a new level 
In various lower forms ol life, however, heterogonic 
growth continues permanently This is true, for 
example, for the claws of male fiddler-crabs. Thus, 
the large male fiddler has, not only absolutely, but 
also relatively, larger claws than the small one Here, 
by the way, the morphologist meets with a stumbling- 
block The male fiddler-crab has no fixed form. Its 
form, in respect of the proportions of its parts, is only in relation to their nutritive condition. In brief, he 
a function of its absolute size introduces us to the following conception for 

Next point: in many insects, in spite of the fact organs like the glands in the male frog’s thumb-pad, 
that no moulting or growth occurs after the imago or the crest of male newts, there are two limiting 
stage is reached, a similar phenomenon is found ; factors involved—first, the testis-hormone ; secondly, 
the absolutely larger individuals possess relatively the nutritive condition of the animal. The hormone 
larger sexual characters Tins is true of the ordinary is necessary for the appearance of the organ, but is 

efficacious even in very small quantities (e.g when 
produced by small regenerated nodules of testes after 
attempted castration); anything above a small 
threshold-value exerts a constant influence. The 
actual effect produced when excess gonad-hormone 
is present, however, depends on the excess of nutriment 
present. Very fat frogs with a bare minimum of 
testes retain thumb-glands of maximal size, while 
unoperated but emaciated frogs show great reduction 
of the glands, which are sometimes not to be dis¬ 
tinguished from those of full castrates. In practice,, 
therefore, nutritive condition is the effective limiting 
factor. These considerations, as Champy justly points 
out, vitiate many of the castration experiments that 
have been carried out on amphibians. 

As regards general considerations, it remains to 
mention two points not touched on by Champy. One 
concerns the quantitative side of heterogonic growth. 
Champy gives here some suggestive figures, but far 
too few to establish any assured law of growth. The 
reviewer has recently taken the matter up in fiddler- 
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male stag-beetle, and to a remarkable degree of the 
Hercules and Goliath beetles Champy rightly con¬ 
cludes, like his predecessors, that the definitive visible 
effect is due to a continuous process of growth—the 
accumulation at a heterogonic rate of some substance 
responsible for the production of the particular organ. 

Secondary sexual characters, however, are not the 
only ones to show heterogonic growth. That is also 
found, for example, in the limbs of frog-tadpoles ; 
and here, further, the rate of growth is quantitatively 
related to the amount of thyroid hormone present. 

Then, as Lameere in France, and Geoffrey Smith 
in England, pointed out, the phenomenon extends 
beyond the limits of the single species Within a 
group such as the stag-beetles, the larger species on 
the whole have relatively larger sexual characters 
than the smaller. 

Here we clearly have a mechanistic explanation of 
much of orthogenctic evolution. Granted this 
particular mode of development for certain organs 
in a given group, then these organs will tend to become 


relatively larger in larger species, unless cotmrffer- 
measures are taken. If the course of phylogenetic 
evolution of the group happens to have run from small 
to large size, then the organs in question will show 
an apparently determinate evolution, although the 
only determinism will, as a matter of fact, be that 
involved in the single type of developmental machinery 
possessed by the whole group. This appears actually 
to have occurred among mammals with the horns of the 
Titanotheres and the antlers of the Cervidae, 

Champy also points out that the details of the 
heterogonic organ arc usually specific, varying from 
species to species; while, on the other hand, the type 
of growth is common to all members of the group. 
This would imply a fundamental growth mechanism, 
with different individual genes embroidering the 
resultant organ in various ways m various species. 
There is also the fact that highly adaptive sexual 
characters, such as certain copulatory organs, ovi¬ 
positors, etc, do not show heterogony, but are of 
fixed relative size This we take as an adaptation, 
in that size-variation would interfere with nicely 
specialised function 

Finally, the author gives the lesults of some interest¬ 
ing experiments he has made on the growth of season¬ 
ally recurrent secondary sex-characters in Amphibia 
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crjfe< f and finds that, if y®* weight of the male’s large 


chela, w » total weight of the crab, then logy=* 
log b + k log (w ~y) } where k > i. 1 This gives us a first 
firm step into the details of the process 

In the second place, there is the whole problem of 
what we may call mtnus-hderogony. In the cases which 
have so far been considered, we have pi us-hder agony — 
organs grow faster than the body as a whole But 
if the growth-rate of an organ were slower than that 
of the rest of the body, it would become relatively 
smaller as the animal becomes bigger. Very little 
attention has been paid to this problem There seems, 
however, little doubt that the degeneration ” of the 
male elements in the female accessory reproductive 
system, and vice versa, will be found to be not a 
phenomenon of true degeneration, but of depressed 
relative growth-rate It is usually not realised what 
an enormous difference in end-result is accomplished 
by a small but constant difference in relative growth- 
rate. In the fiddler-crabs above cited, the male 
chela grows about i£ times as fast as the rest of the 
body, and increases from 2 to 65 per rent of the 
weight of the rest of the body during growtli to a 
total weight of only 3J grams With a growth-rate 
of two-thirds the rest of the body, an organ would be 
negligibly small in a mammal weighing 100 grams at 
birth. The same is probably true of very many 
vestigial organs, which would account for their rudi¬ 
ments usually being relatively much larger in the 
embryo than in the adult. Putting it in another way, 
we may say that the biologically simplest way of 
altering the relative si/e of an organ in the adult seems 
to be by altering its relative growth-rate during develop¬ 
ment. The study of quantitative relations during 
development will thus develop into one of the key¬ 
stones of biology, throwing light both upon the mode 
of action of genetic factors and upon the appearance 
of adult characters It will stand in the same relation 
to morphology as does physical chemistry to ordinary 
inorganic chemistry. 

We may conclude by a few detailed criticisms. 
Prof. Champy has given us that irritating thing, a 
book without an index. That is a vice more prevalent 
m France than in Britain ; but custom does not make 
it any more excusable. He has unaccountably failed 
to make any reference to Geoffrey Smith, whose work, 
-published so long ago as 1905, was one of the earliest 
and most penetrating contributions to the subject of 
heterogonic growth. He states that he has been 
unable to find any case of heterogony in a female 
secondary sex-character—a statement later qualified 
in the postscript, where he mentions the elytra of the 
females of two genera of beetles. The type of growth 
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NO. 2879, VOL. 11 5 J 


9 

is, however, common in crabs, where it appears to be 
universal for the abdomen and abdominal appendages 
of the females. As regards another point, ther$ seems 
no reason for abandoning P6zard’s term heterogontc 
and substituting dishanmnic for this type of growth. 

The drawings are often rather sketchy, and some 
of the senes of insects not quite so convincing as one 
would wish , while the section on the respective roles 
of spermatogonic and interstitial tissues in producing 
the testicular hormone has no real connexion with 
the rest of the book 

However, there is no doubt that the book is extremely 
stimulating, and presents a large number of facts, many 
of them new, in a way which should excite interest 
and promote research m an almost untouched and 
very important field of biology Wc have no hesita¬ 
tion in recommending it to the notice of systematists, 
morphologists, and experimenters alike 

J. S. 11 . 

The Biology of Plants. 

The Biology of Flmvertng Plants By Dr Macgregor 
Skene (Biological Handbooks Series.) Ppxi + 523 
+ 8 plates (London * Sidgwirk and Jackson, Ltd., 
1924.) ifw net 

'“T^HE title of Dr Skene's book ran be interpreted 
A m various ways and, at its widest, would embrace 
the entire field of botany, this could only be dealt 
with in the most superficial manner in the compass of 
a single book Here, however, Dr. Skene has restricted 
himself to a consideration ot the relation ot the in¬ 
dividual to its environment in the sense usually con¬ 
noted by the term autecology, more particularly os 
regards those aspects which might be included under 
applied physiology In his treatment the author has 
succeeded in incorporating much of the physiological 
work of recent years, and m a very readable manner 
points to its bearing on the life of the plant in Nature. 
The exposition is m general clear, and if the author has 
at times failed to steer a middle course between the 
Scylla of technical expression and the Charybdis of 
obscurity, he has at least avoided the shoals of am¬ 
biguity and misconception. 

An elementary account of the soil and its function 
in relation to the supply of water and mineral salts 
is the occasion of reference to recent work on the 
hydrogen-ion concentration of the soil solution, the 
work of Weaver, Cannon, and others on root systems, 
and a much too brief reference to the soil organisms. 
The chapter on assimilation and transpiration rightly 
occupies a considerable section of the book. The 
present position of our knowledge respecting the 
function and regulatory action of the stomata is clearly 
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summarised. There con, indeed, be little doubt that 
the primary function of the stomata is not the regula¬ 
tion of the passage of water vapour but of the gaseous 
exchanges involved in respiration and assimilation, 
This is well shown by the fact that stomatal movement 
is chiefly determined by changes in illumination and 
by the observations of Lloyd that the maximum 
aperture of the stomata is maintained between 8 a.m, 
and 1 R.M., whereas the maximum period of transpira¬ 
tion begins two hours later and ends an hour earlier. 
The high osmotic pressure attained by the guard cells 
in bright light probably ensures their maximum 
efficiency at a time when the demand for carbon 
dioxide is greatest, but also involves the well-known 
fact that the stomata may remain open whilst the 
rate of transpiration is excessive and the leaf actually 
wilts. As automatic checks to transpiration the stomata 
may then fail just when most needed 

The account of assimilation deals with the conditions 
governing the process, particularly with the results of 
Blackman, Willstatter and Stoll, Lundegardh, Briggs, 
and so on. In this connexion one may perhaps demur 
to the acceptance of Lundegardh's interpretation that 
shade leaves are less efficient in respect of diffusion 
than sun leaves, since the results he obtained are more 
probably due to the more efficient use of radiant 
energy by the shade leaf than the sun leaf. Com¬ 
parisons on the basis of leaf area are manifestly mis¬ 
leading, but those in which equal weights of fresh leaf 
have been compared show that shade leaves are often 
much more efficient than sun leaves in low intensities 
of light and slightly so in bright light. These results, 
even allowing for the difference in respiration rates, 
are scarcely compatible with Lundegardh’s assumption 
of slower diffusion in the shade leaf. The mechanism 
is possibly connected with the higher proportion of 
green pigments which the chlorophyll of shade leaves 
contains and in many cases to a higher chlorophyll 
content, but other factors are probably involved of 
which we arc at present ignorant. 

The succeeding chapter treats of the special modevS 
of nutrition as exemplified m saprophytism, parasitism, 
and the various mycorhi/al relations. This is followed 
by an account of the mechanical requirements of 
plants as shown by their gross anatomical features 
and morphologiral modifications Reproduction and 
methods of dispersal, which form the subject of the 
next chapter, and development, which is the final 
section, scarcely receive adequate treatment. The 
work concludes with a bibliography of more than six 
hundred titles of papers cited in the text, and two 
indices which might more conveniently have been 
combined. 

In a work covering so large a field the treatment is 
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naturally uneven. The subject of galls, for example, is 
dismissed in half a page, whilst seed dispersal occupies 
barely ten pages of type, and the author is clearly 
more at home in the physiological than in the more 
morphological aspects of his subject. The pages are 
nevertheless full of interest, and it is certainly a book 
which students will find most helpful as indicating the 
trend of certain aspects of modem botanical thought. 

E. J. Salisbury. 


Our Bookshelf! 

The Romance of Plant Hunting . By Capt. F. Kingdon 

Ward Pp. xi + 275 + 8 plates (London : E, Arnold 

and Co., 1924,) 12s 6 d. net. 

Captain Kingdon Ward has written a book of con¬ 
siderable interest both to the lover of plants and also 
to the geographer and traveller, since he is able to 
show not only the interest which attaches to plant 
collecting, but also the many difficulties which the good 
plant collector must overcome in order to be successful. 
Botanists and keen gardeners are likely to be more 
interested in his book than the public at large since he 
naturally has to refer to so many plants by their Latin 
names. The general reader, however, is amply com¬ 
pensated by the fine set of pictures both of general 
scenes and particular plants with which the book is 
illustrated. 

The volume is the outcome of three separate journeys 
in China before the War and of three undertaken during 
3919, 1921-22, though the last is the one most drawn 
upon in the narrative. There is a good map at the end 
of the volume which enables the reader to follgw the 
author in his wanderings. Those who have received 
seeds collected by Capt. Kingdon Ward realise that 
he is a really good collector as his seeds have germinated 
with remarkable success and he also has the keen eye 
for plants of interest. Whether they may happen to 
be “ first class ” in the idea of the nurseryman or not, 
they are certainly of value to the botanist. 

Capt. Kingdon Ward tries to pretend he is not a 
botanist and in some ways perhaps he is not, but his 
early training at Cambridge, with which the writer had 
something to do, and his inherited tastes from his dis¬ 
tinguished father, have given him a love for flowers 
and a keen interest in the remarkable play on fbryn and 
structure to be met with in the vegetable kingdom* 
With the author's second chapter we are not wholly in 
accord and one would have wished that some things in 
it had been omitted, but this does not detract from the 
really interesting and, as he rightly terms it, the 
romantic side of plant collecting. 

The chapters when the author is on* the march must 
be read in full to be appreciated, and no review can 
cover the ground sufficiently to make the reading of 
the book unnecessary. There is much to be found in 
the pages beyond the mere hunting for special plants, 
and much of value is recorded as to the geology and 
geography of the regions visited. Capt. Kingdon Ward 
is a true naturalist and veiry little escapes bi$,keen eye. 
The book is Enlivened by interesting particulars abqut 
the various peoples wijn whom he c&tne in contact ; 
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Boris the humorous side of his travelling experiences 
forgotten, though no doubt at the time the humour 
WW not always evident. We feci sure that when the 
J good plants introduced by Capt. Fingdon Ward become 
better known, his name will rank high in the list of dis¬ 
tinguished plant collectors to whom British horti¬ 
culture owes so much. 

Light and Sound : a Text-book for Colleges and Technical 
Schools. By Prof. William S. Franklin and Prof. 
Barry MacNutt. Pp. vi + 310. (Lancaster, Pa.: 
Franklin and Charles; London : Constable and Co., 
Ltd., 1924) 5f. net 

Electricity and Magnetism : a Text-book for Colleges and 
Technical Schools By Prof. William S. Franklin 
and Prof. Barry MacNutt. Pp xvi + 294. (Lan¬ 
caster, Pa. : Franklin and Charles ; London : 
Constable and Co , Ltd., 1924*.) $$ net 

The two volumes under notice are revised versions of 
previous editions, and are said to be suitable “ for 
colleges and technical schools.’* As regards scope it is 
somewhat difficult to place them, for according to 
English standards it is curiously uneven. There are 
many excursions into topics of a more advanced 
character than is usual in books of this size (and price), 
but the treatment is mainly non-mathematical, and has 
a strong practical or engineering flavour Nevertheless, 
it is usually so lucid as to repay perusal by the average 
u pure science ” student. The sections dealing with 
lens imperfections and alternating current are particu¬ 
larly good. On the other hand, the methods given for 
simple lens calculations might be expected to drive 
even the engineering student, for whose benefit they 
have presumably been “ simplified/ 1 to graphical 
methods for safety. On the whole, however, if the 
general viewpoint is acceptable, there will be little to 
criticise in matters of detail, which are usually accurate 
and up-to-date. An exception, albeit a trifling one, is 
the statement that “ the most accurate wave-length 
measurements are made by means of the Michelson 
interferometer.” To the English reader the frequent 
occurrence of such units a$ M abohms,” “ stathenries,” 
and the like will at first be a little disquieting, but he 
may eventually find in their obvious convenience some 
compensation for their exotic appearance. 

Le Volvox - Par Charles Janet. Troisteme memoire : 
Ontagenise de la blastia volvodenne. Premiere partie. 
Pp. 179 +planches 5-21. {Macon: Protat fr£res, 
i 9 * 3 *) n.p. 

In this third memoir M. Janet approaches the problem 
of the ontogenesis of the Volvox blastea (coenobium). 
He confines himself to the methods of cell bipartition, 
but in later works he proposes to discuss variations in 
the process and special cases. The memoir is an able 
v attack on an exceedingly intricate and difficult problem 
and contains a wealth of minute detail. The author 
[ out the primitiveness of the Volvox 
and now, in his opinion, these blasteas are in large 
, measure representative of the primitive animal cell 
groups.' He then goes on to describe the apparatus 
by means of which he separates out the minute organ- 
huu% and having pointed out the fundamental units 
of we cell he considers the homologies between the 
biasteasbf plants and animals. Thereafter he examines 


the divisions of the cells of Janetosphcera aurea (Ehrbg.) 
Shaw, in greater detail. It can be well understood 
that in such an involved study a comprehensive scheme 
of terms is required ; these the author has supplied as 
well as formul® for expressing symbolically the type 
of generation and the mode of reproduction of the 
organism under study Assisted by 21 excellent 
plates containing many figures and diagrams, he 
traces the various divisions and shows that after 
bipartitions resulting in 1024 cells, the cells of J, aurea , 
having reached their minunum limits and used up all 
available reserves, cease to divide and enter into a new 
phase—the flagellate stage. Throughout, the work is 
one where questions regarding evolution in the plant 
world are always kept to the front, for the author's 
knowledge of plant and animal life permits him to 
make useful comparisons 

A Text-Book of Inorganic Chemistry. Edited by Dr. 
J. Newton Friend (Griffin’s Scientific Text-Books.) 
Vol. 2 : The Alkali-Metals and ikeir Congeners . 
By Dr. A. Jamieson Walker Pp xxvi + 379. 
20s. net. Vol. 7, Part 1 : Oxygen . By Dr. J. 

Newton Friend and Dr. Douglas F. Twiss Pp. xxvi 
+- 370. 185. net. (London : C Griffin and Co , Ltd,, 
1924) 

The two new sections of Dr. Friend’s Inorganic 
Chemistry ” deal with (1) hydrogen, the alkali metals, 
the ammonium-compounds, and the coinage-group of 
metals, and (2) oxygen, water, and hydrogen peroxide. 
The style of the book is now so well established, and 
so well known, that it is difficult to comment usefully 
on the Individual sections as they appear. The parts 
now issued appear to be very complete in the informa¬ 
tion supplied ; and the expansion of the section on 
oxygen to a volume of 350 pages has made it possible 
to include a much larger number of analytical data 
•than it is now fashionable to quote in a text-book, as 
well as to deal in unusual fulness with modern work on 
combustion By contrast, the volume on the metals 
of Group I. appears to be somewhat abbreviated, since 
the three metals of the coinage-group are disposed of 
in little more than 100 pages Illustrations are also 
used less freely, being limited to a few solubility 
diagrams, etc, and two line-drawings, thirteen in all. 
The section on oxygen, on the other hand, is illustrated 
with some fifty diagrams, and a full-page plate showing 
the photographs by Burgess and Wheeler of flames 
near the lower limit of inflammation of methane in 
air. The homologucs of oxygen (sulphur, selenium, and 
tellurium) are postponed to a later section of Vol VII., 
whilst the remaining elements of Group VI. will form 
a separate Part III. 

Venereal Disease : its Prevention, Symptoms and Treat¬ 
ment By Hugh Wansey Bayly. Second edition. 
Pp. xvii +176. (London : J. and A v Churchill, 1924.) 
7$, 6 d . net. 

Venereal disease, like all infectious maladies, is to be 
considered from two aspects, those of prevention and 
treatment. The importance of the former certainly 
has full recognition in Dr. Wansey Bayly's book, the 
preface of which is devoted mainly to a defence of the 
policy of the Society for the Prevention of Venereal 
Disease/ In the first section of the book the author 
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puts forward a scheme whereby he considers that 
syphilis could be almost entirely eliminated in a genera¬ 
tion. Briefly, it consists in compulsory notification to 
a special Medical Officer of Health, who visits the victim, 
ascertains from whom the disease was contracted, and 
traces that individual. Infected persons are given the 
choice between treatment at a hospital and attendance 
on a physician of their own selection. Heavy penalties 
are attached to the doctor who fails to notify, and to 
the individual who conveys disease to another before 
being certified free from infection Such a scheme 
might, however, defeat its own ends by driving the 
patient to abstain from treatment altogether or to 
obtain it secretly and illicitly at the hands of quacks 
The sections on symptoms and treatment, which 
comprise the greater part of the book, are clear, concise 
and fully up-to-date For the student and general 
practitioner who have not the time to devote to large 
text-books, there could not be a better guide. 

Abridged Scientific Publications from the Research 
Laboratory of the Eastman Kodak Company. Vol. 6, 
1922 Pp 238 + vii. (Rochester, NY • Eastman 
Kodak Co , 1923 ) n p 

Owing to the increasing number of communications 
from the Eastman Kodak Laboratory, it has been 
decided to issue a volume of abridgments every year. 
The present volume deals with the papers that were 
published in 1922, many of which were referred to in 
our columns when they first appeared These abridg¬ 
ments are not mere statements of the subjects dealt 
with, hut are the papers themselves, shortened some¬ 
what by the omission of some of the details that are 
not necessary to the understanding of the work done 
and its results Those specially interested will naturally 
consult the original publication for fuller particulars 
and especially lor more complete data. The 30 papers 
included in the volume are classified under the headings 
of physical and photographic optics , inorganic, organic, 
physical, and colloid chemistry ; photographic theory, 
and practical photography The character of the work 
done is now so well known that it is not necessary to 
enlarge upon it, except to say that several new instru¬ 
ments are described that have been constructed to 
enable investigations to be carried further than has 
hitherto been possible 

The Amphibia of the Indo-Australian Archipelago By 

Prof. Dr P N. vanKampen. Pp xu + 304 (Leyden: 

E. J Brill, Ltd . 1923.) n.p 

The Malay Archipelago, consisting as it does of a 
large number of islands separated m many cases from 
one another by very deep sea, has yielded many very 
interesting problems in the science of the geographical 
distribution of animals Nothing perhaps could afford 
more useful information in the attempt to solve these 
problems than % thorough knowledge of that essentially 
terrestrial and freshwater group, the Amphibia. 

Prof, van Kampen, of the University of Leyden, lias 
therefore rendered great service by preparing for the 
use of students a critical study of the 254 species that 
are known to occur in the Dutch archipelago together 
with New Guinea, the Bismarck archipelago and the 
Solomon Islands. The descriptions of the species are 
mainly technical in character, but so far arf possible 
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an account of the tadpoles and some notes on habit 
are included. There is a useful synopsis of characters 
at the head of each family and genus, and there are 
a few excellent illustrations. 

Ophthalmo - Optical Manual . By William Swame, 

Pp. v+152 (London. The Hatton Press, Ltd., 
n.d.) 55- net 

We welcome the appearance of this little volume, 
because there is a real need for a practical handbook 
on the main essentials of sight-testing. In this book 
the subject is treated in a scientific manner seldom 
adopted in text-books of this nature. The more 
recent developments of sight-testing are considered, 
of particular interest are the corrections required to 
flat trial-case lefraction values when tone and similar 
lenses arc to be used. This was first pointed out by 
the author and is as yet scarcely appreciated by the 
average optician The unit planes of such lenses are 
in quite different positions (relative to the eye) from 
those of the standard trial cast lens, and consequently 
the refraction values for such lenses have to be 
materially altered. In addition, a number of very 
useful tables have been included, and these, together 
with an exhaustive index, make it a valuable reference 
book. 

War ley Garden tn Spring and Summer. By Ellen 
Willmott Second edition Pp ih- 41 plates (Lon¬ 
don • Wheldon and Wesley, Ltd., 1924.) 10 s. 6 d net. 

This series of beautiful pictures ol a famous garden 
would have been of some general interest had they been 
accompanied by a plan of the Wariey Garden and some 
particulars about the plants that are in cultivation 
there As it is, they arc merely a collection of pictures, 
some of which are of no great merit Among the best 
are the Alpine primroses, Plate 5, and the Nankeen 
lilies, Plate 31, but had the actual names of the plants 
depicted been given, m these and other cases, the 
volume would have been of far greater value to those 
interested in gardens. 

It is to be regretted that a garden, which has so much 
charm and is owned by a lady who is so fitted to 
describe it, is merely illustrated in this series of pictures 
and all that is of real value is left unrecorded. 

Unscientific Essays ,, By Prof. Frederic Wood Jones. 
Pp. 208. (London: E. Arnold and Co., 1924.) 
6 s, net. 

A man is largely known to his friends by his hobbies, 
and dearly our author’s hobby is to sit and reflect, 
occasionally feeling himself stimulated to jot down 
what he feels or has seen. He has a broad experience 
of the wild, both on sea and land, almost unexplored 
coral reefs of Malay and deserts of Australia, He 
liked the natives with whom he came into contact, 
and frequently he has blended folk-lore into his themes, 
this being perhaps the most interesting feature of his 
book. He tells us the crab’s secret, and of course he 
caught a sea-serpent, his account of which we first 
saw repeated in the daily press with references to his 
official position as a professor of anatomy. As such, 
journalists apparently supposed him to have no 
lighter moments ; his essays are just the thing for oor 
ease. 
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f Effective Wave-lengths of 7-Rays. 

Owe Of the difficulties in explaining the results of 
experiments on 7-rays is our lack of knowledge of the 
variation of intensity with wave-length in the 
spectrum of the 7-rays. This has led to the use of 
'^effective wave-lengths (two, in general, being 
needed because scattering and absorption coefficients 
Vary with the wave-lengths in different manners), 
and values have been used, which, although incorrect, 
apparently help to explain the experimental results. 
For example, I have pointed out at two scientific 
meetings (American Physical Society, December 1922, 
and the British Association, Toronto, August 1924), 
that if we assume, as has been done by several 
physicists, that the effective wave-length of the 
7-rays is about 0 02 A.U., the secondary 0-rays 
produced in light elements by the hard 7-rays of 
, radium-C possess far too much energy to be recoil 
electrons (for the properties of which Bee a paper by 
Compton and Hubbard, Physical Review, a, p. 439, 
1924). Experimental evidence indicates that these 
0-rays are not photoelectrons. If they are recoil 
electrons, the effective wave-length of the 7-rays 
must be taken as about o 008 A.U, in order that we 
may account, on the quantum theory of scattering, 
for their observed energy. This result, which was 
first obtained by a comparison of the relative pene¬ 
trating powers of the secondary 0-rays and the 
0-rays ofradium-E, has led, among other things, to a 
consideration of the following questions. 

t. What proportion of the atoms of an element 
emitting one or more types of monochromatic 7-rays 
contributes, on disintegration, to such 7-rays ? 

2. 1$ a knowledge of the wave-lengths and relative 
intensities of the lines in the spectrum of 7-rays 
sufficient to enable us to determine effective wave¬ 
lengths and, with theoretical aid, to interpret the 
results of scattering and absorption experiments ? 

3. Is the energy of the secondary 0-rays which 
have been called recoil electrons greater than that 
given by the quantum theory of scattering ? 

4. Are the 7-rays of thorium-D always more pene¬ 
trating than those of radium-C, no matter what the 
thickness of the absorbing material used ? 

I am not prepared to answer questions 3 and 4 and 
cannot give a complete answer to the other two. The 
simplest case to examine is radium-D. In the course 
of his fundamental experiments on the lme spectra 
of v-rays, Ellis (Froc. Camb. Phil. Soc. 21, p. 121, 
2022) has shown that radium-D probably emits 
" hard M 7-rays of wave-length 0*264 A.U., part of 
these rays being absorbed in producing the L and M 
spectra of radium-D, the " soft ” rays, of average 
wave-length i<o6 A.U. By a comparison of the total 
ionisations they produce, I find that the energy of the 
soft rays J that of the hard rays, and as the energy 
of a hard ray »1 06/0 264 or 4 times that of a soft 
ray^if such expressions may be used), it follows that 
out of every twee hard rays emitted by the nuclei 
of xadium-D atoms, two are absorbed in the atoms in 
which they are produced* The internal atomic 
absorption coefficient of tht hard rays, assuming them 
to ptoduce the soft, rays id the way mentioned, is 
' tiherefiww orfiy as compand with an external coefficient 
'm abont 3 xxo^U Elliq and Skinner have directed 


attention to the very high values of these internal 
absorption coefficients. It may be worth while 
pointing out, in connexion with experiments on the 
scattering of X-rays, that such a high internal 
coefficient of absorption is not observed with 0-rays. 

The energy of the unabsorbed hard 7-rays has been 
found by ionisation measurements to be 1/150 that of 
the 0-rays of radium-E in equilibrium with the 
radium-D. Taking the average energy of such a 
0-ray to correspond to 467,000 volts, of"a hard 7-ray 
to 46,700 volts, a simple calculation shows that only 
one in every five radium-D atoms emits a 7-ray on dis¬ 
integration. Radium-D apparently does not emit 
“ white ” 7-rays or rays which give a continuous 
spectrum and so we have fairly complete knowledge 
about it, but this is not the case with most of the 
other elements emitting 7-rays. 

In a recent paper, Ellis (Proc. Camb. Phil Soc. 22, 
p. 369, 1924) publishes a table giving some of the 
lines in the spectrum of the hard 7-rays of radium-C, 
extending from 0 0453 A.U. to o 00557 A U What 
appears to be the most intense line has a wave-length 
o 00867 A.U , a value not very far from that given 
above. Such tables, however, even if we knew the 
relative intensities of the lines, do not enable us to 
find effective wave-lengths of 7-rays, unless we are 
certain that only a negligible proportion of the 
radiation is white. That a large part of the 7-radja- 
tion of thonum-D is white, 19 indicated by the follow¬ 
ing evidence, to which Ellis (Roy Soc Proc. A, 101, 
p. 1, 1922) has directed attention. The lowest 
wave-length found by him so far m the line spectrum 
of these rays is about o 014 A U , and yet they should 
have a lower average wave-length than the 7-rays of 
radium-C, as they are more penetrating (see question 
4 above), hence the probability of white radiation 
of very small average wave-length. In the case of 
radium-C there is riot sufficient evidence, so far as I 
am aware of it, to come to a definite conclusion about 
the presence or otherwise of white radiation. The 
following results have been arrived at. 

1. If the secondary 0-rays, produced m light 
elements by the hard 7-rays of radium-C, are recoil 
electrons, with energy given by the quantum theory 
of scattering (see question x above), the effective 
wave-length of the 7-rays must be much smaller than 
that usually accepted. Without going into details, 
I may state that one can prove from this result that 
no theory, as at present developed, can account for 
the properties of scattered 7-radiation. 

2. With certain reasonable assumptions, it has been 
found that the internal atomic absorption coefficient 
of the hard 7-rays of radium-D is 0*67 as compared 
with an external coefficient of about 3 x io‘ n , and 
that on disintegrating, one out of every five atoms 
of radium-D emits a 7-ray. 

3. The number of atoms of an element emitting 
one or more types of monochromatic 7-rays may be 
only a small fraction of the total number disintegrating 
and a large part of the 7-ray energy emitted may be 
due to white radiation. 

4. A knowledge of the wave-lengths and relative 
intensities of the lines in the spectrum of the 7-rays is 
not,, in itself, sufficient to enable one to determine 
effective wave-lengths, which can be used to interpret 
the results of experiments on 7-rays. 

I think it may fairly be said that it is very difficult 
to explain the results of experiments on 7-ravs of very 
small wave-length. Definite answers to questions 3 and 
4 would help very much. There is not space here to 
give fully my own opinions, which I must reserve 
fora communication elsewhere. J, A. Gray. 

Queen’s University, 

Kingston, Ont., December 6* 
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Specific and Latent Heats of Iron and Steel, 

In previous letters to Nature (April 19 and Septem¬ 
ber 2q) I gave the results of some expenments on the 
rate ol contraction of heated iron and steel wires, partly 
commercial steels, and partly of steels formed by 
heating nearly pure iron in graphite for periods lasting 
from one to five hours It was found that even the 
five hours' heating in graphite did not complete, or 
even nearly complete, tne conversion of iron into steel. 
A similar and more recent series of trials has now 
been carried out m which the grapliite was replaced 
by wood ^charcoal, from which it appears that the 
action of the latter is far more rapid than graphite, so 
much so, indeed, that a wire heated in charcoal for a 
single minute gives a cooling curve notably different 
from that of the pure iron 

Some of the results are shown in the accompanying 
diagram (Fig 1), where the curves refer to nearly 
pure iron (4 parts in 10,000 of carbon) and to the same 
iron after remaining in wood-charcoal at a cherry- 
red heat for two and a half, five, ten, and twenty 
minutes, one hour, three hours, and four hours 
respectively The greater part of the variation of 
form occurs m the first half-hour’s heating, and the 
difference between the three-hour and four-hour 
curves is comparatively small 

In all cases the cooling curves well above and well 
below the critical temperature (t e from melting point 
down to about 8oo° C and from 400° C down to 
ordinary temperatures) are identical, but the presence 
of carbon prolongs the time required for the metal to 
change from the high to the low temperature state 

While this change is proceeding, latent heat ts being 
evolved , and whether the wire rises m temperature 
and expands (showing what has been called " recales- 
cence ”) during this process depends on whether the 
rate of evolution of heat exceeds, or falls short of, the 
rate at which heat is being lost by radiation and 
convection. 

It has been shown, by experiments previously 
described in Nature, that the coefficient of thermal 
expansion for iron and steel undergoes nodiscontinuous 
change at any temperature to which the metal was 
subjected. Assuming for the present purpose that 
the coefficient is constant, it will be seen, since the loss 
of temperature in cooling is proportional to the excess 
of temperature above the surrounding space, and 
since also the time taken to cool through a given 
number of degrees is proportional to the specific heat, 
that therefore the area contained between the cooling 
curves and the axis { t e extension in terms of tune) is 
proportional to the total quantity of heat yielded in 
the cooling process 

Thus, from the results exhibited in Fig i, it appears 
that 

(1) The greater the carbon content of the metal, the 
longer is the time required to complete the change 
from the high to the low temperature state, and the 
lower is the temperature at which the conversion ends 

(2) The greater the carbon content, the less is the 
total heat necessary to raise the metal from ordinary 
temperature to anything above 400° C. 

(3) The effective specific heat changes continuously 
while the change of state is in progress, but the change 
is more and more rapid as the carbon content 
diminishes, becoming probably instantaneous, or 
nearly so, for pure iron 

(4) ’ The terminal specific heats (namely, from above 
850 b and below 400° C.) are very nearly m the ratio 
of one to three 

All the phenomena presented in the tempering of 
steel are connected with the change of state, and it 
seems likely that useful information might be derived 
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from records of the contraction which occurs in copltng 
if made under standard conditions, 

It is worth notice that in all the experiments I have 
made, a small permanent increase of length has 



Fig 1 —Curves showing the contraction ol iron and ateel wires after heating 
(by an electric current) in an atmosphere of nitrogen The iron was 
produced by the reaction between iron sesquioxide and aluminium 
Analysis showed that the metal contained about 4 parts of carbon in 
10,000 A small ingot of this iron was drawn into wire of o oa in. 
diameter, and lengths of this wire were heated to a cherry red in 
wood-charcoal for times specified below The ordinates of the curve* 
give the extension of the wires at the times indicated by tlie absciss*. 
Approximate temperatures are indicated 


Curve 


Time of beating 
in charcoal 


2 

3 

4 

5 
<> 
7 
R 


* 

3 

10 

20 

60 

180 

240 


minutes 


occurred at each successive heating when the iron 
was nearly pure, but that when the carbon content 
reaches a certain limit this change vanishes, and is 
replaced by a small permanent contraction when that 
limit is exceeded A Mallock 

9 Baring Crescent, Exeter, 

December 6. 


An Endo trophic Fungus In the Conifers. 

In a communication to Nature of December 13, 
Prof. F. J. Lewis directs attention to the discovery 
of intercellular mycelium in the shoot tissues of 
Ptcea canadensts and other conifers, and also in 
roots and shoots of Ledum palustre and Vacctntum 
Vrtis-idat, Referring to the two last-named species, 
Prof Lewis writes: ,r an examination of the root and 
stem of Ledum palustre and Vaccinium Vihs-tdaa 
from this district has been made, and an endotropic 
[Pendotrophic] fungus has been found similar to that 
described by Rayner (Annals of Botany, 1915) m 
European material." 

The fact that endotrophic mycorrhiza occurs in 
the roots of these plants has long been known and 
calls for no comment. A fulT account of the mycor- 
rhiza of V. coryrnbosum was given by Coville in tgi 1 
for American material. 

In the paper cited by Prof. Lewis, the present 
writer described the wide distribution of mycelium 
throughout the shoot tissues of Gailuna and recorded 
the fact of ovarial infection—implying a like distribu¬ 
tion of the fungus—in Ledum palustre and Vaccinium 
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A paper now in the press, recording the 
regular and Extensive digestion of mycelium in the 
mycorrhiza cells of Calluna, contributes additional 
details respecting the distribution of mycelium in the 
Shoot of long and supplies final experimental proof of 
the identity of the fungus (in the vegetative shoots as 
in the fruits) with that found in the (root) mycorrhiza. 

In view of the conclusions published by Stahl in 1900, 
the genus Vaccimum is of special interest. In a paper 
shortly to be published, au account will be given of 
experimental researches on Vaccimum spp extending 
over a number of years and evidence supplied that the 
relation between fungus and vascular plant is even 
more intimate in this genus than in Calluna. That 
roots of Vaccimum are infected by mycelium of 
the endophyte when growing in sterilised soil was 
overlooked by Stahl,—as more recently by Christoph 
m the case of Calluna,—-because the formation of 
typical mycorrhiza is partially inhibited in the roots 
of both these species when growing in a sterilised 
medium. Under these conditions, the demonstration 
of mycelium in the mycorrhiza cells demands a more 
careful technique than was bestowed upon it by 
either of these observers 

The interesting observations on conifers contri¬ 
buted by Prof Lewis confirm the view long held by 
the present writer, that the distinction between 
ectotrophic and endotrophic mycorrhizaa is one of 
degree of infection only Many of the so-called 
ectotrophic forms yield evidence of the presence of 
intercellular mycelium when a suitable technique is 
employed This view receives further confirmation 
from the recent extensive researches of Melin 
(*' Expenmentelle Untersuehungcn uber die Kon- 
etitution unci Okologie der Mykorrhizcn von Ptnus 
stive stns L und Ptcea Abies (L.) Karst,” Sonderabd 
aus myk Untersuch und Benchte, Bd. II., 1923, 
Stockholm). 

At the same time, it must be pointed out that the 
presence of mycelium throughout the shoot tissues 
does not in itself constitute a proof of identity 
with the mycorrhizal fungus of the same plant 
Experimental proof of such identity has been obtained 
for Calluna and Vaccimum, but it is perhaps rash to 
assume, by analogy, that the same is true for Ptcea 
canadensis and other conifers 

Prof. Lewis's allusion to f ‘ symbiosis ” raises the 
question of the exact significance to be attached to 
this term. In my opinion the term ” symbiosis ” 
can be correctly applied to the relationship between 
flowering plant and fungus in mycorrhiza plants if 
it is used as originally defined by de Bary. Its use 
when mutualism is implied is justified only if sup¬ 
ported by experimental evidence. Each case requires 
investigation on its merits, 

M C. Rayner. 


The Nature of Verse. 

The experimental results reported by Prof. Scripture 
in Nature of October n, p. 534, are of course to be 
accepted as accurate, but they do not lead inevitably 
to his conclusions. He is dealing only with ” the 
physical nature of verse/' with verse " as it comes 
from the speaker " and passes to the hearer. Of this 
he gives a faithful and valuable account; but it is 
wrong to draw conclusions as to the nature of verse 
from an inquiry into only one aspect of it. 

To express the rhythmical effect of verse Prof. 
Scripture uses a concept—that of the centroid'— 

, which deserves fuller recognition. He states that* 
j “ The. simplest English poetical line consists of a 
qumfity of speech-sound distributed so as to produce 
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an effect equivalent to that of a certain number of 
points of emphasis at definite intervals." Few will 
take exception to this, so far as it goes ; but he draws 
the conclusion that verse is " purely a matter of 
rhythm ; it has no metre. The usual scheme of 
prosody with feet, syllables, iambus, trochee* etc , 
is a fantastic fabric of fancy without the f&intost 
foundation m fact." 

,A certain amount of poetical work makes no claim 
to be metrical, but apart from this it is untrue, even 
on Prof. Scripture's evidence, that verse ” has no 
metre." If the centroids recur at definite intervals 
then they may be said to mark out measures, bars, or 
feet, the " point of emphasis " marking either the 
beginning or the end of the foot. There is no need 
for the feet to be conterminous with syllables, or to 
be cut off one from another as if the speech sound were 
not continuous, or to show any simple or indeed any 
fixed internal ratio between their parts Prof Scripture 
may object that this is not the usual scheme of 
prosody, with feet, syllables, etc,, that he is attacking. 
But we may believe in metre without supporting the 
orthodox prosody of mid-Victonan days. That 
scarcely needs slaying thrice, although modern 
metricians who no longer accept it find the old 
schemes and terminology convenient to use for rough 
and ready purposes 

A more important point is that Prof Scripture takes 
no account of the fact that the physical rhythm is the 
external manifestation of a psychological rhythm. 
One of his examples illustrates tkis. Whoever read the 
line from ” Hamlet " for him to record evidently felt 
” is ” to be more important than ” that," and the record 
accordingly shows the arrangement of centroids to be 

To be or not to be that is the question. 

But many, if not most, readers would place the pciht 
of emphasis on ” that "— 

« * 

To be or not to be that is the question 

the record showing a different arrangement of 
centroids 

The nature of the sound rhythm depends on the 
nature of the mental rhythm with which it corre¬ 
sponds (or perhaps we may find that they are 
mutually dependent) Consequently, experimental 
methods, however accurately carried out, can by 
themselves reach no finality " The first step in the 
study of verse,” says Prof Scripture, ” must be the 
purely physical one of registering and analysing the 
air-vi brat ions " But even if this is so, it is not all 
We have also to inquire why the vibrations come to 
be arranged in that particular way The problem 
of metre is not a merely phonetic problem, for the 
effect of verse depends not merely on some stimulation 
of the senses, but on something that is a matter for 
apprehension on a higher or more complex level than 
mere sensation, on the recognition of some sort of 
recurrence. Eghrton Smith. 

Knshnagar College, Bengal. 

November 17. 


The Origin of the Satellites of Mercury Lines. 

Interest m the complex structure of the important 
lines m the arc spectrum of mercury has been revived 
by the suggestion of Nagaoka, Sugiura, and Mishima 
(Nature, March 29, 1924) that the satellites are due 
to isotopes of mercury. The suggestion is based on 
the agreement of the wave-lengths calculated accord¬ 
ing to a hypothetical formula (similar to Kratzer’s 
formula for the spectrum of hydrogen chloride) with 
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the measured wave-lengths, On the other hand, 
Ruark, Mohler, and Chenault attribute the fine 
structure of the lines to " transitions between com¬ 
ponents of complex spectral levels'" (Nature, 
Oct 18, 1924) They are satisfied that in the gieat 
majority of cases it can be proved that fine structures 
are not due to isotopy. 

There are two conditions which must be satisfied 
by lines arising from isotopes (1) the intensities of 
the several isotope lines m the radiation from a thin 
layer must be in the ratio of the concentrations of the 
respective isotopes , (2) the radiation from the end 
of a long column should be distinguished by the 
equalisation of the brightness of corresponding lines 
when the column is sufficiently long for the lines to 
be " saturated ” We have directed attention to this 
point in a recent paper (Proc Roy Soc. 105, p 327, 
1924) 

The application of the first test is difficult, but the 
second is possible m some cases In the case of 
5401 A all the satellites approximately satisfy the 
second condition, with the exception of one, namely, 

— 024 A In the tong column radiation the satellite 

— 024 A is the brightest line of the group, and all 
the others are so nearly of equal brightness among 
themselves that the distinction, based on difference 
of intensity, between “ mam line " and " satellite " 
is lost. It appears to us that if the components of 
this group are to be attributed to the isotopes of 
mercury, the line — 024 A must be excluded from 
the list. It appears, however, from the note of 
Nagaoka and his co-workers that they include this 
line in the isotopic group of 11 satellites, which, 
together with the main line, make up the whole group 
of 12 constituting 5461 A 

In the case of the two yellow lines 3791 A and 
5769 A, these authors state that the observed wave¬ 
lengths of the satellites of 3791 A agree with the 
calculated wave-lengths, whereas there is no agree¬ 
ment m the case of 5769 A We, however, find that 
the side components of 5769 A can be reversed on a 
continuous background, and that in long column 
radiation they approach the main line in brightness, 
whereas in the case of 5790 A, wc have been able to 
reverse the main line only, and the ratio of emission 
to absorption is greater for the satellites than for the 
mam line Thus the components of 5769 A appear 
to satisfy the second condition we have mentioned 
above, while those of 5971 A do not 

K P MetcalI'JZ 
B Venkaiesachak 

Central College, Bangalore, 

University of Mysore, 

November 27 


Chemical Combination of Helium. 

The views of Franck on the existence of a meta- 
stable form of helium capable of forming chemical 
compounds have led me, at the suggestion of Sir 
Ernest Rutherford, to search for such compounds. 
The experiments earned out dunng the past year 
indicate the existence of helium compounds of a 
different type from the mercury helide desenbed by 
J- 1 . Manley in Naturf of December 13, p. 861. 

I have examined mixtures of helium with the 
vapours of mercury, iodine, sulphur, and phosphorus 
under the influence of electron bombardment and in 
the presence of surfaces cooled by liquid air I find 
the helium disappears almost completely at a rate 
much greater than that observed under the ordinary 
conditions in a discharge tube Solid substances, 
which I believe to be compounds of helium, were 
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condensed on the cold surface together with an excess 
of the other element used. 

Numerous experiments were carried out which 
showed that the * effect was not duo to mechanical 
occlusion or adsorption. In the absence of a cold 
surface, a slow and very slight disappearance occurred, 
and the helium could only be recovered by heating 
the apparatus to 300° C. Experiments showed that 
this absorption or mechanical occlusion of helium in 
condensed vapours was very slight. 

The substances obtained have a vapour pressure 
of the order of 0*005 mm. of mercury at -185° C. 
On allowing them to warm up, they decompose very 
suddenly at definite temperatures, and the original 
amount of helium is recovered. In the cases of 
mercury and iodine, this temperature is approxi¬ 
mately - 70° C and for sulphur and phospnorus 
-i25°C ’The only disappearance of helium above 
these temperatures was of the order to be expected 
from the experiments described in the preceding 
paragraph In appearance, the compounds of mercury 
and iodine are not like the pure elements, but at the 
temperature of decomposition the appearance changes 
to that of ordinary deposits In the case of phos¬ 
phorus, when the reaction is allowed to proceed, the 
deposit is yellow, but, if no reaction occurs, red phos¬ 
phorus is obtained as might be expected since the 
vapour passes over a hot filament 

Preliminary determinations of the velocity of 
reaction have been carried out, and further work on 
this point is m progress, as well as experiments which 
it is hoped will determine the composition of the 
products E H Boomer. 

Cavendish Laboratory, 

Cambridge, 

December 16. 


Double Rainbows. 

When the source of light is at a practically infinite 
distance, as m the case of the sun, the position of the 
bow is determined only by the positions of the source 
and of the obsciver’s eye When, therefore, a bow 
is seen double, there must be two effective sources. 
The phenomenon described by Mr, Deodbarm Nature 
of December 13, p. 860, cannot be explained as due 
to two parallel ram showers Moreover, his labora¬ 
tory experiment with a source of light near to the 
observer would be likely to mislead him, for the 
conditions brought about by the near approach of 
the source are greatly and strangely modified (see 
Nature, Vol. 105, May 27, 1920, p. 389). 

Two bows of the same radius but about two 
centres, one above the other, have been observed by 
the writer, the lower cast by the sun and the upper 
by the image of the sun reflected m a surface of 
water In the case described by Mr Deodhar the 
sun was low and rising, and if the upper bow were 
due to a reflected image the two bows would gradually 
separate and not approach one another as he observed 
them to do 

Mr, Deodhar does not state in his letter whether 
he looked round to observe the sun at the moment. 
Perhaps he would have seen a second source of light, 
such as a small patch of brilliantly illuminated cloud 
near to and approaching the sun Another explana¬ 
tion that may be suggested is the duplicating of the 
sun’s image by mirage or some other form of abnormal 
atmospheric refraction, The low altitude of the sun 
would favour this latter explanation, 

C. O, Bahtrum. 

32 Willoughby Road, Hampstead, 

December 15. 
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Historical Aspects of Malaria. 1 - 

By Dr Andrew Balfour, C.B , C.M.G 


Malaria as a Destroyer, 

D ESPITE all the knowledge gained by able and 
devoted men, despite the application of that 
knowledge in certain places, despite heavy expenditure, 
malaria remains one of the great killing and crippling 
diseases of the world. Let us consider some of the 
ancient records and see what they have to tell us 
First of all, however, it seems fitting, in the centenary 
year of Byron’s death, to recall the last lines from his 
"Destruction of Sennacherib” — 

And the might of the Gentile, unsmote by the sword, 
Hath melted like snow in the glance of the Lord 

It is of interest to note that Genovese, an Italian 
author who recently wrote an informative paper on 
** La malaria castrense ” - that is to say, malaria in 
camps and incidentally in armies—is inclined to 
attribute the destruction of the Assyrian host to 
malaria It is of course impossible to be certain, but 
Palestine, then as now, was an intensely malarious 
country, and it is conceivable that a severe outbreak 
of malaria decimated the Assyrian army. If so the 
poet unwittingly approached the truth when he wrote 

Foi the Angel of Death spread his wings on the blast— 

though, as only the female mosquito attacks man, 
her wings would have been nearer the mark The 
rapidity with which the destruction was accom¬ 
plished as recorded in the Book of Kings is against 
malaria, but we need not take too literally the single 
night in which it is said that a hundred fourscore and 
five thousand perished. 

Although it is impossible to speak with certainty, 
there is little doubt that ancient Egypt was heavily 
plagued by malaria. We know that it was a country 
full of great marshes, the remains of some of which 
persist to the present day, and the following passage 
from Deuteronomy has been cited as evidence of the 
existence of paludism “ The Lord shall smite thee 
with a consumption and with a fever and with an 
inflammation and mth an extreme burning and with 
the sword and with blasting and with mildew; and 
they shall pursue thee until thou perish ” 

It is not, however, until we turn to ancient Greece 
that we obtain anything like a true picture of malaria 
and its ravages. In “ Malaria and Greek History,” 
which Mr. W. H, S. Jones, of Cambridge, inspired by 
Sir Ronald Ross, wrote and published in 1909, it is 
claimed that malaria was the cause of Grecian de¬ 
cadence. Mr. Jones speaks of the malaria blight which 
fell upon many fertile districts of Greece about the 
fifth century b.c. He quotes the Wasps of Aristophanes 
to show that malaria, the “ nightmare ” disease as it 
' was called, had invaded Attica, and that fevers and 
agues throttled the sires and grandsires of the Athenian 
people. He cites the treatise of Hippocrates on Airs, 
Waters and Places as proof that the father of medicine 
was very familiar with the dire results of malaria 
cachexia, with that chronic malaria which even to-day 
is wellnigh as hard to cure as it is to endure. Those 
who drink the water of marshes, said Hippocrates, have 

, . 1 From a dbepum delivered mt the Royal Institution on Friday, May as- 
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large spleens, but thin faces and shoulders. Again, 
after referring to the lowenng of the birth-rate, owing 
to the physical condition of the women and the shorten¬ 
ing of the span of life, he describes m a famous passage 
the people who dwell m low meadowy and hot districts, 
where the winds and waters are warm, as neither tall 
nor well-built, but short, fleshy, dark-haired, dark- 
coloured and bilious They are neither courageous, 
nor of great powers of endurance. The stoutness to 
which reference is made is doubtless perplexing, for the 
malarial cachectic is usually emaciated, but it may 
imply that the sufferers were oedematous or m an un¬ 
wholesome condition There can be no doubt that m 
400 b c, large tracts of Greece were in a miserable state 
owing to malaria, while 200 years later the assertions 
of Polybius as regards the rapid depopulation of the 
country owmg partly to emigration, partly to a heavy 
mortality, point, in some measure, to its malign influence. 

In the olden days marshes surrounded Athens The 
Stadium was a swamp, and armies fighting round the 
capital suffered enormous losses It is recorded by 
Polyaenus that Clearehus the tyrant, with the view of 
getting rid of a number of riotous and disaffected 
citizens, conscripted them to invest a town u in the 
dog days 1that is to say, in the summer —and made 
them encamp in a marshy plain “ ill-ventilated and 
full of marshy pools,” while he and his mercenaries 
occupied the surrounding hills The effect was rapid 
and terrible, for the wretched men were wiped out by 
malaria It is true that Dr Cardamatis, of Athens, 
a well-known malanologist, does not agree with the 
conclusion reached by Mr Jones, for he thinks the 
English author lias overlooked the remarkable reclama¬ 
tion works carried out by the amient Greeks, notably 
by the Minyans on Lake Kopais He attributes the 
decay of the nation to other causes than malaria, but, 
be that as it may, the destructive agency of the 
mosquito-borne disease is well exemplified in ancient 
Greece, where towns were actually given names signify¬ 
ing “ heavy sickness ” Some of these names, such as 
Kounoupia, Konopina, and Kounopitsa, exist to-day. 

There are some who would attribute the decline and 
fall of Rome to the evil influence of malaria, and 
certainly in olden days the environs of the imperial 
city were described by classic authors, such as Cicero 
and Livy, as “ Pestilentia ” Tacitus states that Gallic 
and Germanic troops suffered severely by camping in 
the insalubrious neighbourhood of the Vatican, where 
the lands were covered with stagnant water and the 
air was unwholesome. Even at the present day a 
suburb of Rome is called “ The Vale of Hell,” and 
three-quarters of its inhabitants are saturated with 
malaria. 

Genovese, already quoted, refers again and again to 
the havoc wrought by malaria amongst armed hosts. 
Many large Carthaginian armies faded “ like mists 
before the wind " because of it, and the losses amongst 
the Roman armies in the wars against Hannibal must 
have been incalculable. 

It is Banister the American, however, who brings 
things nearer home, for he declares that Brennus would 
undoubtedly have taken the Capitol at Rome had he 
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net, in a.d. ao8, iost in “ Caledonia stem and wild ” 
50,000 out of 8o,ooo men from malaria. 

So much for Europe long ago. A single example 
may be culled from the tropics, from the fate which 
overtook the people who built the lost cities of Ceylon, 
those wonderful ruins in its north central areas. Lucius 
Nicholl, of Colombo, believes, with some reason, that 
their ruin was occasioned by malaria, He points out 
that the ancient cities really owed their exes ten ce to the 
field labourers, who, by constructing tanks and by rice 
cultivation, made the country prosperous and self- 
supporting. It is reasonable to assume that the stress 
of devitalising diseases would fall upon them, and as 
the climate and the rainfall have not altered, there is 
every probability that malaria was imported from India 
with dire results 

However interesting and suggestive these records and 
experiences from anuent times may be, they scarcely 
appeal so forcibly as those from later periods Take 
the extermination in the Roman Campagna in 1167 of 
the finest army ever commanded by Frederick Bar- 
barousa. So rapid and awful was the destruction that 
the writers of the time have represented the disease as 
a “ blark cloud which covered all the valley near the 
Monte Mario, where the army was situated, and 
poisoned the air.” A heuvy ram had fallen in August 
and converted the place into a boundless swamp ; then 
followed an enervating spell of hot weather, and an 
irresistible invasion of the wretched troops by fever. 
“ Obscure soldiers, nobles and illustrious prelates laid 
down their lives there/’ says Genovese. The flower of 
a nation was exterminated, while in the same outbreak 
Rome lost some 20,000 inhabitants. Throughout the 
Middle Ages there were many deadly epidemics of the 
disease, like that of 3557-58 m England. 

Let us fare to the tropics once again, and see how 
malaria wrecked high hopes and a well-found expedition 
when the ill-fated Scottish Danen scheme came to 
nought The settlers landed on a pestiferous spot of 
land in 1698 and speedily came to grief, mamly, if not 
wholly, by reason of disease There can he little doubt 
that malaria was the chief malady which overcame 
them, though yellow fever may possibly have been 
operative At any rate, the “ Memoirs ” of the Rev 
Francis Borland, win was one of the chaplains to the 
second portion of the expedition, leave one in no doubt 
that mosquito-bome fevers wrecked the enterprise. 
Two hundred years later a similar want of skill, due 
chiefly to lack of knowledge, occasioned, not far from 
Darien, a similar melancholy tragedy when the French 
failed in their great endeavour at Panama. It must be 
remembered that, though yellow fever proved their 
mam adversary, malaria wrought much havoc m their 
ranks. It was left to the Americans, the heirs to 
learning gained partly by others, partly by themselves, 
to triumph over malign local conditions. 

I have spoken of camps and armies, but navies have 
also felt the weight of malaria ; the British Navy has 
suffered from it time and again. Perhaps the most 
dolorous account of its ravages is to be found in the 
records of the forgotten Batavian endemic, as it was 
called, which occurred m June 1800, when we were 
fighting the Dutch in Java. The ships concerned were 
the Centunon and the Daedalus —historic names. Sea¬ 
men, marines, and soldiers alike suffered. The place of 
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tragedy was the small island of Ed&m> sine sides p0- 
shore from the low swampy grounds of Batavia, and 
the remarks of Shields, the naval surgeon who is the 
chronicler of the disaster, are highly suggestive. He 
speaks first of Onrust, a small island only three miles 
from the main, well cleared of trees, underwood and 
jungle, nearly flat and free from swamps and marshes* 
Speaking of the sick brought here from the ships 
blockading Batavia, he says : 

“ From the foetid exhalations, which were conveyed 
by the land winds from the neighbourhood of Batavia, 
the sick were easily secured, by closing certain aper¬ 
tures In their apartments, till the sun dispersed the 
vapours in the morning; after which there did not 
appear to be any danger from the miasmata dis¬ 
engaged during the day Edam, on the other hand, 
though farther out of the reach of Batavian exhala¬ 
tions, is covered with trees, Jong grass and jungle, 
having a part of the island itself in a stagnant, marshy 
state. The buildings here were indifferent, and only 
one long ward could be found for the sick and con¬ 
valescents , in consequence of which the latter class 
of patients experienced all those dire effects produced 
by the depressing passions, forever nurtured by the 
melancholy scenes of death, which this fatal spot too 
constantly presented to their view 1 Thus, in running 
from a doubtful danger, they precipitated themselves 
on certain destruction. In leaving^Onrust (a cleared 
space) to avoid the effluvium of Iiatavia, weakened 
and diluted by a three miles passage from its source, 
they settled on the jungly and marshy island of Edam, 
where pestilent miasmata, in a concentrated form, 
issued from every foot of ground around them 1 The 
fatal effects which followed were predicted by an 
intelligent surgeon on the spot, but his suggestions 
were disregarded or overruled, distance from the main 
being held paramount to all other considerations/* 

I might trace the deadliness of malaria from the 
Walcheren expedition, which it ruined, to the Crimea T 
where it played havoc, and on to Macedonia where it, 
more than any other single factor, rendered the Allied 
Forces in the War comparatively impotent I might tell, 
you of great epidemics in India, of its strangling hold on 
the West Coast of Africa, of how the Indians in Mexico 
suffer and die from it; of the appalling conditions at 
present existing in Southern Russia; but I prefer to 
take one great classical example of its powers for evil 
within recent times—its invasion of Mauritius, It is 
unnecessary to consider the rights or wrongs of the 
story generally believed—to wit, that in the late ’sixties 
of last century, African malaria-carrying mosquitoes 
were introduced from a sailing ship, multiplied exceed¬ 
ingly, found infected blood already present in the bodies 
of Indians from India or Creoles from Africa, and 
commenced spreading the parasite, and incidentally 
the disease. I would rather giv$ one or two passages 
from a book on Mauritius by Nicholas Pike, who was 
American Consul at Port Louis in 1867-1868, and was 
an eye-witness of the scenes. 

" Those who inhabited Port Louis/ 1 he says, ** 

41 dunng the terrible mortality in 1867 and $868 \yill 
never forget the sad spectacles the city presented 
daily. Fever 1 Fever I Was the only word on every 
lip— the only thought in every heart Mourning and 
desolation everywhere. Scarcely a person visible 
that did not wear the garb of woe. Song and laughter 
had ceased. ' 

" Port Louis was once remarkable for the nuinher- ^ 
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of piartos heard in every street in an evening, from 
the Erard’s grand and semi-grand to the humblest 
cottage instrument. 

f " At this time it was literally ' Tlie daughters of 
musk were brought low and the voice of mourning 
was heard in the streets.' Funeral trams were met 
at every comer. Relays of men were kept busy night 
and day digging the graves." 

I have seen these graves, mute witnesses to the 
severity of the outbreak, to the dire results of ignorance. 
For months an average of 200 people died per day in 
Port Louis, and scenes such as Pike describes were 
common. 

Think of what all this means, and what the discovery 
of the malaria parasite, and of the method of infection 
by the mosquito, has meant, and how much more it 
would mean if only men and governments would act 
energetically and enthusiastically upon the knowledge 
gained. When Mauritius passed through its furnace 
of affliction, and 31,920 persons perished, Laveran was 
a student at Strasbourg and Ross a schoolboy at Rydc 

We have dealt with malaria as a destroyer en masse , 
but before looking at the reverse side of the medal and 
noting how it has benefited mankind, let us see what 
it has done in the way of removing notable persons in 
the historical sense, some of whom at least were valuable 
assets either to the communities they served or to the 
world at large. Naturally enough it is difficult to obtain 
trustworthy records from the far past In those days 
the word fever covered, if not a multitude of sms, a 
great variety of febrile disorders, and it is only in a few 
cases that definite clinical evidence is forthcoming 
which enables us to say that so-and-so undoubtedly 
perished from malaria. Even in comparatively recent 
times accurate diagnosis was difficult, for malaria is a 
very protean disease, and cannot be definitely predi¬ 
cated without the use of the microscope Hence my 
examples are scanty and some are doubtful. 

Alexander the Great conquered the world, but there 
is some reason to believe that malaria conquered him, 
'fiided by his excesses and his disregard of precautions. 
Vasco da Gama voyaged half round the globe, but he 
voyaged to another, and it is to be hoped a better, land 
at the bidding of the malarial plasmodium—at least 
so it has been said. Anyhow he died of fever at Cochin, 
and his fatal illness was probably malarial in origin. 
“The wisest fool in Christendom” was undoubtedly 
kilted by malaria. He died of ague at Theobalds. One 
of his predecessor's stoutest, but not too reputable 
servants, the bold Sir John Hawkins, had his end 
hastened by, if indeed it was not actually due to, the 
same disorder. Oliver Cromwell also, who died of ague 
at Whitehall, yielded his life to the insidious attack ot 
the malarial parasite. Whether Byron was a victim 
of the disease when he died in his beloved Greece is a 
moot point. Sir Ronald Ross is inclined to think 
malaria was not guilty in this instance. 

. Careful research might add other names to this brief 
list. One would expect that of the great explorers in 
the tropics some were wiped out by malaria, but I have 
not t>$en able to find indubitable evidence in the case 
of the greatest of them. 

Malaria as a Benefactor. 

} <t Until very recently it would not have been possible 
4 o ad^uce evidence showing any direct benefit to man 
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from tile disease malaria, but a surprising development 
took place a few years ago when Prof. Wagner-Jauregg, 
of Vienna, began to treat cases of general paralysis of 
the insane—the dreaded G P ,1 —by introducing Into 
the blood of patients the organism causing malaria, 
thereby producing in these patients attacks of malarial 
fever He had noticed, as had others, the beneficial 
effects of febrile attacks in cases of general paralysis, 
and conceived the idea of inducing high temperature 
repeated at short intervals It occurred to him that 
this is what the malaria parasite accomplishes in its 
victims, and that it might be used as a curative agent. 
Although patients were treated on these lines so early 
as 1917, nothing was published on the subject until 
1920, but the remarkable results obtained in certain 
instances, and the fact that, in most cases, distinct 
benefit resulted, led to extensive trials of the new 
treatment on the Continent, and later to its employ¬ 
ment in Great Britain. 

Ere now one malady has been used to combat 
another, but never before has a serious disease been 
utilised in therapeutics which, once its good work is 
accomplished, can be effectively and speedily controlled. 
This is possible in the ease of malaria, thanks to quinine, 
which, so far as its introduction into Jiurope is con¬ 
cerned, we owe to a woman, the Countess of Chinchon. 
We arc able also to select one of the three forms of 
malaria which is the least dangerous, but naturally 
care must be taken that this use of the malaria parasite 
as a drug does not result in its dissemination by 
mosquitoes from those treated by it In Great Britain 
there is little danger of such an accident, but in Germany 
serious attention has been directed to it. 

The method, promising though it lie, is still m its 
infancy It is possible that it may be applicable to 
other diseases of the central nervous system, at least 
those due like G.P I to a specific spirochtete, but 
great care must be exercised, and this new therapy 
should he in the hands of experts familiar with the 
malarial plasmodium, and able also to gauge it» effects. 
Those effects, it may be said, arc not exercised on the 
other parasite, the spirochaete, nor does the high 
temperature affect this invader The action appears 
to be on the damaged tissues of the brain itself; but 
the precise mechanism is still obscure. If, however, 
malaria proves itself able to cope with locomotor ataxia, 
with disseminated sclerosis, and with paralysis agitans, 
then indeed it will be hailed as a benefactor, and be 
considered as having in some small degree tnade amends 
for its past atrocities. 

Indirectly malaria has undoubtedly aided the human 
race. Mr. Jones ingeniously argues that it was 
responsible for the increased respect shown for women 
in the later days of ancient Greece, and cites the New 
Comedy (320-250 b.c.) as proof thereof. He considers 
that the value of women as nurses was made apparent by 
it, and that, as the wife was usually the nurse, endemic 
malaria vastly increased her duties and importance 

The chief indirect beneficial action of malaria is to 
be found, however, in the way it has stimulated men to 
thought and action. From the earliest days mankind 
was forced to exercise ingenuity m protecting them¬ 
selves from fever. Egyptian and Cretan fishermen 
slept under fishing-nets folded again and again until 
their meshes were small. They believed they were 
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excluding miasmata, but they were really keeping 
mosquitoes at bay. Yet so little is history regarded, 
perhaps because Herodotus wrote of this habit of 
Egyptian fishermen as a mere curiosity, that we find 
Prof. Traill in 1837 stating that the proposal to defend 
the body against marsh miasma by the interposition 
of gauze nets was first made by Rigaud de l’lsk in 
1817, and recording that Brocchi had taken up the 
same idea, and averred that he had successfully 
employed it against malaria 

Malaria inriined men from very early days to 
attribute the infection of fevers to mosquitoes or other 
biting insects Susiuta, an Indian physician who 
probably flourished in the fifth century b c., taught 
this truth, and there is a picture of him expounding 
it to an Eastern potentate 

Varro and Columella at the time of the Christian era 
associated mosquitoes with insects bred in marshes ; 
but perhaps the most remarkable announcement was 
that of Lancisi, who, in 1717, stated that marshes were 
the cause of the fever owing to the transformation of 
minute worms into " stridulous culiees/’ and that the 
poisoned animals kill, not by the wounds which they 
inflict, but by infusing a poisoned liquid through the 
wounds The Abbe de Fortis, writing of his “ Voyage 
in Dalmatia ” in 1774, refers to his meeting with an 
ecclesiastic who suspected that fevers were due to 
insects, the infection being derived from corpses or 
poisonous plants, and who thought that miasmas might 
be conveyed in this manner The conjecture, says the 
Abbd, is at least ingenious 

So it went on with such protagonists as Nott the 
American, Beauperthuy the famous French Creole, 
Finlay of Havana, and King, the soundest of them all, 
reasoning and arguing in favour of the hypothesis and 
none paving much attention to them Yet malaria 
had t?ught benighted barbarians the lesson and they 
had accepted it Richard Burton in his “ First Foot¬ 
steps in Hast Africa/’ published m 1856, states that 
the people of Zayla m Somaliland believed that 
mosquito bites occasion deadly fevers, and says that 
the superstition (save the mark I) probably arose from 
the fact that mosquitoes and fevers became formidable 
about the same time 

But malaria led 'dso to closer and more scientific 
reasoning The ancestors of the malaria parasite were 
probably toccidia, tiny protozoa inhabiting the cells 
lining the wall of the intestine Some of these, natur¬ 
ally enough perhaps, got a little discontented with 
their surroundings, changed their habit of life, and 
eventually found a more congenial habitat in the red 
blood corpuscles Now Richard Pfeiffer, a trained 
observer, had been studying the coccidia of rabbits in 
1889-90, He noticed that these parasites not only 
multiplied within their host, the rabbit, but, m a special 
resistant form, provided for their transference to 
another rabbit once they had got outside the body of 
their original host He recognised that the multiplica¬ 
tion of the coccidia in the epithelial cells of rabbits and 
that of the malaria parasite in the red blood cells of 
man was a very similar destructive process, and thought 
that possibly the malaria parasite, like the coccidium, 
might have two cycles of development. If so it would 
have to get outside man’s body. Provided it did not 
produce any resistant form to enable it to withstand 
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the dangers it would encounter m the wide, wide world, 
say in soil or water (and such a form was unknown), he 
considered that it might make use of some insect in 
which, sheltered and comfortable, it could undergo the 
second, or as it is called exogenous, cycle of its develop¬ 
ment. It could then, as Koch had suggested to him, 
get back to man through the bite of some blood-suckuig 
insect 

This, as events have shown, was a prophetic utter¬ 
ance, but it was linked up with the earlier work of the 
great Sir Patrick Manson, who, long before, working 
in Amoy, far from books and skilled help, had proved 
that a mosquito served as the intermediate host of a 
human blood parasite, that tiny filarial worm, to the 
presence of which in the human body the disease 
elephantiasis is attributable Ho showed that the 
mosquito was a necessary link for the fulfilment of the 
life-cycle of the bloodworm This was a new con¬ 
ception in pathology of which both Koch and Pfeiffer 
were aware. Still this does not detract from the merit 
of Pfeiffer’s carefully reasoned hypothesis. Neither 
lie nor Koch, however, followed up the matter The 
solution of the problem was left to Ross, who, at 
Manson’s instigation, took up the work m India, and 
after manifold trials and tribulations emerged victorious 
Certain Italian observers also contnbutcd notably to 
our knowledge, and Ross himself, not content with mere 
scientific work, at once turned it to practical account. 

Malana, then, benefited man by stimulating him to 
undertake work for its own destruction, surely rather 
an altruistic action, and not unlike that of the medical 
profession itself. This stimulation has had other and 
far-reaching results, for, more or less as a direct out¬ 
come of the discoveries regarding malaria transmission 
and prevention, attention was directed to all kinds of 
protozoal and allied diseases. The American work on 
yellow fever was, in fact, the sequel to the researches 
of Ross, and an immense stimulus was given to the 
scientific study of tropical medicine and hygiene. One 
of the latest developments has been the application of. 
electricity for the purpose of destroying mosquito larvae 
and pupae. Montellano, of Argentina, introduced the 
method of electrocution which is now being given an 
extensive trial. 

Not only did malaria excite inquiry and interest, but 
education of the public was also found needful, and pro¬ 
paganda were launched broadcast. Man’s ingenuity was 
stimulated afresh, for it was by no means easy to explain 
to lay audiences the intricate life-history of the malaria 
parasite; and further, Ills enthusiasm was aroused in an 
endeavour to present the problems of preventive work 
in an attractive and effective manner. Here it is that 
the Americans have forged ahead. Malaria is a very 
serious problem throughout the Southern United States, 
and indeed has been the reason why some of them have, 
until lately, been backward and depressed. The 
Americans are a practical people, and moreover are 
easily fired by that idealism which, if well regulated, 
so often spells success. Hence they have spared neither 
time nor money in combating malaria and bringing 
before the public by cinematographic films and other 
educational means the mysteries of the life-cycle of 
one of man’s greatest foes, the measures taken to defeat 
it, and the results of a campaign well and truly 
waged. 
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Fuel Oil Resources of the Future. 

By H. B. Milner. 


P UBLIC attention has once again been directed to 
the vital question of the world's resources of 
petroleum, in a paper read before the Institution of 
Petroleum Technologists by Prof. A. W. Nash and 
Mr. II. G. Shatwell on December 2, and further by a 
column having reference to that communication in 
the Times of December 3. The object of the paper 
is to allay uneasiness existing in the minds of many 
with regard to the adequacy of future oil resources 
The argument requires that before justifiable fears 
are entertained we must be satisfied that all free 
petroleum in the earth has been located, that the 
problem of the origin of petroleum has been solved, and 
that “oilfields can be discovered and not simply located 
as a result of surface workings by local inhabitants." 
Alternative to natural mineral oil are “ the abundant 
stores of bituminous material from which oil can be 
obtained by destructive distillation," these being oil 
shales, cannel coals, torbanites, lignites, peat, and coal. 

With regard to the first point, it is maintained that 
outside America the search for oil has not been carried 
on diligently, and the implication is that, following 
precedent in the history of the American oil industry, 
more fields should be developed in other countries 
Then, the problem of the origin of petroleum not having 
been solved to general satisfaction, it is argued that it 
is impossible to state definitely that oil is not in process 
of formation at the present time. The third point is 
obscure both in definition and in amplification, though 
it is implied that improved technique is necessary in 
the initial stages of oil exploration The arguments 
in favour of the development of alternative fuel 
resources are not new, though great stress is laid on 
the commercial possibilities of ‘ * berginisation " of coal 
and oil as a promising method of obtaining a substitute 
for natural petroleum. 

It is difficult, despite the good case made out by 
the authors for peace of mind in connexion with future 
oil supply, to share fully their optimism, because while 
some agreement may be accorded with the facts they 
adduce in support of their opinions, their interpretation 
of the position and the conclusions they reach, since 
they are based on no new data, are open to question 
as much from economic as from technical points of view. 

Misapprehension concerning the future of oil-fuel 
supplies was first of all felt and voiced, not by an 
irresponsible section of the community, but by experts 
both in the United States and in Europe, who realised 
the true drift of events. Far-sighted people, from an ex¬ 
amination of the position from every angle—national, 
technical, economic—gradually came to see that if pro¬ 
duction did not keep pace With an ever-growing consump¬ 
tion, a most serious position would arise, probably withm 
the course of two decades or so. Uneasiness spread, 
therefore, despite insistent press contradictions, insti¬ 
gated by interested persons, who did not hesitate to 
write up glowing accounts of a contemporary ‘ * oil age," 
and to quote misleading statistics to prove their 
optimistic contentions. Thus the industry and the 
pdbHc were entitled to an unbiassed knowledge of the 
facts, and also to considered and authoritative judg¬ 
ment on the position, either as a clear warning to be 
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prepared for the worst, or as a vindication of the light¬ 
hearted optimism expressed m some quarters. The 
authors have therefore done well in bringing the mattei 
once more to the front, even though we cannot agree 
with the reasons they consider sufficient to disarm fear 
for the future. 

First, it is, we agree, reasonable to believe that alt 
available petroleum has not yet been located ; it would 
indeed be a poor outlook if this were so. But it is a 
question of magnitude of resources to be tapped, not 
merely the discovery of several comparatively small 
oil-pools. We have to ask ourselves whether, from 
broad geological knowledge of the world, there exist 
accessible regions outside the United States, where 
geological conditions arc likely to favour the preserva¬ 
tion of oil deposits on the vast scale which has made 
the industry in that country, and latterly in the world, 
what it is ? Can we point to a second Pennsylvanian, 
Mid-Contment, or Californian region anywhere with 
any degree of scientific possibility P It is difficult to 
do so. It is, of course, possible to predict many 
localities likely to yield a future oil supply, on a par 
with, say, Persia, or Sarawak, at the present time, but 
it is not easy to visualise the existence of oil-pools the 
collective exploitation ot which will determine an 
ultimate supply on the scale at present requisite, or 
likely to be demanded in the near future, if and when 
the United States with Mexico cease to yield 80 per 
cent, of the world's total output 

Secondly, we may agree with the authors that the 
mode of origin of petroleum still remains debatable,, 
despite more than thirty years of philosophy, but even 
if the problem were solved to universal satisfaction* 
to-morrow, would the knowledge lead us to the location 
of deposits at present forming, and would such deposits, 
be likely to have immediate economic value even if 
they were found ? Whatever theory be advanced to 
account for the origin and accumulation of petroleum, 
the geological time-factor seems to be an inevitable 
influence in the mechanism, and yet we are asked to 
contemplate the prospect of contemporary petroleum, 
ripe for use, if not just at the moment, at least within 
the next few decades ! An accepted solution of the 
genesis of petroleum is desirable for many reasons— 
mainly scientific—but the immediate economic signifi¬ 
cance of such a solution if arrived at, as indicative of a 
new line of field-investigation, is difficult to follow. 

Thirdly, the authors suggest that mere geological 
examination of potential oil-bearing territory is in¬ 
sufficient, and should be accompanied at the outset 
by a drilling staff “ to drill for geological information 
and not for oil." Where is the philanthropic company 
which can be persuaded to finance such a proposition ? 
Further, the platitude is expressed that the science of 
geology of petroleum is an inexact one ; since geology 
itself cannot be classed as an exact science, obviously a 
particular application must, a priori, be inexact But is. 
it a whit more precise, as is implied, to encourage whole¬ 
sale *' wild-cattmg" of a kind which, while admittedly 
advisable from the purely technical aspect of field- 
geology, might only result in more failures to find oil, 
certainly in a heavier initial expenditure which the 
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average company director would never agree to incur, 
not even in these enlightened days of intelligent 
directorates ? If the geologist is to be of any use at 
all in locating oil deposits, his work must precede ex¬ 
ploratory drilling, for economic, if for no other reasons. 

The authors also review the existing position of oil 
supply and mention more particularly possibilities in 
Persia. In this connexion, while sharing their opinion, 
we may be allowed the remark that even if Persia 
doubles her production in the next year or two, it would 
only represent 5 per cent, of the world’s output at the 
present rate They also stress the potentialities of the 
Canadian Athabasca tar-sands, a proper utilisation of 
only 25 per cent of which would, they say, remove 
apprehension regarding the future We refer them to 
the recent report by S. C. Ells (Bituminous Sands of 
Northern Alberta, 1924), in which he states (in reference 
to tar-spnngs) that "‘in no instances are they them¬ 
selves of commercial value as a source of bitumen. 
They have, at times, been regarded erroneously as a 
definite indication of the presence of petroleum pools ” 
Later, summarising several processes devised for 
producing oil from these tar-sands, he says, “The 
results of this work are as yet inconclusive ” 

A further “ off-set ” to shortage of supply is the 
possibility of mining for recoverable oil from abandoned 
oil-fields by shafts and galleries, as at Pechelbronn; 
this principle, apart from the human factors involved, 
may be economic with shallow sands in some cases, 
but what of oil-sands lying between 3000 and 5000 feet 
below the surface . would the method be practicable, 
and does it therefore help the solution of the difficulty ? 

Lastly, we reach the question of alternative fuel 
resources, and here, while the authors are to be con¬ 
gratulated on the way they have marshalled the 
possibilities of shales and coals, they should in fairness 
have laid more stress on the technical difficulties at 
present in the way of utilising these resources on a 
satisfactory commercial scale The world's known 
resources of oil-shale are now generally appreciated, but 
the estimates given by Alderson and others as to the 
amount of oil recoverable from them are quite fictitious 
until suitable retorts and processes are devised for 
treating them economically, while apart from any 
other difficulty, desulphunsation of shale-oil and high 
refining losses still remain in many cases thorny impedi¬ 
ments to development, as in Great Britain 

The difficulties concerned with coal and allied 
carbonaceous material as a source of oil are similarly 
those concerned with large-scale treatment for com¬ 
mercial supply Low temperature carbonisation is, 
from the economic point of view, a process which has 
yet to be extended under modern conditions of fuel 
supply and efficiency. Even if successful, oil thus 
obtained, as the authors admit, can never adequately 
replace petroleum products The “ berginisation ” of 
coal and oil, regarded by the authors as being of great 
promise, is in an experimental stage, and much ground 
has yet to be covered before the application is a 
practicable one from a commercial point of view. 
This process consists m heating in the presence of 
hydrogen a mixture of powdered coal containing less 
than 85 per cent, of carbon, with mineral oil or 
tar oil at high pressure (100 atm) and temperature 
(4oo°-43o° C), when a liquid product closely resembling 
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petroleum results. It may be pointed out that unless 
the liquid product is capable on refinement of yielding 
a range of products which will take the place of petrol, 
kerosene, lubricating oil and fuel oil, the process loses 
at once in value as a means of producing artificial 
fuels. At present we have little trustworthy data 
concerning either the refinement or the quality of 
such * 4 berginised ” oil. 

Thus the whole question remains in an unsatisfactory 
position, and it cannot be said that a critical examina¬ 
tion of the authors’ thesis advances things much 
further. We endorse, as every student of science will 
do, their insistence on the need for research, not only 
for posterity, but also for our own sakes. Conservation 
of petroleum resources will automatically come, whether 
we urge it or not, since for strategic reasons alone the 
United States will ultimately have to limit its exports 
of oil, and that, too, within the next two decades, if 
further large supplies are not forthcoming. Once the 
United States decides on that policy, Europe and all 
other countnes dependent on it for the larger propor¬ 
tion of their oil-fuel requirements will have to face the 
inevitable, and either economise in the use of petrol 
and petroleum products, or provide some alternative, 
but probably in the long run, far less convenient fuels 
and lubricants. 

Hence the keynote to the situation may be summed 
up m the word economy. The present heavy-handed 
use of petroleum results from a general impression 
that there is plenty more where the present supply 
comes from, an extravagant idea inculcated by the 
same policy responsible for recent deplorable over- 
roduction and wasteful consumption. If the industry, 
y adopting in the future the practice of husbanding 
existing resources and by straining every scientific 
nerve to a higher technique in production, refinement 
and utilisation of oil-fuel, thus sets the example to the 
public, the public itself will be educated? Decline in 
cumulative production in such circumstances will be 
slow ; the full and beneficial effect of each new dis¬ 
covery of an oil-pool, however small, will also have 
time to operate, and the gaining of time in one way 
means that the chances of developing new schemes 
of alternative fuels, as outlined by the authors, are 
more likely to meet with success, at all events os 
commercial propositions. 

Some people hold that we should enjoy the gift 
bestowed on our own generation, the privilege of living 
in an “ oil age,” and leave posterity to take care of 
itself, This is neither a credit to contemporary know¬ 
ledge, nor is it in keeping with the best traditions of 
scientific progress. We owe it to ourselves to face 
the situation as repeatedly exposed by David White, 
Pogue, and others qualified to judge, and whatever 
position may ultimately be created bv a shortage of 
natural petroleum, we have to see that we are not 
unprepared to meet the contingency either through 
lack of foresight or of initiative in perfecting sub* 
stitutes. But we have also to realise that the prospect 
of supplanting petroleum by alternative, artificial fuels ^ 
is confined largely to the realm of experimental possi¬ 
bilities; merely to define the possibilities is not 
necessarily to remove the qualms which still exist in 
the minds of not a small section of workers in the oil 
industry. 
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Current Topics and Events. 


It is a biological commonplace that every species 
of animal (man included) tends to increase in numbers 
if left free to propagate without restraint. This 
restraint is, however, always forthcoming when the 
population reaches a certain degree of saturation, 
and in the case of the human race it has in the past 
tajken three forms, namely, war, famine, and pesti¬ 
lence. During the fourteenth century there were 
seven famines in England, in which the people died 
like flies, and towards the close of the century the 
Black Death wiped out three-quarters of the popula¬ 
tion. We are familiar with the ravages of the Great 
Plague in London in 1666, during which 100,000 
people died, but few realise that m the preceding 
century there were two similar visitations, and in the 
earlier one, which occurred in Elizabeth's reign, 
65,000 people died. The Queen and Court fled to 
Windsor, and the Queen had a gallows erected in the 
market-place, and gave orders that every Londoner 
who appeared in the town should be hanged I 

With the development of our social sense, which is 
the real measure of our advance m civilisation, the 
suffering and sorrow involved m these calamities have 
become abhorrent to us, and a certain proportion of our 
population, chiefly the better educated members of it, 
have learned so to limit their families that they are able 
to give to each child its proper share of care, food, 
and affection. But the greater part of the population, 
including most of the manual workers, are without tins 
knowledge ; and amongst them the lowest, poorest 
paid, and least skilled are the most prolific The 
Walworth Women's Welfare Centre (153A East 
Street, Walworth, S.E ), the annual report of which 
has recently been received, was established with the 
object of teaching the poorer women harmless means 
of preventing conception, so that the births may be 
properly spaced and the children given a chance of 
healthy development A distinguished Dutch medical 
man, Dr. Jansen, in a book entitled “ Feebleness of 
Growth," has given reason to believe that in success¬ 
ive children produced by rapidly succeeding preg¬ 
nancies, there is a progressive physical degeneration 
manifesting itself in stunted growth and deformities 
of various kinds. It would seem that birth-control 
should ultimately replace natural selection as a 
limiting factor in human affairs * but if it is confined 
as at present to the best elements of the population, 
it must cause the deterioration of the quality of the 
face, The aim of the Walworth centre and of the 
newly established centre in North Kensington is to 
spread the knowledge amongst those who need it most 

Though to-day some 2,000,000 £ons of shipping 
are propelled by internal comhustioif$tengines of the 
Diesel type, a new chapter in the history of the 
motor ship may be said to have been opened with the 
recent trials of the M.S. Oorangi built by the Fairfield 
Shipbuilding and Engineering Company of Govan 
for the Union Steamship Company of New Zealand 
. The Oorangi (the name is the Maori for Mount Cook) 
4 s the first large and fast passenger vessel to be fitted 
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with Diesel engines. The ship is 23,000 tons dis¬ 
placement, 600 feet long by 72 feet beam, and will 
carry about 1300 passengers and crew and a consider¬ 
able amount of cargo It is designed for the long 
run from Vancouver to New Zealand and Australia, 
on which it is expected that an average speed of 
17i knots will be maintained The main interest lies 
in the vessel's machinery There are many types of 
Diesel engines being produced to-day, but the engines 
of the Oorangi are of the Sulzer type, two-stroke, 
single-acting, as developed by the famous Swiss firm 
of Sulzer Brothers of Winterthur There are four 
sets of main engines driving four shafts, each set 
having six cylinders 27J inches diameter, 39 inches 
stroke, the whole 24 cylinders developing some 
15,000 B.H P , equivalent to 19,750 I H.P The air 
compressors for supplying the air, at 1000 lb. 
pressure, for injecting the fuel are worked off the 
main engines, while the low-pressure air supply for 
scavenging is obtained from three turbo-blowers 
driven by electro motors There are also two electro 
motor-driven high-pressure air compressors for supply¬ 
ing the starting air when manoeuvring in and out of 
port, while the electric power installation for the ship 
consists of four 350 kw generators driven by 
Suizer-Diesel engines of 420 B H P Some of the 
auxiliaries in the ship, such as the refrigerators and 
winches, are driven by steam supplied from two 
ordinary marine boilers burning oil The ship ranies 
about 3000 tons of oil fuel, which is sufficient for the 
round voyage between Vancouver and Sydney As 
pointed out by Engineer-Admiral Sir Geoige Goodwm 
in his Hawksley Lecture to the Institution of 
Mechanical Fngineers on November 7, there are many 
considerations to be taken into account when deciding 
upon the type of machinery for any particular ship, 
and the performances of the Oorangi at sea will be 
followed with great interest 

Thl value of an international language for pro¬ 
moting amity among nations, and its obvious 
advantages for use in international trade, have been 
much emphasised by those who are convinced of the 
practicability of such a project , but its presumptive 
value to men of science has, perhaps, not yet received 
due attention The work of a large number of 
scientific and technical societies is severely handi¬ 
capped by the greatly increased costs of printing and 
publication, and the adoption of a single language 
for communicating abstracts from scientific literature, 
as well as for papers and treatises of exceptional 
importance, would undoubtedly effect economies in 
money and effort. In a recent issue of the Proceed¬ 
ings of the American Philosophical Society (vol. lxm , 
No. 1), Prof. R G Kent, of the University of Penn¬ 
sylvania, makes a thoughtful contribution to this 
subject After referring to the use of Latin by 
scientific investigators from about* a.d, 1500 until 
1775, and to the recrudescence of national feeling and 
national languages since the War, the author declares 
that the language burden lias now become too gTeat 
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even, lor the profe&sibn&l philologist And htUraiettr. 
He discusses the merits Of the chief languages that 
have been suggested for international use, and comes 
to the conclusion that I-atin is best for scientific 
purposes. Latin has a vocabulary that is essentially 
international, and a technical terminology which is 
already very wide and capable of easy and indefinite 
extension. Although ease of acquirement and brevity 
are valuable characteristics of an international 
language, a recognised and unquestioned standard 
of meaning is even more important. Latin has an 
objective standard of word-meaning, and by reason 
of its terminations, word-order, and moderate use of 
auxiliaries, it allows of complete precision in indicating 
the relations of words to one another , it is reasonably 
phonetic ; it is still used for constructing new words 
required in science ; of all non-native languages, it 
is most studied in European and American schools, 
and its use would not inflame international jealousy. 
Prof. Kent advocates the use of a simple Latin, t.e. 
one with short sentences and few clauses, together 
with a slightly increased number of prepositions 
Thus modified, he thinks that Latin would stand 
supreme as a means of conveying scientific thought 
to an international public 

At the last meeting of the Newcomen Society held 
On December 17, another valuable contribution was 
made to the early history of mechanical engineering 
by Mr Forward m a paper on " The Early History 
of the Cylinder Boring Machine.** The lathe, the 
planing machine, and the boring machine have all 
been developed into very powerful and accurate 
machines, but some of their principal features can 
be traced back to the pioneering machines. It was 
the steam engines of Newcomen, Smeaton and Watt 
which created the demand for cyhnder-bormg machines, 
and one of the first is that described by Smeaton as 
seen at the Carron Ironworks, but it was as imperfect 
as Watt's “ Beelzebub" itself It was the well- 
known ironmaster John Wilkinson who first used a 
long stiff cylindrical bar fitted in bearings and 
provided with a cutter head of large size wluch could 
be traversed along the bar by means of a rack and 
pinions. It is possible the old boring bar at the 
Science Museum, South Kensington, was one of 
Wilkinson's earliest and was used at Bersham, 
Another improvement was the use of a screw instead 
of the rack, but it is not certain who made this 
important addition. Among the engineers of that day 
was Matthew Murray of Leeds, and it may have been 
due to him In speaking of the making of the screws, 
Mr. Forward quotes an interesting passage from 
T Gill's " Technological and Microscopical Re¬ 
pository " of 1830, showing how the lines for the 
screw were first produced on the bar, how a shallow 
screw thread was cut by hand, and how this shallow 
screw was used for completing the cutting. 

A Rceoa r by Mr Leslie Armstrong on recent results 
obtained by the joint committee of the British 
Association and the Royal Anthropological Institute 
for the exploration of caves in Derbyshire appeared in 
the Times of December 22, An undisturbed occupa¬ 
tion site at Creswell Crags, opposite a cave, known as 
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ravin®, has yielded rude implements of 
more than 1500 flint flakes and implements) a number 
of bone tools, and numerous bones of pleistocene 
animals More important, however, are examples of 1 
palaeolithic art in the form of engraved bones, one a 
spirited drawing of a reindeer, another a part of a 
bison with the head, and a third fragment too smaU 
for identification. The only other undoubted example 
of paleolithic cave engraving from Britain is that 
of a horse’s head from the Robin Hood Cave, also at 
Creswell, found by Sir W. Boyd Dawkins in 1876. 
The earliest implements—flakes and hand-axes made 
from quartzite pebbles of late Acheulean form—were 
associated with remains of cave lion, cave beat, and 
hyaena They represent not only the earliest 
occupation of Creswell, but also the extreme northward 
extension of early palaeolithic man in Britain. A 
considerable interval elapsed between this and the 
next occupation, which belongs to the Reindeer 
Period In this stratum were flint tools of Upper 
Aurignacian type, the engraved fragments of bone, 
and tools manufactured from reindeer antler and 
bone A hearth or fire-hole was scooped out in the 
basement bed and nnged with flat stones. Not only 
does the evidence from the cave earth here mdicate 
continuous occupation from late Aurignacian to 
Aziho-Tardenoisian times, but it also supports the 
view which challenges the existence of true Magdaleman 
culture in Britain, and maintains that there was an 
independent development of culture here which Was 
free from intrusive Magdaleman influence. 

The December issue of La Science Moderne contains 
an article by M. Reverchon on “ L'Evolution de 
l’Horlogerie." M. Reverchon points out that the 
mechanical clock was the gift of the middle ages, and 
its development belongs to the last six hundred years. 
One of the first clocks made was that constructed 
for the Cathedral of Beauvais, but the oldest clock 
still going is that in the Science Museum at Kensing¬ 
ton The fourteenth century saw many cathedrals 
supplied with clocks. All of these were fitted with 
the verge escapement—the first of all escapements— 
the inventor of Which is unknpwn. "Nous sommea 
amsi reduits k le saluer comae le soldat inconnu de 
la chronom6trie. ,, The verge escapement was the 
only one used for three and a half centuries, and 
even the pendulum clock presented by Huygens to 
the States General of Holland had it, A little later 
came the anchor escapement of Hooke or Clem :nts, and 
then others by Graham, Le Roy, Lepaute, Madge, 
and others. In his sketch, the author divides the 
history of the clock into three periods, the second o£ 1 
which opens with the work of Huygens, while the 
third, "the scientific period,” began with the work 
of Edouard Phillips, who in 1861 published'his essay 
" M&noire sur le spiral r^glant." 

Marine meteorology is dealt with in the Marine , ~ 
Observer for December published by the Meteori^Y „ 
logical Office, Air Ministry; this completes Vol. L, ; 
which commenced with 1924. The publication , 
emanates from the Marine Division; oomititmications • 
are contributed by the marine staff, widtatem^ 
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items are given by the voluntary marine observers, 
f$r whose benefit the work is primarily undertaken. 
“ Wireless and Weather, an Aid to Navigation/’ has 
been made a special feature throughout the year, and 
the December number is of special interest to seamen, 
dealing with phenomena common to the Atlantic 
and Pacific Oceans. A quotation is given from 
*' Physical Geography of the Sea and its Meteorology,” 
written by Maury about sixty years ago, given appar¬ 
ently to show that over the open ocean there are no 
interfering causes as commonly exist over land. With 
our present knowledge of the weather, the North 
Atlantic with its cold Arctic current flowing south- 
wards and the Gulf Stream flowing northwards, 
together with other interfering causes, it is not easy 
to admit that over the ocean " the agents which are 
at work are of a more uniform character ” Synchron¬ 
ous weather charts are given, drawn at sea from wire¬ 
less reports received, and these will prove*.very helpful 
to other observers wishing to obtain similar informa¬ 
tion It is only recently that it has been possible to 
draw weather charts at sea, of similar use and with 
somewhat equal accuracy to the synchronous charts 
drawn on shore at special weather bureaux A retro¬ 
spect of the results given m the first volume and the 
interest m the work taken by seamen is said to justify 
the continuance of the publication Without doubt 
marine observers are regaining their pre-War interest 
in meteorology. 

At the twelfth annual meeting of the Indian Science 
Congress to be held at Benares under the auspices of 
the Benares Hindu University on January 12-17, His 
Highness the Maharajah of Benares will be the patron 
and Dr. M O Forster, Director of the Indian Institute 
of Science, Bangalore, will be the president. The 
Sections and their presidents are as follows .— 
Agriculture, R. S. Finlow, Director of Agriculture, 
Bengal, Dacca , Physics and Mathematics, Prof E. P, 
Metcalfe, Principal, Central College, Bangalore , 
Chemistry, Dr. J. C. Ghosh, University professor of 
chemistry, Dacca; Zoology , Dr Baini Prasad, 
Officiating Director, Zoological Survey of India, 
Calcutta ; Botany , Prof. R S. Inamdar, University 
professor of botany, Benares Hindu University, 
Geology, Dr G E Pilgrim, Superintendent, Geological 
Survey of India, Calcutta ; Anthropology, Prof P C. 
Mahalanobis, Presidency College, Calcutta , Medical 
Research, Lieut -Col F. P Mackie, Director of the 
Bombay Bacteriological Laboratory, Psychology, Dr, 
N. N. Sen Gupta, professor of psychology, Calcutta 
University, Besides the usual sectional programme, 
general discussions have been arranged on the 
following topics . The physical and chemical aspects 
of^Vfciency ; the true path of industrial development 
in India; the relation of insects to disease in man, 
animals and plants ; the fauna and flora of Krusadai 
Island near Rameshwaran. Popular evening lec¬ 
tures will be delivered by Prof. A. J. Turner, on 
u Science and the Cotton Industry ” ; by Dr, S. N, 
Gore, on " Bacterial Flora of Drinking Water in 
I^dia * and by Prof. P, Sampat Iyengar, on ” The 
CfQ’wJti of India.” Lieut.-Col. F. P. Mackie will give 
a cinema demonstration on malaria and kindred 
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subjects. A number of excursions and social 
functions are also being arranged m connexion with 
the Congress 

Sir Oliver Lodge has accepted the presidency of 
the Radio Society of Great Britain in succession to 
Dr W. H. Eccles, who has held the office for the past 
two years 

We much regret to record the death on December 
26 of Dr G D. Livemg, F R S., president of St 
John’s College, and formerly professor of chemistry 
in the University of Cambridge Dr Liveing, who 
reached the advanced age of ninety-seven years on 
December 21 last, was the victim of an accident 
some two months ago and he never recovered His 
early work was chiefly m the domain of spectroscopy, 
and he was awarded the Davy Medal of the Royal 
Society for his contributions to that subject so long 
ago as 1901 

Prof E. Goursat, of the faculty of science of the 
University of Pans, and Prof L Rianchi, professor 
of analytical geometry in the University of Pisa, have 
been elected associates of the section of mathematical 
and physical science of the Academic royale de 
Belgique (Classe des Sciences), and the Lamarck 
Prize (Zoology) has been awarded to Prof E Chatton, 
professor of general biology m the University of 
Strasbourg 

The University of Sydney commemorated on 
October 23 last the centenary of the publication of 
Sadi Carnot's ” Reflexions sui la puissance motrice 
du feu ” Representatives of almost all the scientific 
and educational institutions of Australia were present 
at the commemoration Lectures on the bearing of 
Carnot's work on modern science and industry were 
delivered by Sir Henry Barraclough and Prof. O. U 
Vonwiller, and exhibitions and demonstrations of 
modern oil, gas, and steam engines and refrigerating 
machinery were given in the Engineering Laboratory 
of the University 

In conjunction with the Meteorological Office, 
Mr S Morris Bower, Langley Terrace, Huddersfield, 
purposes to continue, during this season (January t- 
March 31), the annual record of winter thunderstorms 
in Great Britain hitherto made by Mr. C J P. Cave, 
of Petersfield (see Nature, December 30, 1922, p 877). 
Reports from all parts of the country are desired, 
especially from Scotland, Ireland and the North of 
England. 

The last meeting of the Illuminating Engineering 
Society was held at the KLMA. Lighting Service 
Bureau—an interesting departure with the view of 
bringing practice and theory into line Visitors, 
including representatives of gas lighting interests, 
had an opportunity of witnessing demonstrations of 
the latest types of lighting units and examining 
critically methods of impressing the benefits of good 
lighting on the public. Some of the appliances shown 
illustrated aptly the application of scientific principles 
in the lighting industry, atid there was one device, 
a new form of camera shown by Dr Rosenthal, that 
excited considerable interest. This compact form of 
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■camera is expressly designed for taking photographs 
by artificial light and is provided with ah exception¬ 
ally large aperture. It was stated that an exposure 
of two seconds was sufficient with illuminations not 
less than 5 foot-candles—a speed that would easily 
enable photographs of artificial lighting installations 
to be taken with figures in the foreground In the 
case of factories, this is likely to be a considerable 
advantage 

King Howard’s Hosfjial Fund for London has 
arranged a series of evening popular science lectures, 
by distinguished scientific workers, during January, 
February, and March, The lectures are to bo given 
at the Imperial College of Science and Technology, 
King's College, Birkbeck College, and various poly¬ 
technics spread oveT London, and the proceeds go to 
the Hospital Fund Sufficient guarantee of the 
interest of the lectures is given by the list of lecturers : 
Sir Sidney Harmer, Sir Richaid Paget, Bart, Sir 
Robert Robertson, Profs Winifred Cull is, A O 
Rankine, S. Chapman, E W MacBnde, C S Myers, 
G, Elliot Smith, E N da C Andrade, ] S S Brame, 
F J Cheshire, and Leonard Hill, Mr. W E Garner, 
Mr. C R Darling, Capt P P Eckersley, and Major 
R, W Mayo. Tickets can be obtained from the 
secretary of the institution at which a lecture is to 
be held, or from the secretary of King Edward's 
Hospital Fund for London, 7 Walbrook, E C.4 
(price 15 ); serial tickets, available for any number 
of the lectures (price 45 ), can also be obtained at the 
latter address. Admission is by ticket or payment 
at the entrance 

“ The Abridged Scientific Publications from the 
Research Laboratory of the Eastman Kodak 
Company ” is in future to be issued annually because 
of the increasing number of the publications that 
have to be dealt with The seventh volume that has 


just been received gives, in a slightly abridged form, 
the 22 papers that were printed during 1923 in various 
English, American, and French scientific journals. 
The full reference is given to the original source in 
each case, so that any one specially interested in any 
particular paper may refer to the full communication. 
The abridgments are classified under the headings 
of physical optics, photographic optics, inorganic, 
organic, physical and colloid, and analytical chemistry, 
photographic theory, and practical photography. 
They carry forward the work for which this Laboratory 
has become so well known. 

The Cambridge University Press announces fot 
early publication “ Scientific Papers/’ by the late 
S. B McLaren, dealing mainly with electrodynamics 
and natural radiation. The work has been prepared 
for publication by Profs. H. H Hass6, T H Havelock, 
J W. Nicholson, and Sir Joseph Larmor The same 
firm also announces " Plant Life on East Anglian 
Heaths/’ by Dr E, P. Farrow. The volume will 
contain an account of some observations, problems 
and experimental work relating to the ecology of 
the vegetation of the East Anglican heath distuct 
known as the " Breck Country ” 

” The Scientists' Reference Book and Diary/' 
published by Messrs. Jas. Woolley, Sons and Cp., 
Ltd , 76 Deansgate, Manchester, is as attractive and 
handy a book as any scientific worker could desire. 
It includes useful information, constants, and con¬ 
version tables, relating to many branches of science, 
lists of universities and scientific institutions, mathe¬ 
matical tables, and much other matter, in addition 
to a diary for 1925 and several detachable pages of 
squared paper The price of the publicatio n is 
35. 6 d„ and we can confidently recommend till® 
twenty-seventh issue to all science teachers an 3 
students. 


Our Astronomical Column. 


A New Comet —A telegram from the Copenhagen 
Astronomical Bureau announces the discovery of a 
nebulous object by Prof Wolf at Kdmgstuhl Observa¬ 
tory on Dec 23 d 8 h 15*7“ G M.T Its R A. was 
4 b 8 m 19 47*, N. Dccl 24 0 31' 36* (referred to equinox 
of 1924 o) , daily motion -28**, south 14", magni¬ 
tude 16*0 

Two plates were exposed by Mr G Merton with 
the 30-mch reflector at Greenwich on Dec. 26, but 
up to the present, the object has not been located 
upon them It is clearly beyond the reach of 
ordinary instruments 

Variation of Latitude —The Japanese Journal 
of Astronomy and Geophysics, Vol 2, No. 3, contains 
a discussion by H Kimura of the results obtained at 
the international latitude stations, Mizusawa, Carlo- 
forte, and Ukiah, in the last two years. The star- 
places and proper motions have been rediscussed ; 
the amplitude of the combined wave during the 
penod discussed is about o 2', that of the z or Kunura 
term about o 05". 

The author concludes that there is a 19-year term 
in the variation, and that the following sub-multiples 
of this period have sensible coefficients: ]$, ff, 

Db jf * II. ff. The second and fifth have the largest 
coefficients. These are the well-known annual and 
14-month terms. He further believes that terms 
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found in earthquake analysis appear also in the 
polar motion, indicating a close connexion between 
the phenomena 

Convection Currents in the Atmospheres of 
the Sun and Stars —The Proceedings of the National 
Academy of Science, Washington, for September 1924 
contains a paper byC. E> St. John and H, D, Babcock 
on this subject. They confirm previous conclusions 
that the pressure is a small fraction of an atmosphere, 
being atm. at the photoSpheric level, 10** at 
5000 km., and io- 18 at 14,000 km. The daily rota-' 
tions at these heights are 13-84°, i 4 44 0 » I 5 ‘ 4 °» sad 
the linear velocities 1-97, 206, 218 km./$ec. The 
convection currents are downward 0 5 km./sec, at 
14,000 km., downward o 3 km./sec, at 1500 km., and 
upward 0*3 km./sec. near the photosphere. The authors 
have made a similar examination of the spectri* of 
Sinus, Procyon, and Arcturus; they conclude that, 1 
the difference of convection speed for high level ^ 
minus low level increases with temperature, being 
1-20 km,/sec, for Sinus, type A, 0*07 for Brocyon, 
type F, and 0-34 for Arcturus, type It, It way we11 
amount to 4 km,/sec. for type B, which would explain 
the well-known “ K " term for 1 these stare. The 
pressures in the atmospheres of Sirius* Profiytm/and 
Arcturus are concluded to be of the same order as 
that in the sun; the largest value found Is 
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Research Items. 

i Heredity in Finger Prints. —Attention was first | British Fossil Elephants. —In La Nature for 
dfr&ted to the indications of heredity in papillary November 15 (No. 2641), Dr. Georges Pontier gives 
ridges by Galton, upon whose investigations our an account of his researches on the British fossil 
knowledge of finger prints is based. His evidence elephants. He figures selected specimens attributed 
on this point consisted of a statistical treatment of to Elephas plamfrons , E , mendtonahs , E anttquus , 
150 fraternal couplets, an investigation of 17 sets of E. prtscus, E> trogomthem and two forms of E 
twins, and a comparison of children with their parents fnmigemus In a table at the end he sums up 
When both parents were like patterned. Galton nis views of the evolution of the group as cx- 
himself pointed out that the number of his cases was amplified by the British forms, and m these views 
too few to justify quantitative conclusions The he follows very closely those of Dep^ret and Mayet, 
question has been investigated further by later whose paper published in La Nature for August 
workers, of whom the most recent is Mile. Kristine 25, 1923 (No. 2577) has already been noticed 
Bonnevie, of the University of Knstiama, who has in these columns (Nature, September 15, 1923, p 
had the finger prints of the Court of Justice of 405). While the view, which we owe to Dep£ret and 
Krietiania placed at her disposal. This material Mayet, that the various species of elephants form 
covers 24,578 Norwegian criminals The result of separate lines, with little or no connexion with one 
an examination of these data is published in the another; that, for example, E plamfrons gave rise to 
Journal of Genetics , vol 15, pt 1. The statistical E. mendionahs and its mutations only, that E 
investigation follows Galton's results very closely, anttquus is separate from it and so on, is a view which 
showing a percentage for all fingers :—whorls 25-65, is attractive and easy of comprehension, it is neverthe- 
radial loops 5-81, ulnar loops 61-14, an d arches 7-4, less not entirely borne out by a closer survey of all the 
the distribution being characteristic for all fingers. material in the numerous large collections m Great 
A comparison with material from other races showed Britain It takes no account of the many apparent 
the total numerical occurrence of each pattern type in ter gradations of the pattern and other characters of 
to be characteristic of each race investigated, while the molar teeth which have led many other authors 
the distribution of each type upon the various fingers to the different conclusion that there is much inter- 
showed in all races the same characteristics as in the relationship It places also too great a reliance on the 
Norwegian material Among other conclusions of supposed correctness of the sequence in time of the 
considerable importance, a number derived from described mutations, some of which can be shown to 
data furnished by related individuals clearly suggest occur in England in the same beds instead of appear- 
that finger patterns are hereditary Further, there mg in subsequent strata The paper, however, forms 
is seen to be a causal connexion between the appear- an interesting and valuable contribution to a very 
ance of the patterns and the shape of each finger-ball perplexing problem. 

The Culture of the Newars —The Newars form North American Mammals —Mr. G S. Miller has 
the most numerous group of the inhabitants of the a two-folil object in drawing up Ins List of North 
Valley of Nepal proper, and afford an interesting American Recent Mammals, 1923 (Bull U.S Nat. 
example of the effect of a fusion of cultures—a point Mus., No 128) . to direct attention to the richness of 
of view from which they have been studied by the United States National Museum collections, and 
Mr. K. P Chattopadhyay in a communication m the to furnish a summary of the systematic results of the 
Journal ofthe Asiatic Society of Bengal N S vol. xix study of North American mammals to the end of the 
pt. 10 They are divided into the Bauddhamargis year i 92 . The stupendous nature of Mr Miller's 
who worship Buddha, and the Sivamargis who task may gauged from .the fact that the United 
worship Siva, but since their conquest by the states National Museum deflections contain 106.000 

Gurkhas, who entered Nepal iu 1768, the former have, skins, three-quarters of which have been brought 

Under the encouragement of their conquerors, lost together by the United States Biological Survey, to 

gitmud to the latter, who may be termed Hindus, the ^ ork of which Mr Miller pays full tribute. The 

and have an organisation similar to that of the Hindus completeness of the collections may be judged when 
g* the plains, though of a simpler character The ft lg remembered that ouf of 2554 forms represented 
Bauddhamargis are divided into three grades A in North America, only 171, or iess than 7 per cent, 
peculiarity ofthe castes is that most have a religious are abgent from the national collections, while the 

duty to perform at the festivals, and are as much number of types at the disposal of the author was 

religious organisations as social Among the Hindu I435 Mr Miller has furnished under each species or 
Newars, the only definite secular occupation followed sub-species a reference to the first publication of the 
■ by any caste except fighting, trade, and cultivation, name, or to the publication m which it was first 

is that of cowherds. Alf other occupations are admitted to the North American list, and he havS 

followed by pure and mixed Bauddhas. It is clear correlated his nomenclature with previously published 

Jfk® employment of cattle was not known to lists. Under each form the type locality is given with 
lft anc lf n . t ev f I * now 13 co [*" great exactitude, and the known range briefly in- 

^pmafevefcrrare, Before the knowledge of cattle § lca ted. Mr. Miller's paper will be an invaluable 
Wfcfe introduced to Nepal, a culture characterised work of reference for all engaged in the study of 
. iff , knowledge of metal, wood and stone working, mammalogy. 

: kswell as hoe cultivation of a peculiar type, existed, # ’ 

and must have come from elsewhere, being imposed * A Problematical Organ in the Lamprey —Mr, 
On a country inhabited bv rude and wild tribes. An G. R. de Beer C/owr. Anat, f vol lix pt. t, pp 97-107, 
analysis of religion, social organisation, and arts and October 1924) has investigated the problematical 
ckgtfi Indicates that this early culture came from organ in the olfactory capsule of Petromyzon first 
India, mnd not Tibet as has been suggested. This made known by W, B. Scott, and the subject of much 

^es followed by a later Brahmanic conquest or in- speculation by subsequent workers. The organ is 

Cijraion with a culture not strikingly superior to that vesicular, the vesicles being closed, lined with ciliated 

' bf Jjfepal, into which it was assimilated - It differed glandular cells, containing fluid, and immersed m 

io, Jyp© frbm that Brahmanic civilisation which blood sinuses innervated by branches of the olfactory 

the Gurkhas- nerve. The diverticula from which the vesicles 

»$ 79 » vol, 115] ,■ < - 
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arise in the larva contain secreted (excreted) matter, 
and the fluid in the adult vesicles is evacuated 
through the blood There is not sufficient evidence 
to mdicate the homologies of the organ, but the 
author thinks the evidence not strong enough to 
warrant the suggestion that it is the homologue of 
Jacobsen’s organ He inclines to the view that it is 
a gland, possibly cndocrmal m nature, the secretion 
being carried away in the blood sinuses with which 
it is surrounded fxperimental tests with extracts 
from the organ give negative pituitary reactions 
No similar organ was found in the allied genera 
Myxinr or Bdellostoin.i 

A IHvonian Piani wijh Algal Organisation 
and Tiurads oi« Risisiant Sports —This interest¬ 
ing conjunction of characters seems to be present in 
Spororarpon fun alum, a fossil plant from the black 
shale of the Devonian stiata of Ohio, first described 
by Sir William Dawson, who saw in these saccate, 
flattened pellicles, tile compressed lemains of the 
sporocarps of some unknown plant The late Dr 
R Jvidston and Prof W II Lang now report, in the 
Transaction of the Roy Sot ot Edinburgh, vol 5}, 
PP 507-hoj, the finding of tetrads of spores in 
specimens of this plant The authors conclude that 
the mode of occurrence, general appearance, and 
structure of the specimens strongly suggest that they 
arc the more persistent tips of some tnaJloid Alga of 
the period The disposition ot these spore tetrads 
might be paralleled among living Rhodophyceae, 
but the resistant nature of the thick wall of the spores 
and the presence of surface marking corresponding to 
the place of contact of the spores then become 
features of extraordimi 1 y interest, as they arc not 
found m any known Alga 

Thtv Immunity ok Apple Siocks from Woolly 
Aphis —In the Bulletin of Entomological Research for 
November T924 (vol xv pp 157-170), Mr L N Stam- 
land attempts to explain this immunity in certain 
apple stocks It is well known that the woolly aphis 
induces gall formation on its host plant, and Mr. 
Stamland remarks that the cambium is affected, 
almost certainly by the salivary secretion of the 
insect, in such a way that each of its cells divides 
more rapidly than normally, thus producing the gall 
tissue Later, the medullary rays are affected and 
also contribute to gall formation The occurience of 
sclerenchyma in the host-plant plays an important 
part in 1 elation to the susceptibility of different 
v arieties of apple to woolly aphis attack The chances 
of the stylets of the aphid reaching a point near to 
the cambium bear a definite relation to the degree of 
development of the prohibiting factor, sclerenchyma 
The latter tissue, to a large extent, affords a barrier 
to the passage of the stylets There is also a definite 
relation between the possibilities of penetration and 
the number of thin-walled “ penetration areas " 
between the masses of sclerenchyma When the 
masses of the latter are large, and the softer penetra¬ 
tion areas between them are reduced to a minimum, 
the chances of successful attack are enormously 
reduced Among the varieties of apple studied it was 
found that a senes arranged according to degree of 
susceptibility of attack largely corresponds with one 
arranged in order of the completeness of the develop¬ 
ment of the sclerenchyma ring 

Geology ok the Gobi —The geological results of 
the Asiatic Expeditions of the American Museum of 
Natural History include a detailed study of the basin 
structures of Mongolia, a first instalment of which is 

S resented by C. P Berkcy and F. K. Moms in the 
lull Am Mus. Nat. Hist, vol li, 1924, pp 103-127, 
Between the Arctic and the Pacific divides lies the 
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Gobi Basin, a down-warped plateau bounded by rims 
that stand some 3000 feet above its average level. 
Within it are many minor basins that the authors 
distinguish by the term talas (Mongol for " open 
steppelandg "). Each of these in turn contains still 
smaller basins which are the gobis proper of the 
Mongols The basement rocks make up a deformed 
complex that probably corresponds on the whole to 
the Archaean of other lands, and m particular to the 
T’ai Shan complex of China, Above these there are 
probable representatives of the Middle and Upper 
pre-Cambrian, and all are cut by an immense bathy- 
lith Next come infolded remnants of Carboniferous 
and Permian marine sediments, and a more extensive 
series of continental elastics that seem to be of Lower 
Jurassic age All these older formations were strongly 
folded and worn down to a mature peneplain before 
the nearly horizontal basin sediments were deposited. 
These belong to the Cretaceous and Tertiary, and 
represent a continuation of continental conditions 
that have persisted right down to the present day 
Two types of Gobi basins are recognised : one char¬ 
acterised by a faulted margin on the south, where the 
basins abut against the fault-block ranges of the 
Eastern Altai , and the other by simple down- 
warping in the less disturbed areas The faulted 
basins contain lav«us and a much greater thickness of 
sediments than the warped basins , but in both types 
sedimentation was intermittent, and in any one basin 
long intervals are unrepresented by deposits. The 
Miocene, for example, is almost completely absent 
from vast areas of Asia On the whole, then, the 
Angara-Gobia continent seems to have been stable for 
long periods, and to have suffered regional denudation 
ever since the (?) Jurassic folding Complementary 
sedimentation within its own borders is registered only 
where gentle warping and marginal faulting provided 
temporary collecting basms 

Australian China Clays —Australia has large de¬ 
posits of china clay, and a report has been prepared on 
their different qualities (‘' Australian Clays in the Manu¬ 
facture of White Pottery Wares," by R. C Callister, 
Bull 27, Institute of Science and Industry, Common¬ 
wealth of Australia, Melbourne, 1 924) The results are 
presumably of a preliminary character. Most of the 
china clay employed m the work was from Lai Lai, 
and it is said that in this locality " very large quantities 
were available of a very uniform composition, latent 
was proved that this Uniformity was further increased' * 
when the material from the top was not mixed with 
that from below, but analyses justifying these state¬ 
ments are not included The ultimate composition is 
not far removed from that of some of the English 
china clays The statement that the osmose process 
of purification has been condemned in America, may 
convey a wrong impression. Very elaborate pud 
expensive trials on the process have al9o been made 
by the British Refractories Research Association, and 
a few extracts from the report were indicated by Mr, 
S R Hind in the Gas Journal (Supplement, July 9, 
1924). The net result showed that the expense did 
not justify the results obtained by this mode of 
purifying fireclays. Several oouhtries have deposits 
of good china clay near at hand, and yet many 
manufacturers prefer to import the Cornish clays, 
e g. Germany, the United States, etc. Manufacturers 
have stated that they prefer Cornish days because 
(i.) their uniformity can oe depended upon from year 
to year; and (ii.) with other clays there are small 
losses in manufacture which are a constant and 
irritating dead-charge on the output. It is to be 
hoped that the Australian china clays will prove ,an 
exception. 
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Austrian Meteorology —In the year-book for 
1Q20 of the Zentralanstalt flir Meteorologie und 
Geodynamik in Vienna, Dr. F. M. Exner directs 
attention to the number and distribution of meteoro¬ 
logical observatories in Austria There are now 
86 observatories, of which 16 are of the first class 
The year-book gives the full daily observations at 
Feldkirch, Salzburg, Sonnblick, Vienna, Graz and 
Obir, and the monthly and year means for all stations, 
Further tables give additional data for Vienna from 
self-registering instruments, while the final section 
gives the records of air movements derived from 
pilot balloons at Vienna m 1919 and 1920, to which 
are added some data from the Hochobir observatory 
in Carmthia at an elevation of 6700 feet 

Frequency of Heavy Rain in India —Memoirs 
of the Indian Meteorological Department, vol xxm 
pt. 8, gives much valuable data by Sir Gilbert T 
Walker, who was until recently Director-General of 
Observatories. The object of the discussion is to 
supply engineering and other projects dependent 
upon rainfall with trustworthy information regarding 
both the frequency of heavy ram over various 
districts of India and the maximum amount of ram 
to be expected within definite short periods The 
observations are for all ram-gauge stations main¬ 
tained during the period of 30 years from 1891 to 
1920, using data only where records are available 
for at least 10 years, and the number of years is 
stated. The falls are given for 24 hours, ending at 
8 am, for the amounts of 3 to 4 inches, ^ to 5, and 
for each inch to 15 inches, while information of falls 
exceeding 15 inches in 2^ hours is given as footnotes 
to the ordinary tables. To test the accuracy of the 
30 years’ limit, frequency tables have been compiled 
for 8 stations using all available data , the Madras 
observations cover a period of 85 years and Bombay 
76, both of which show the 30 years’ results to be 
quite satisfactory. The tables are grouped for the 
several divisions At Cherrapunji, where there are 
two rainfall stations, the records extend over 30 
yeaTS ; these show a fall of 39 to 40 inches in the 
2a hours, and 5 other falls between 30 and 35 inches, 
while there are in addition 25 falls between 20 and 
30 inches in the 24 hours. There are more than ten 
other stations with a rainfall of upwards of 20 inches 
in the 24 hours Rainfall frequencies at five stations 
m the south of the Bombay Presidency are given m 
an appendix ; these are said to bear out Blanford's 
statement " that the greatest quantity of rain is 
yielded by falls not differing very much from those 
of average measurement " Reference is made to 
Part 7 of the same volume, which gives the 
monthly and annual rainfall amounts for all Indian 
stations to the end of 1920. (See Nature, June 7, 
1924, p. 836.) 

Measurement of Radio Frequency. —A paper 
(No. 489) of more than ordinary interest on the 
measurement of radio frequency by Grace Hazen and 
Fneda Kenyon has been published by the Bureau of 
Standards at Washington. A direct comparison is 
made between the accurately known frequency of a 
tuning fork and a high radio frequency. Two inter¬ 
mediate radio frequency generating sets are employed 
and the adjustments are made by noticing the 
Lissajous figures produced m a cathode ray oscillo- 
' graph. The tuning fork had a frequency of 1024*2 
period^ per second and was driven by a five-watt 
electron tube generating set. The intermediate 
generating sets each used a 250 - watt electron tube. 
The oscillograph had a tube of the cold cathode type 
an#required about 20,000 volts to operate it. The 
lissajous figures were formed on the fluorescent 
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screen by applying the two alternating magnetic 
fields at right angles to one another The procedure 
adopted was to adjust the frequency of the first 
intermediate set to be a known multiple of the 
audio frequency A range from 15 to 22 times the 
audio frequency was thus obtained. The second inter¬ 
mediate set was then adjusted to the first intermediate 
set in a similar way Finally a point on the scale of 
the high frequency meter was found The range of 
the wave meter standardised in this way extends 
from 3 3 to 5000 kilocycles per second. Photographs 
of the figures obtained and the apparatus used are 
given in the paper. The method seems to have been 
first used by L M. Hull hi 1919 The limitations of 
the accuracy attainable appear to be entirely in the 
audio frequency source used as the basis of the 
meavsurement and in calibrating and reading the wave 
meter 

The Eleciricae Charge of the Earth —In a 
paper in the Annalcn der Phvstk for October, Dr C. 
Ramsauer directs attention to the fact that, though 
the surface density <r can be deduced from the 
potential gradient in the atmosphere by means of the 
formula -dY/dh, a direct measurement requires 

a definite reference point, which can now be supplied 
by the state of an electrically neutral atom, contain¬ 
ing an equal number of electrons and of protons 
This is the state in the interior of every conductor, 
independently of the distribution of electricity on its 
surface , and an experiment is described 111 which 
an insulated plate A, parallel to and in the plane 
of the earth s surface, can be covered with a con¬ 
ducting cover B connected to the earth, so that 
A, which was originally part of the earth’s suj-face, 
is now in the interior of the earth A is connected 
to earth through a circuit con taming a galvanometer 
and a key The key is pressed down with B removed, 
the key is raised, B is placed over A, the key is 
pressed down and the charge on A discharged through 
the galvanometer Another current can be produced 
when the cover is removed and A becomes charged 
again. It is possible to use an electrometer instead 
of a galvanometer, if the capacity of the condenser 
A - B is known In this way, the excess of electrons 
for a definite area of the earth's surface is determined ; 
the highest value observed was about 1 x xo ia electrons 
or i5xio“ 10 coulombs per square metre, on one 
occasion, during a light shower, the density fell 
from 14 x io" 10 coulombs per sq. m to zero in a few' 
minutes Such variations are due to space charges 
in the atmosphere, and possibly to the cnaiges of the 
heavenly bodies 

Zirconium and Hafnium Oxidfs —G Hevesy and 
V Berglund have determined the densities of zir¬ 
conium and hafnium oxides by the pyknometer 
method (J. Chcm Soc , November) X-ray examina¬ 
tion showed that the latter oxide contained less than 
0-5 per cent of the former , both oxides were prepared 
from the normal sulphate and were carefully purified. 
The average densities obtained were (20 11 ) . ZrO a 
5*73, HIOjj 0-67 ; hence the percentage of hafnium 
oxide in a mixture of the two oxides is given by the 
.formula (d - 573) ^-0394, where d is the density of the 
oxide mixture at 20°. 'This formula should only be 
used when both oxides are prepared by exactly the 
same method 

Erratum —In a note on Mr J.*B, Kramer's paper 
entitled "An Electronic Battery," in the issue of 
December 13, p. 873, it was stated that the terminal 
connected to the carbon 19 negative , this is incorrect 
—the terminal connected to the zinc is negative, and 
that connected to the carbon positive. 



30 



NATTIRE 

Cloud Forms. 


v 'i 


£J ANUARi’' ' 3 > 


r T'HE United States Weather Bureau at Washington 

has issued a publication 1 which would seem to 
be intended as a guide to cloud forms for meteoro¬ 
logical observers It consists of a short introduction, 
two diagrams of cloud height frequencies, a page 
devoted to definitions of cloud forms, taken from the 
International ('loud Atlas, and 3 2 photographs of 
different forms ot cloud. The memoir gives in con¬ 
venient form information which will be useful to 
meteorological observers, and if any criticism may be 
made, it is that a few of the photographs are not 
quite typical and some are not clear 

All modern cloud classification is based on the 
International Cloud Atlas The classification adopted 
there is based on appearance It is also recognised 
that form has been found to be largely dependent on 
height, and American observers argue that "it is 
therefore possible to gam information concerning the 
direction and velocity ol the wind aloft by assigning 
the cloud to the height of most frequent occurrence, 
even though its exact height at the particular time is 
not known " This method has been widely used, but 
it has always seemed to the writer to be a procedure 
of very doubtful validity, especially when applied, 
as it frequently has been, to cirrus, for although, 
as we learn from the Weather Bureau Memoir, 
" the height of maximum frequency both summer and 
winter was between 8000 arid 8400 metres," out of 
227 measurements, yet there was a secondary 
maximum some 2000 metres higher " Seven-tenths 
of all cirrus observed were found between 7600 and 
n,2oo meties,” which is a fairly wide range, while 
cirrus has apparently been observed at Blue Hill, 
Mass , so low as 2400 metres and so high as x 5,000 
metres 

The method of assuming cloud heights and de¬ 
ducing the wind velocity at the cloud level by observ¬ 
ing the drift is therefore liable to grave errors ; the 
one theodolite method of observing pilot balloons has 
been much criticised on the same grounds, but on 
days when convection currents are not very active, it 
is not so liable to error as the cloud method One 
can never be certain without cloud height measure¬ 
ments that one is dealing with a cloud at an average 
height. 

The consideration of the maximum height of cirrus 
brings to mind the so-called " night shining clouds ” 
observed m the last two decades of the nineteenth 
century, supposed to be associated with the eruption 
of Krakatoa They had all the appearance of cirro 
cumulus, but their height was about 50 kilometres. 
The highest cirrus measured by A, W. Clayden was 
27J kilometres, there is thus a region of more than 
20 kilometres m which clouds nave never been 
observed, and then a level where they have been 
observed on rare occasions Perhaps it is more than 
a coincidence that the height of the night shining 
clouds corresponds with the secondary or lower 
maximum of meteor disappearance as determined by 
Lindemann 

The two diagrams reproduced here (Pigs 1 and 2) 
give cloud height frequencies for the various forms of 
cloud, for summer and winter respectively, as observed 
at Blue Hill, Mass , based upon tabulations for each 
400 metres, by H H Clayton These diagrams are 
extremely interesting, and we wish that similar 
diagrams could be constructed for other parts of the 
globe , there must be a considerable body of informa- 

'US Department of Agnail lure, Weather Bureau, " Cloud Forms 
according to cite International System of ('Ui«rtcation. M Prepared by the 
We.uher Bureau Cloud Committee Benjamm C, Kadel, Harry C, 
Frankcofield, a«d Franklin (. Tingley, Pp. (Wwihiti#ton : Govern* 
ment lYintmg Office, n,d ) n.p. 
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tion which might be made available, for there are 
to-day more methods than formerly of determining 
cloud heights. The diagrams show vfcry clearly over 
what a wide range of height the various cloud forms 



extend , alto cumulus overlaps cirro cumulus, and 
strato cumulus overlaps alto -cumulus, and one is 
tempted to wonder whether there is any essential 
difference between the three forms, since neither in 



Fits, a.— Cloud height frequencies October to March, iBao-ai and 
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. ante not in height is there any line of de- 
m£rcation. This is indeed recognised, for in one of 
*the photographs, illustrating the Weather Bureau 
publication, of strato cumulus or alto cumulus, a note 
ts added that " these same clouds would be called 
strato cumulus by an observer nearer to them and 
alto cumulus by an observer farther from them (as 
at sea level) " The heights given for nimbus are 
curious ; the maximum frequency is quite low, 400 
metres for both summer and winter, but there are 
occasional observations at higher levels, one in summer 
*0 high as 5000 metres. 

The photographs which constitute the bulk of the 


Weather Bureau Memoir are interesting ; and some, 
such as the undulated alto stratus seen from above at 
Mount Wilson (Plate it), and the same form of cloud 
seen from below at Washington (Plate 13], are very 
beautiful. There is one remark to which exception 
might be taken; it occurs as a note under a fine photo¬ 
graph, by Sir David Wilson-Barker, of small alto 
cumulus, and runs. " Even if there are no shadows the 
presence of coronas or iridescent colours near the sun 
or moon distinguish such small alto cumulus from 
cirro cumulus," In the present writer's expenence, 
iridescence and coronae are quite common in clouds 
which would be classified as cirro cumulus. 


The Locust Problem and its International Solution. 1 ! 


By Dr. A. D Imms. 


TT is a matter of common knowledge that the 
1 damage occasioned by locust invasions is fre¬ 
quently extremely senous, Thus, m the year 1874, 
the destruction brought about by these insects in the 
Rocky Mountains amounted to approximately forty 
million dollars In 1908 an estimated damage of one 
million sterling was caused by locusts to crops m the 
Transvaal, while the cotton crop in Egypt has often 
suffered severely. The intensity of an attack, and 
some idea of the damage done, may be gauged from 
the number of locusts often found within a compara¬ 
tively small area. For example, in Southern France 
m 1920, between twelve and thirty million locusts were 
destroyed daily, while twenty tons of eggs were col¬ 
lected in a single month in the Argentine m March 
1915. Since the year 1914 the countries affected by 
locusts include the greater part of Africa, certain parts 
of Spam, France, Italy, Asia Minor, Turkestan, etc 
The regions more especially affected lie between 20° 
and 40® latitude north and 15 0 and 45. 0 latitude south, 
the equator being comparatively immune. In order to 
deal with these outbreaks some international organi¬ 
sation appears necessary, and it is to be hoped that 
the League of Nations will lend its authority to assist 
in arriving at a concerted plan of action. The need 
for international action 19 obvious when it is remem - 
bered that locust swarms can travel 18 to 300 miles 
in a single day, thus easily migrating from one country 
into another 

Very large amounts of money are spent yearly by 
some countries on preventive measures The danger 
to public health caused by locust invasion is far smaller 
than formerly, and the last severe famine due to locust 
devastation was m 1866. In that year about 200,000 
natives perished in North Africa The obstruction and 
poisoning of wells and other water supplies, however, 
may still entail very serious consequences 

No really adequate biological studies of locusts are 
available, and knowledge has scarcely yet progressed 
beyond empirical methods. Much that has been 
written on tne migration and breeding of these insects 
is sufficiently untrustworthy to demand renewed 
investigation. Important work, however, has been 
done by Uvarov, J. C Faure and Hernandez. Among 
the results achieved, the most important is the 
demonstration that certain species of locusts have two 
distinct phases in their development. the migrating 
ot gregarious phase and the solitary or individual 
phase, Uvarov has devoted attention to the problem 
Of migrations. These are not the result, as commonly 
of the necessity of finding fresh food. 
Locust swarms frequently leave fertile lands for others 
are far less so. The factors governing these 


prob&QM ncrkiteti et aa solution Internationale.’ 1 By Paul 
b<w Vjtodt (Us etftownte.No. a, 19*4* PP- 
B'pfcf tog do U de GAographie de C*n6ve.) 
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migrations need renewed study, but they appear to be 
governed by variations of temperature rather than 
by the availability of vegetation Important changes 
in the physiology of the individual locusts have also 
been observed during migration. Until sufficient 
biological data are available, emergency action will 
have to be continued m order to restrict migration 
and the resulting damage to crops It is to be hoped, 
however, that the problem, will be solved if the 
States interested will provide for the biological investi¬ 
gation of locusts instead of being satisfied with 
occasional emergency measures 

Methods of control are very vaned, and it may be 
added that the utilisation of natural agents has been 
insufficiently explored The study of the insects’ 
parasites demands further attention, and we are still 
not in a position to say whether important results may 
or may not be expected from this lme of work 
Attempts at propagating bacterial or othei diseases 
have not yet been successful Mechanical methods 
by means of artificial barriers are numerous, and these 
provide the means for arresting and destroying locusts 
in bulk but they are not by any moans adequate. 
Physical methods—the use of fire—have been applied 
m various ways The modem French method of 
using the army fiame-projector has been employed 
with groat success m Algeria A single charge of 12 
litres of crude oil is sufficient to destroy all locusts 
gathered on a surface of 500 square metres Among 
chemical methods, the use of poison gas has not 
proved successful m experiments Among insecti¬ 
cides, arsenate of soda appears to be the most 
satisfactory compound, and in Italy other methods of 
destruction have now been abandoned 

International conventions for combating these 
insects first came into being in South America and 
South Africa. A further important step was taken 
at the Rome conference of 1920, when thirty-five 
countries signed a convention naming the Inter¬ 
national Agricultural Institute as the headquarters of 
an International Locust Information Bureau Un¬ 
fortunately, it does not seem that much progress has 
been made, and the International Institute has not 
been m a position to publish reports from the Govern¬ 
ments concerned except a few from Algeria, Bulgaria, 
Trench West Africa, and Hungary. Good work, 
however, lias been done by North Afncan countnes, 
which have concluded a special agreement among 
themselves. It is to be hoped that effect will be given 
to the resolutions of the 1920 Convention and that the 
need of financing skilled biological study of locusts 
aqll be recognised, M. Vays 9 ifcre outlines a scheme 
Of the international organisation he proposes and 
suggests the League of Nations as being best able to 
give that assistance necessary to secure effective 
international co-operation of the kind required. 
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Fields of Progress in Chemistry, 


'T'HE American Chemical Society has started a 
* new venture in the form of a quarterly issue 
of Chemical Reviews The first issue contains four 
articles on " Atomic Weights and Isotopes ” (40 pp.), 
by Piof, T. W Richards , on " The Constitution of 
Polysaccharides " (31 pp), by Principal J C. Irvine ; 
on U The Theory of Membrane Equilibria " (18 pp,), 
by Prof. F G Dorman, and on " Organic Radicals " 
(51 pp), by Prof M Gomberg These four articles 
were prepared m connexion with the dedication of the 
Sterling Chemical Laboratory, and are now published 
as part of the first volume of Chemical Reviews by 
permission of Yale University. 

Although prepared for another purpose, the articles 
may perhaps be regarded as a type to which later 
ad hoc contributions will tend to conform, and may 
therefore be used as the basis for an answer to the 
obvious question as to whether a new publication of 
this kind is likely to be of peimanent usefulness. In 
our opinion, the answer is in the afhrmative Twenty 
years ago, m 1904, the Chemical Society of London 
began a series of Annual Reports on the Progress of 
Chemistry in order 11 to present an epitome of the 
principal steps m advance which have been accom¬ 
plished in the preceding vear " , and more recently 
the Society of Chemical Industry has supplemented 
this work by a series of Annual Reports on tile Pro¬ 
gress of Applied Chemistry These annual reports 
have established themselves as an indispensable supple¬ 
ment and guide to the contents of tne Abstracts of 
the preceding year Their most obvious limitations 
are found in two directions. The first is a tendency 


to *' scrappiness/' which must always result from the 
cutting up of a continuous series of experiments into 
yearly " progress reports." The second is the risk 
that the personal interests of the reporter in a 
particular branch of chemistry may lead to the over¬ 
emphasis of progress in certain directions, and the 
neglect of important work m others. 

These limitations have been minimised by changing 
the reporters after a period of perhaps three years, 
and by encouraging them to trace in some detail the 
earlier stages of researches in which important pro¬ 
gress has been made during the year ; but it is clear 
that the new senes of Chemical Reviews will have the 
great advantages that the articles will deal with a 
small number only of live topics and that the sum¬ 
maries will be authoritative .statements by the 
worker liimsolf, instead of by a reporter For the 
general student, who wishes to secure an introduction 
to current literature, it may very well prove of even 
greater value than the Annual Reports , and, judging 
by the eailiest samples, they have the merit of being 
eminently readable, so that it is a pleasure rather than 
a duty to study them On these grounds the new 
publication may be heartily welcomed, as providing 
in a systematic form the type of publicity that has 
hitherto only been given spasmodically in lectures and 
presidential addresses The price of the publication 
is five dollars for each annual volume, or lour dollars 
to members of certain cognate societies , it is also 
proposed, if there is sufficient demand, to issue 
reprints of the individual articles, so that a whole 
class can be supplied with copies. 


The International Critical Tables. 


the meeting of the International Union of Pure 
and Applied Chemistry held m London m 1919, 
the American delegates submitted a proposal for the 
international compilation of critically prepared tables 
of the physical properties of chemical substances and 
technological materials The proposal was approved 
by the Union, and the American National Research 
Council at Washington has since undertaken the 
financial and editorial responsibility for the under¬ 
taking. A Board of Trustees has undertaken to raise 
the sum of 200,000 dollars or such part thereof as may 
be necessary The editorial responsibility is invested 
in a Board of Editors, the editor-in-chief being Dr. 
E. W Washburn, formerly professor of physical 
chemistry at the University of Illinois. 

To ensure the international character of the Tables, 
corresponding editors have been appointed in the 
principal countries of the world. It may be added 
that the Tables are in no sense a commercial under¬ 
taking and the members of the boards of trustees and 
editors and the corresponding editors serve in an 
honorary capacity 

The work of critically examining the data and of 
compiling the various tables is being carried out by 
well-known chemists, physicists, engineers, etc,, some 
three hundred m number, %\ho have been chosen for 
this purpose in the various countries of the world, 
largely on the basis of recommendations from the 
corresponding editors and their advisory committees. 
These authorities arc not being expected to assume the 
responsibility of searching the literature, a task which 
is being carried out m the main by the editorial staff 
at Washington, but rather to assemble, to examine 
critically, and to select the best value for each con¬ 
stant, indicating at the same time the probable un¬ 
certainty Each portion of the Tables will be 
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published over the name of the co-operating authority 
who has assumed responsibility for it, and the size of 
each assignment has been restneted so that the work 
may be carried out within a reasonable time and 
without becoming too great a burden for any indi¬ 
vidual (or co-operating group of individuals) to bear. 

The main language employed in the Tables will be 
English, but the introduction, table of contents, 
definitions, general explanatory text, and a very 
complete index will be in English, French, Germap, 
and Italian. 

The Tables will contain all available information 
of value concerning the physical properties and 
numerical characteristics of (a) pure sub 9 tanpes, (6) 
mixtures of definite composition, (c) the more import¬ 
ant classes of industrial materials, ( d ) many natural 
materials and products, and ( e) selected ’data for 
certain bodies or systems, such as the earth and its 
mam physical subdivisions, the solar and stellar 
systems, and certain biological organisms, including 
man. 

The scope of the Tables is so immense, and of such 
an unprecedentedly comprehensive character, that 
special attention has had to be given to the arrange¬ 
ment so as to enable the Tables to be used with 
facility and dispatch. For pure chemical substances 
the data will be assembled in tables of properties, but 
a certain amount of latitude and duplication will be 
permitted in some instances, and tables Of materials 
will be employed where it proves to be more con¬ 
venient In some cases no definite value of a constant 
can be put down, but only upper and tower limits. 
In other cases a graph may be the best means of 
indicating the variation of the particular property in 
question. 

The importance of securing uniformity in the case 
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of fundamental constants, conversion factors, etc , 
has not been lost sight of, nor the importance of 
associating, where possible, with the data for a 
particular specimen or material, a statement of the 
exact experimental conditions, life history, etc 

The Tables will be issued in a series of volumes 
comprising a total of about 2500 pages (to in x 7 m.), 
publication extending over about a year and a half. 
The progress made has been such that the first volume 
is now m the press and may be expected during the 
early months of 1925. The published price of the 
Tables will be from 60 to 75 dollars for the set, but 
the trustees are reserving the privilege of purchasing 
from the publishers at the rate of 35 dollars per set 
whatever number of sets may be required to fill all 
advance subscriptions received by the National 
Research Council of America up to a definite fixed 
date, probably April 1 or May 1, 1925. This price 
represents only the cost of printing, but the trustees 
and the National Research Council are anxious that 
all scientific men and women shall be given the 
opportunity of taking advantage of the lower rate. 
Accordingly, arrangements are being made so that (1) 
members of a recognised scientific, technical or 
engineering society, or (2) universities, research 
laboratories, libraries, government departments or the 
like, will shortly be given preferential facilities for 
purchasing sets at the lower figure before the expira¬ 
tion of the above-mentioned date. The National 
Research Council will deal with such applications, 
but all orders placed in the ordmary way through the 
trade will be handled by the publishers at the Higher 
figure 

The Advisory Committee for the British Empire 
(excluding British North America) consists of Dr 
G. W C, Kaye (corresponding editor). Sir Robert 
Robertson, Dr W Rosenhain, Prof A W. Porter, 
Dr. T. E. Stanton, Mr. J. E Sears (jurt ), Mr. A. C G 
Egerton, and Mr W F Higgins as secretary. Dr. 
Rosenhain is also acting as special editor for metals 
and alloys. It is requested that any correspondence 
from the British Isles with reference to the Tables 
should be addressed to Dr Kaye, The National 
Physical Laboratory, Teddington, Middlesex 


University and Educational Intelligence. 

Belfast —Dr. J A Milroy has been appointed 

t C. White professor of bio-chemistry in the Queen's 
niversity Dr. Milroy came to Belfast m 1902 as 
demonstrator in physiology, and on the foundation 
of the University m 1909 he was appointed lecturer 
in bio-chemistry. The title of reader in bio-chennstry 
was conferred on him in 1922. He is the author of 
numerous articles in the Journal of Physiology and 
other scientific papers 

Dr. V. D. Allison has been appointed J C White 
lecturer in bacteriology in the University Dr v 
Allison is a graduate of the University, and since 1920 
has continued his studies as research student in the 
Institute of Pathology as a Beit Memorial Research 
Fellow, working under Sir Almroth Wright and Prof. 
A Fleming 

Birmingham. —Applications are invited for the 
professorship of philosophy m succession to Prof. 
Moberly. Applications (fifteen copies of each), copies 
of three testimonials, etc., must reach the Secretary 
ol the University by February 2 at latest. 

London. —The following doctorates have been con¬ 
ferred :— DSc, (Botany) . Mias K. B. Blackburn (Bed¬ 
ford College), for a thesis entitled " The Cytological 
Aspects of the Determination of Sex in the Dioecious 
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Forms of Lychnis " ; D Sc ( Chemistry ) : Mr Harold 
Hunter (East London College and Battersea Poly¬ 
technic), for a thesis entitled " The Chemical Sig¬ 
nificance of Optical Dispersion ", D Sc (Physics) 
Mr A. H Davis, for a thesis entitled " Natural and 
Forced Convection of Heat in Gases and Liquids," 
and other papers , Mr, J. H Shaxby, for a thesis 
entitled " Papers on Molecular Physics," and other 
papers ; Mr J E P. Wagstaff, for a thesis entitled 
r ‘ The Measurement of Short Time Intervals and its 
Application to (a) the Determination of the Velocity 
of Detonation of Explosives, (6) the Duration of 
Impacts of Bars mainly with rounded Ends, in Eluci¬ 
dation of the Elastic Theory," and other papers 

Manchester —Applications are invited for a 
lectureship in anatomy The latest date for applica¬ 
tions is February 11. They should be sent to the 
Internal Registrar, from whom particulars may be 
obtained 

Oxford —Applications are invited from persons 
possessing a thorough knowledge of entomology in its 
application to forestry and with experience of tropical 
conditions for the post of entomologist at the Imperial 
Forestry Institute Applications, stating age, quali¬ 
fications, and salary required, and furnishing references 
and copies of testimonials, with a list, and if possible 
copies, of published writings, should be submitted not 
later than April 15, to the Secretary of the Institute 


^The official report of the Indian Universities 
Conference held at Simla last May (Calcutta, Govt 
of India Central Publication Branch, pp 79 Hd ) 
gives in full the Viceroy’s inaugural addiess, two 
addresses by the Minister of Education, Health anti 
Lands, and the 49 resolutions passed by the Con¬ 
ference, and brief summaries of the discussions. 
The most important outcome of the Conference is 
the project for an inter-university board Steps 
have already been taken to bring this into being, 
a provisional committee having been appointed 
immediately after the close of the Conference to make 
further detailed suggestions for the consideration of 
the universities This it has done, and it is proposed 
to hold the first meeting of the board in Calcutta, 
if possible in February next The Conference has, 
moreover, recommended to the Government of India 
that a central advisory board for scientific research 
be constituted in India, comprising the heads of 
scientific departments of the Government and a repre¬ 
sentative of science nominated by each of the Indian 
universities and by the Indian Institute of Science, 
with power to co-opt representatives of other recog¬ 
nised institutes of science not affiliated to any uni¬ 
versity. It is intended that this Board should, 
among other things, co-ordinate scientific publica¬ 
tions in India, utilising or combining existing organs 
and developing them on an all-India basis and 
recommending to Government cases where financial 
assistance would be desirable It would consider 
whether the publications of the Indian Museum and 
the Botanical Survey of India, the Memoirs of the 
Geological Survey of India, and the Agricultural 
Journal of India , now issued by Government, should 
not have on their editorial boards expert representa¬ 
tives of the various universities, and whether the 
scope of these journals should npt be enlarged It 
would also advise the Government from tune to time 
generally with regard to the promotion of scientific 
research in India. Another resolution demands the 
remission of customs duty on scientific apparatus 
and chemicals imported for the use of universities 
and other approved educational institutions. 
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Early Science at the Royal Society. 

January 3, 1662/3 The president reported a letter in 
favour of the society to the duke of Ormonde, lord 
lieutenant of Ireland —" 1 am desired by the Royal 
Society in then names to entreat your grace’s favout 
and countenance in the eficctual settlement of the 
fractions of adventuics, an ears, lands, &c , which 
by the act for Iho belter execution of his majesty's 
gracious declaration wcie vested in his majesty, in 
trust for, and the better to enable* his majesty to 
,grant the same to them, so as Ins majesty being their 
founder might also be their chief benefactor" . 
[signed Brounekci, V R S ]—Sir William Petty who 
was then m Ireland, was desired to make a calculation 
of these fruitions of adventures &i , which he 
accordingly did, but did not send tin* society the 
result of it, in regard that mtei est was past before by 
patent acts unto some othcis, as lie mentions to Sir 
Robert Southwell, when the latter desired him, m 
the name of several of the most eminent members of 
the society, to send over In them his calculations 

January 4, 1664/5 Mr hi anas Willughby being 
come home from his tiavels [mostly in Spain) and 
present, was desired to communicate his philosophical 
observations Ho produced a punted i ut representing 
Saturn and Jupiter, and what Cumpam had lately 
observed m them by means of his new glasses, wrought 
by a tm 11-tool without a mold 

1666/7, Mr Oldenburg lead an extract of Mons 
Au/out’s letter to him from Paris, muni toning a new 
method esteemed by him better than any hitherto 
piactised, of taking the diameters of the planets to 
seconds, anti of knowing the parallax of the moon by 
means of her diametei Di Wren and Mr Hooke 
having 1 elated to the society scvual ways, which they 
had known long before of taking the diameters of the 
planets to seconds, were cleaned briefly to describe 
them, that so it might be sign died to the Parisian 
philosophers, that it was a thing not at all new among 
the hnglish 

January 6, 1663/4. Mr Boyle remarked that 

swallows frozen up m ice, upon the thawing awxiy of 
the i< c had been found alive, and flying about , and 
that a minister had sent a certificate of this to the 
king fiom Dantzic—Sir Robert Mot ay related that 
he had been inhumed by his highness the Duke of 
York, that there weie certain little springs at Croydon, 
winch would tun together, and make a stream for a 
certain space, and then slide under the ground, and 
afterwards break out again Dr Wilkins having 
acquaintance at (. royden, was desired to make a 
paitu ulai inquiry after this fact 

January 7, 1662/3. Mr Bruce biought in an 

account of wind mil Is in Holland, which w r as ordered 
to be registered [We may recall here the reference 
that was made in Naiori, of Sept 13, to the 
acquisition bv the Piankltn Institute in 1922, of a 
collection of books and pamphlets on windmills, 
inclusive of treatises on the subject m German and 
Dutch, 17th and r8th centuries j 

January 8, 1661/2. Sir Robert Moray Communi¬ 
cated letters, in French, tiom Mons Frenicle to Mons 
Huygens, concerning the hypothesis of Saturn,—Mr 
Rooke read a papa of inquiries to be made in the 
Hast-India captain's voyage to Bantam-—It was 
oidered that all the papers of inquiries foi foreign 
parts be written out into one paper, 

1672/3 There was produced to the society a dis¬ 
course of Dr, Grew, concerning his whole design with 
respect to vegetables, and the means of etfectmg it 
Part of this distouise was read, to the great satis¬ 
faction of the Society w r ho urged the publication 
of it 
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Societies and Academies. 

London. 

Royal Anthropological Institute, December 9 —H 
Balfour The origin of the art of stencilling m the 
Fiji Islands The use of stencils in the Fip Islands, 
for decorating bark-cloth, does not appear to have 
been introduced into the group from the outside, 
and it was suggested that the stencil designs, which 
are cut in leaves almost invariably, may very probably 
have been suggested by leaves which have been 
tunnelled bv insect larva; while still m the tightly 
rolled up state of the budding leaf The leaves, 
wdien they unroll in the course of their development, 
exhibit transverse alignments of regular perfora¬ 
tions, which bear a striking resemblance to some of 
the simpler hijian stencil designs. 

Paris 

Academy of Sciences, November 24 —L Lecornu * 
The tetrahedral system, Lowthian Bell, m 1875, rc- 
gaidcd the earth as possessing a symmetry analogous 
with that of a regular tetrahedron This question has 
been examined by several geologists , the authoi sub¬ 
mits it to a mathematical analysis, applying the theory 
given in a recent note (Comptes rmdns, t 170, 1924, p 
853) on the deformation of a spherical envelope — 
J % and Mile M Bordet The bacteriolytic power of 
colnstmm and milk Colostium exerts a powerful 
bacteriolytic action upon organisms commonly present 
in the atmosphere This confirms the work of Jensen 
(1905) and of T Smith and Little (1922) — W Kilian 
The fluvio-glacial deposits of the southern bank of 
the lake of Geneva and then hydrological lcgime 
(Evian, Arnphion, Thonon) —Jules Andrade A 
curious theorem of metrology and its applications to 
clironumetry —P J Myrberg . A generalisation of 
the linear equations of finite differences —R F 
Collingwood The exceptional values of integral 
functions of finite order —Nikola Obrechkoff The 
convergence of trigonometrical senes —Paul Mentri * 
The non-special complexes with multiple inflectional 
focus—D Riabouchmsky Some considerations on 
the plane rotational movements of a liquid —P. 
Idrac Theoretical study of the flight of the albatross 
in a wind increasing with the altitude —Charles 
Nordmann and C Le Morvan Variable stars with 
continuous variation and Ritz's hypothesis de 
Sitter has adduced observations on double stars 
as evidence in favour of the constancy of the 
velocity of light La Rosa has criticised these views 
and concludes that observation of these stars proves 
nothing for or against the hypothesis of a constant 
velocity of light The authors have showm that the 
amplitude of tho light variation of variable stars 
with continuous variation is not the same in different 
regions of the spectrum This experimental fact 
the authors considei invalidates the extension of 
the ballistic hypothesis of Ritz, as given by La Rosa 
—F Baldet: Observations of the planet Mars with 
the 83 cm. telescope of the Meudon Observatory. 
Reproductions of six drawings of the planet are given, 
taken between September 5 and 28, AH the observa¬ 
tions detailed confirm those already published by 
Antomadi No trace has been found of the geo¬ 
metrical network of filiform '* canals/’—J. Guillaume : 
Observations of the sun made at the Observatory of 
Lyons during the second quarter of i9 2 4- Observa¬ 
tions were possible on 83 days during the quarter. 
The results are summarised in three tables, snowing 
the number of spots, their distribution in latitude, 
and the distribution of the faculae in latitude.— 
Rafael de Buen . Some observations on the course 
of the currents m the Straits of Gibraltar.— 
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P Gaubert. The circular polarisation of the light re¬ 
flected by insects Detailed examination shows that 
the insect behaves as though the cuticle which 
surrounds it had been cut out of a single sheet of 
tissue capable of polarising light circularly Two 
hypotheses are examined, m which the presence of 
liquid crystals is assumed Cholesterol melts at 
I47 0 C , and as the polarisation phenomena do not 
completely disappear below 300 ° C , the preseme of 
this substance docs not a fiord an explanation — 
L DGcombe Electrified spherical films The direct 
calculation of the constant of gravitation as a function 
of the constants of Avogadro, Faraday, Rydberg, and 
Planck - - Ch. F£ry . A lead accumulator incapable of 
being sulphated The fundamental equation govern¬ 
ing the working of the ordinary sccondatv battery 
is assumed to be 

zVb 1 II 2 S 0 4 +Pb a O^Pb a SC ) 4 -( 2PbO a \ H a O 
According to this view, lead sulphate, PbS 0 4 , is not 
formed during a normal discharge The spontaneous 
dischaigo of an accumulator on standing is regarded 
as due to the combined action of oxygen and the 
elcctiolytc on the negative plate 

zVb 4 lI a S 0 4 +0 — Pb 2 S0 4 f HjO. 
with a secondary leaction 

Pb 2 SO d + H B S 0 4 i O 2PbS() 4 h H a O 
To avoid the last reaction it should be sufficient to 
prevent access of oxygen to the negative plate A 
description is given of a new foim of accumulator 
designed to fulfil this condition This battery 
retained 33 per cent of its charge after standing 
26 months, coiresponding with a discharge of 4 
per cent per month If discharged, and allowed to 
stand two years, it could be rec harged normally - - 
Victor Henri and C Teves The absorption spectrum 
of sulphur vapour as depending on the constitution 
of the molecules The molecules S 8 and S„ present 
a structureless continuous absorption spectrum The 
S 2 molecules possess an absorption spectrum formed 
of a very large number of bands, the structure of 
which is analysed in detail (v also Naiuri , December 
20, p 804) —M Bourgeaud and A Dondelinger 
Researches on the affinity constant of some organic 
bases—D Yovanovitch and J. d’Espine . The 

magnetic spectrum of the high velocity / 3 -rays of 
mesothorium 2 Two of the lines have velocities 
0-998 and o 986, compaied with the velocity of light 
taken as unity.—A Vila The reduction of sulphuric 
acid to hydrogen sulphide The vapours of sulphuric 
acid mixed with an excess of hydrogen and passed 
over silica at a red heat (700° C. to goo 0 C ) give 
almost theoretical yields of hydiogen sulphide — 
L. J. Simon and V. Hasenfratz T^e lactone of 
/-arabonic acid and some of its derivatives —Ch 
Courtot and A. Dondelinger . The a-balogcn deriva¬ 
tives of mdane—C Kohn-Abrest The gases in 
fresh, putrefied, and frozen blood. Application of 
the method described in a previous paper to the 
determination of carbon dioxide, oxygen, nitrogen, 
and sulphuretted hydrogen m blood It is shown 
that freezing blood not only arrests putrefaction, but 
also removes some hydrogen sulpnide if this has 
been already produced by putrefaction.— Y Milon . 
The fauna and the age of the Waulsortian limestones 
of Saint-Pierre-la-Cour—G. Mouret The true pro¬ 
longation, at Bourganeuf (Creuse), of the Argentat 
fault and the nature of the supposed schists and 
gneiss of that region —Louis Barrabl and Pierre 
Viennot. The discovery of an oil-bearing layer at 
Gabi&n (Hdrault). This bonng has been carried to a 
depth of 107 metres, and the present hourly yield 
of crude oil is between 500 and 600 litres The oil 
has a density of 0*846 at 15 0 C , contains 10 per cent. 
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of wax and only traces of asphalto -—Gabriel Guilbert * 
The case of destruction 01 a cyclone —Ph Schere- 
schewsky and Ph WehrH Polar pseudo-fumts — 
H Cohn The formation, distribution, and circula¬ 
tion of lrmlin in the stem of the Jerusalem artichoke. 
—J Chaze Attempts at pure cultuic^ of a Sapro- 
legma —Marc Bridel The picsencc of very large 
quantities of ficc maltose in the fiesh tubcicles of 
Umbilicus pendulinus These tubercles contain large 
quantities of maltose as a food reserve, and it has 
been possible to obtain nearly 4 per cent in the 
crystalline state This is the first time that maltose 
has been directly extracted in the crystalline state 
from plants —K Cengnelli Indol m the flowers of 
Spanish jessamine (Jasminurn grandiffontw) liulol 

is a normal constituent of the floweis of Pus plant. 
—J Chaussin Study of the soluble medium and 
the insoluble tissues in the course of the development 
of wheat the influence of a complete mineral manure. 
—Lucien Darnel Heredity m grafted plants - -M. 
Munerati Contribution to the Mtud> of the appear¬ 
ance of sex in dioic plants—L Mercier The action 
of naphthalene vapour on talhphora rrythroccphala 
.Study of the mieioscopic lesions presented by the 
individuals showing malformation —L Leger A 
new crayfish m French waters — P. de Beauchamp 
The appearance of variations under expen mental 
conditions in rotifeis of the genus Brachionus — R 
Herpm The swarming of Id trine rets M anoint The 

evolutive (ycle of Platvncrci* Pumenln ~rh Joyet- 
Lavergne Ihe c\toplasmtc characters of sexuality 
m the Greganna? - W Vernadsky The repi escala¬ 
tion of the chemical composition of li\mg matter - 
Mile Ehane Le Breton and Charles Kayser The meta¬ 
bolism of the pun ns in diabetes -Mmc L Random 
and II Sunonnet Growth and maintenance of the 
rat submitted to an artificial diet deprived both of 
factor B and gluddcs — C Dawydoof The return of 
Linem lantern to an embryonic state under the 
influence of starvation Lebailly Flies play no 

part in the dissemination of aphthous fever 

Vienna. 

Academy of Sciences, November 13 —F M Exner 
The piessure of sand-hills Attempts have been 
made to measuic the pressure on a plane under¬ 
surface of sand masses thrown up with maximum 
slopes The pressure values in the middle of the 
base were about those ot water columns of the same 
height, although the density of sand is r 5 Towards 
the edges the pressuie decreases more slowly than 
would correspond to the height of the sand This is 
because the side columns, in consequence of friction, 
bear part of the weight of the central columns 
Hyperbolas drawn between the sloping surfaces as 
asymptotes correspond to this pressure distribution 
The idea can be applied to determine the form of the 
compensation defect masses below sea-level in the 
theory of isostasy —F Poliak The kinetics of 
dissolved gases I The evaporation of carbon di¬ 
oxide from watery solution into a stream of bubbles of 
an indifferent gas —M. Kohn and G Loff VIII. 
Communication on bromo-phenols Bromo* and 
bromo-nitro-resorcm —M Kohn and G Ldff On 
styphmc-acid-mono-methyl-ether and a new tri- 
nitro-guaiacol —M. Kohn and R. Lakner On the 
action of magnesium-phenyl-bromide on bromo- 
ethyl-phthalamide —A Kieslinger * Report on geo¬ 
logical and petrographic researches m the Southern 
Koi; Alps on the boundary of Styna and Carmthia. 
These include (a) old crystalline, Teigitsch series, etc , 
(6) diaphthonte zone , (r) Mahrenberger series , (d) 
Tertiary covering—J, Kaesz Solution of the Deli- 
problem by compasses and ruler.—H. Prlesner New 
Thysanoptera. 
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Official Publications Received. 

Ceylon ,Joinilftl of Scfence Section A, Botany Annuls of the Royal 
Botanic GtirdmiH, Poradeniyn, Vol 9, Part 2, Novmbor22 Pp 119 241. 
(Pcradeniya. Department of Agriculture , Loudon Dulau ami Co Ltd) 
H rupees 

Spolia Zpyluriica Issued from the Colombo Museum, Oylon. 
Edited by Pi Joseph pnarnon VuJ 12, Tart* 17 and 48. Pp 886*408 
(Colombo ) 

Report of LI in Ilotaiuc.il 8m vcy of India for J92J-24 Pp 18 (Calcutta 
Government Printing Office ) 

Appendix No 2 to the Annua) Rejairt of the Chief of the Bureau of 
Navigation, IPJi Annual TlepnrL of the Na\nl Observatory for the 
Fine*] Yeai 1021 Pp 2 r > (Washington Government Printing Oflloe ) 
The Indian Forest Hm-onls V r ol 10, Part fl Analysis of the Tanning 
Properties of certain Dumiu ixxperHlrwmias By E P as U pat I, reported 
by J A Pilgrim Pp 28 7 annas Vol 10, Part S' TJjo Constituent* 

of Home Indian Ksfientlal Oils Part 18 The Kwenttal Oil from a new 
Species of Avdropognn occurring in the Etawah District, U P By John 
Lionul Himotisen Pp 13 8 annas Vol 10, Part 10* The Mangroves 

qf South Tenasserim , being an Account of an Investigation of various 
Products of the Littoral Forests of Southern Burma By J A. Pilgrim 
Pp 111 + 73 15 annas. (Delhi Government Centra) Press ) 

Coimunrcial Intelligence Department, India Agricultural Statistics, 
1021-22 Vol 2 Area, Classification of Area, Area under Irrigation, 
Area under Crops, Li\r Stock, and Land Revenue Assessment, 111 certain 
Indian States Pp H+vf83 (Calcutta Government of India Contra) 
Publication Branch) 16 annas , 1# Cut 
Transactions ol the Royal Scottish Arbotlcultural Society Vol 38, 
Part 2, October Pp Oil 155 + 27-86 (Edinburgh ) 8 j 
B ulletin of the American Museum of Natural History Vol 50, Art, 6 * 
Insect Sounds By Frank E Lut7 Pp 383 872 (New York ) 

The Physical Society of London Proceedings Vol 37, Part 1, 
Dccembtr 15 Pp 74 (London FJeetway Press, Ltd ) fls net, 

Leeds University, Twentieth Report, 1928 24 Pp 104 (Leeds ) 


Diary of Societies. 

SA7UltDAY, Jamjaivy 3 

Gkoohapuk w Aihoiiaijon (Annual Meeting) (at London School of 
Economics), at 9 3<i a m — S W Rider and Opt T K M Booth Di»o 
Mission 011 School Geography —Miss A Hicks and otheis Discussion 
on Tlie Beginnings of Geography —J A Mortlock, Miss ,1 A Hardy, 
and others Discussion on The Teaching or Climate —Miss L O Read, 
C V Carter, and olheia Discussion on Home Geography —Mr 
Catt**U-J ouch, Rev J I Miller, and others Discussion on School 
Geography Clubs and Journeys 

Rovai Insutction or Great Britain, at 8 — V Balfour Browne Con¬ 
cerning the Habits ol Inserts (IV ) Thrt Habits of the Dragonfly 

Gi 1 nrai White FrunwHHrr (at fi Queen Square, W 0 ), ut .! - Dr W. 
Mai tin (hlheit Whitens Anllquaiy 


MONDAY, January 5 

Mathfmatjcal Association (ml London Day Tiaining I'ollege), at 
B* Ei \ m — Pud J E A Hteggnll The Neglect ol Arithmetic in 
h< luads - A Buxton An Application ut the Bcaswl Functions to a 
Problem in Optical Resolution Discussion 011 Tangenty and Limits in 
Oenmeti y 

Eigrnu'n Education 8(m iftv (at University College), at, 11 -National 
League of Health, Mateinlt), and Child Welfare —Di J A Had Held 
Menial Health oft lift School Child 

Roy yi Pi bi in Hot 1 r 1 >, at 4 — Lecture adapted to ft Juvenile Auditory 
VmoUiA iNimicTK (at Central Hull, Westminster), at 4 80 — 
Brig -Ur* u .Sir WVridhiun Deed us Great Britain and the Palestine 
Mandate 

British PsvL’ttoi ooioai Srx ikty (Education Section) (at University 
College) at n - Dr P, R BalUtd, T. K&vmout, and others Discussion 
on the recent Report to the Boaid of Education on Psychological Teats 
0 1 Kdu 1 atlvo Capacity 

Arisiotni 1 an Society* (at University of London Club), at 8—Prof. G 
Dawes Hicks The Dynamic Aspect of Nature 
Soli Hr v ih Chkyjigal Industry (London Section) (at Chemical Society), 
at H —W, Irwin An Early Chapter m the Ben/ol Industry 
iNHimnioN ov thk Rutunn Industry (London Section) (at Engineers’ 
Cluii), at 8 —A Heale> , Mechanical (Structure of Rubbc’i 
SoiYNt i- Mas mis Ahso< i ation (Amui.il Meeting) (at Umveisity of 
Lfleds), it s 45 * Sh Berkeley Moynilmn, Bait. Preshiuntial Address 


7 [ T hSi ) AY t January (5 

Si thm< l MAsTrits' AasoturioN (Annual Meeting) (at University ol Loads), 
at 10 a m Prof J. II Priestly Pent mid the Plants that Grow upon 
it—A ) orkshire Problem — C B Fawcett The Distribution of 
Population - Al 12, Pi of R Whiddington The Trend of Modern 
Physics -Prof R W WhytlawGiay The Inert Gases—At 5.80, 
Pi of W Gftistang The Songs of tlie Birds 
Matiiymatioal Assoi'ution (at London Day Training College), at 2 30,— 
Piof G II Hardy What is Geouietrj 9 (Presidential Address) — Dr. 
H B Hoy mood The Rnfnim of University MathemuHca. 

Royal Institution of Great Britain, at 3 —F Ballour Browne: 

Concerning the Habits of Insects (V.) The Habits of the Water-Beetle, 
Mani hf.wmi Literary ynd Pirn okomucjai SoiiKTrfat Manchester), at 
a 80,—I)r J E Myera ami K Falrbrother A Few Chemical CnrioaltW 
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Absooiation of University Women Tbaljukhk (at University College) 
at 6,—Prof F* Soddy . The Economics of Life 

Institution or Petroleum Tkuhnoioojsts (at Royal Society of Arts)i 
at 6 80 

Institute oy Marine Engineers, at 0.30 —C H. Wright Some Con¬ 
siderations in connexion with the Measurement of Liquid Fuel Storage 
and Liquid. Depths. 

Institution or Electrical Enqinkehh (North • Western Centre) (at 
17 Albert Square, Manchestet), at 7. 

Institute of Metals (Birmingham Section) (at Chamber of Commerce, 
Birmingham), at 7 —Q 1 II Gant, Cobalt ■ Its Production and Some of 
its Uses, 

Royal PhotooraphiiJ Society ok Great Britain (Scientific and 
Technical Group), at 7. 

Institution or Automobile ENamEeuta (Coventry Section) (at Broad- 
gate C<vW, Coventry), at 1 16. 

Wert Vorkhhire Metali uroioai. Hiwiietv (pi George HoH, Hudders¬ 
field), at. 7 HO —The Value of aoma Workshop and Laboratory Testa. 

RSmtoen Society (at British Institute of Radiology), at 8 15 —Dr N. S 
Flnzi Some Developments in Deep-Radio Therapy. 


WEDNESDAY , January 7. 

Science Masters' Association (Annual Meeting)(at University of Leeda), 
at 10 am —Prof A, Simthella and others Discussion on the Con¬ 
nexion between Science Teaching in Schools and Universities 

Royal Society or Arts (Dr Mann Juvenile Lectures (1)), at 8.—Lt -Col 
O M. Richardson , Dogs In War 

Royal Dubinin SonrTY, at 4 —Lecture adapted to a Juvenile Auditory. 

Geoluoioal Society of London, at 6 

Institution ok Electrical Bncunickrs (Wlreleaa Section), ut 0 —Prof 
E. JMallett and A, D Blumleln A New Method of Higli-Frequency 
Resistance Measurement 

Institution or Hratino ANn Ventilating Engineers (at Engineers 1 
Club), at 7 —O Stott, Watei Gauge. 

Society of Chemical Industry (Bristol Section) (at Bristol University), 
at 7 80 

Junior Institution or ENoiNEERH(at Royal Society of Arts), at 7,80 — 
Dr. A Ruenell Presidential Inaugural Address 

Royal Microscopical Booibtt (Biological Section), at 7 80. 


7'JiUlibDA Y, January 8 

Lfatiue of Nationh Union (at University College), at It 30.—Prof. H G. 
Fleure Geography end the League of Nations. 

Child-Study Society (at University College), at 8. —Prof. E W. 
MacBiide The Evidence for the Exiatenop of Envnoumental Influence 
oil the Course of Heredity 

Royal Institution of Great Briiain, at 3 —F Balfour Browne: 
Concerning the Habits of Iusects (VI ). The HabiU of Insects and 
the Work of Man. 

Linnean Society of London, at 5. 

Institution of Eleothiuai Knginnerh, at 0 —II W Taylor Three- 
Wire Direct Cuirent Distribution Networks Some Comparisons in Cost 
and Operation. 

iNurnunoN of Electrical Engineers (Dundee Sub-Centre) (at Uni¬ 
versity College, Dundee), at 7 3b.- F J Lawson Telephone Cahle 
Practice 

Institution or Electrical Engineers (Irish Centre) (at Trinity College, 
Dublin), at 7 45 ^ v _ 

Royal Soubty or Mkpictnf (Obstetrics and Gymrcology SecUon), at 8, 
—J P Maxwell OateuinaUcca in China 

Institution of Mechanical Khuinkrrh (Glasgow Branch) (at Glasgow) — 
L A Logros Traction ariose Rough and Roadless Country (Lecture). 

Institution ok Mechanical Engineers (Cardiff Branch) (at Cardiff). 


J/f WAY, January l>. 

lIoyal Dublin Society, aL 4.—Lectnre adapted to a Juvenile Auditory 

iloYAt Society or Art» (Indian flection), at 4 SO 

rloYAL ASTROMOmOAL SOCIETY, at 6. 

’HiLOLOoiCALr Sckjilty (at University College), at 5 80 —Mias Beatrice 
Saxon Snell ■ Anglo French Building Twins _ _ w , 

Society of Chemical Industry (Manchester Section) (at 15 St Mary a 
Parsonage, Manchester), at 7 —N BImpkin and F. 8 flinnatit. The 
Melting Point of Coal Ash Part 2 -Prof II. 8. Taylor. The Properties 
of a Catalytic 8ui face, _ ... 

West Cumberland Society of Chemists and Engineers (at Workington), 
at 7 -E. U. Todd The Structure of Matter 

Institution of Mkohanioal Enoinekiwi (Informal Meeting), at 7,—The 
Maintenance of High-Compression Oil Engines . 

Royal Photoorafhio Society or Gbbat Britaiii, at 7,—A^Kelghley. 
Colour and Sunshine , Home Mountain Villages of Southern France. 

Institute or Mftals(S heffield Section)(atSheffield University), at 7+80. 

A H. MundeV * Die casting. 

Morth-Eabt Coast Inehtution or Rnginbbrs and Seifeuiuiem 
( at Literary and Philosophical Society, Newcastle-upon-Tyne), at 7 M.-r 
J. L Taylor • Theory of Longitudinal Bending of\ 

IrnnioTioK ot Mkohahical B»om***» (Utrt* Br*nch) («t L»*d,).- 
H W, BannUter Th« 8ol»nttBc Twatmeot of Boiler re«f.W»t*r. 

Institution or Mechanical Engineeee (Liverpool Drancli) (at Livar- 
noolV-L A. Legros .Traction actoaa Rough and BoadlrH«Country. 

North Ka«t Ooa»t Ikstitotiom or KnawMM Ajro murBUiUBWH 
(Middlesbrough Graduate Section),—lt. t. Battey and J. Black. 

) l..Knfa nn iviajmI is n el nee i Four-Cvclo v, Tnp^Cycle. 


SATURDAY^ Januakt 10. 

na-muTH or Matau (London 8+otlon) (»t> Inrtltnta of ifarln* 
Ktiglnurn). »t 7.80,—Dr ». B Oraaven • wrtentoinetert. 
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Science and Administration in 
East Africa. 

T H E members of the East African Parliamentary 
Commission, who returned to England on 
December 23, have not only a remarkable itinerary to 
retord even m these days of rapid travel, hut also, 
according to reports received from the five territories 
which formed the subject of their inquiries, a notable 
performance of work under peculiarly trying conditions. 
Moreover, their visit has been of special significance to 
scientific workers Major Church, whose warm ad¬ 
vocacy in Parliament of the claims of science to the 
greater support of the country and his exposition of the 
function of science in economic development led to his 
being charged with the responsibility of reporting on 
the scientific and medical services, and Mr Orms by- 
Gore, Chairman of the Commission and again Under¬ 
secretary of State for the Colonies, have both given 
abundant proof in their public utterances of their 
appreciation of the scientific aspect of the problems of 
East Africa ; their realisation of the imperative need 
for the augmentation of staffs of existing scientific 
departments; for the re-establishment of scientific in¬ 
stitutions which have been either abolished or neglected; 
and for the provision of funds for a campaign against 
the greatest scourge in equatorial Africa, the tsetse 

fly 

To scientific workers in East Africa particularly, the 
visit of the Commissioners must have been a source of 
lively satisfaction, for they have been given little sym¬ 
pathy or encouragement in recent years The appoint¬ 
ment of the Economy Committee in Great Britain m 
1922 for the purpose of reducing expenditure m public 
departments set an example to the colonial govern¬ 
ments. But while the recommendations of t Sir Eric 
Geddes for the crippling of our home research and 
technical services were tempered by the growing con¬ 
sciousness among all classes in England of the important 
part played by science in industrial development, those 
of his prototypes in East Africa met with no such 
opposition Science departments were regarded gener¬ 
ally as luxuries, and were cither “ axed ” completely or 
made aware that their continuance for more than 
another year or two was contingent upon some tangible 
and material proof of their economic value. For 
example, the discovery of a rich gold reef by a geologist 
singly responsible for the geological work of a territory 
the size of Great Britain might be accepted as a justi¬ 
fication for his continued existence. A suggestion by 
the victim that the discovery of minerals of economic 
importance was not his primary function, or that such 
discoveries could best be attained by a scientific and 
systematic examination of the geology of the country, 
would probably have been regarded, by the legal 
luminaries and administrative officers to whom was 
generally entrusted the task of reducing expenditure, 
as a confession of incompetence. 

Although in the past year the ravages of disease 
among the human and animal population ; the desicca¬ 
tion of certain hitherto fertile tracts of country due to 
unrestricted forest fires; the impoverishment of the 
soil and the increase of insect pests due to indiscriminate 
grass burning; the urgency of the need for local supplies 
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oi fuel for transportation, industrial and domestic needs 
other than timber ; the clamour of settlers and natives 
and merchants for the protection of economic crops 
against insect pests and diseases due to their partial 
realisation of the grave consequences attendant upon 
the neglect of precautionary measures, have had their 
effect upon the governments concerned, there remains 
yet considerable confusion of thought regarding the 
application of science to these matters The mentality 
still exists which would starve research in tropical 
diseases because there had been no recent calamitous 
outbreak, would contemplate with equanimity the 
expense entailed by the forced removal of a popula¬ 
tion of tens of thousands from an infected area 
when disease overtakes it, but once the immediate 
catastrophe was past, relapse into the old indifference 
to research 

It is fortunate indeed that men like Mr. Ormsby-Gore 
and Major Church were members of the Commission 
They made a special point of meeting every scientific 
officer available. In Northern Rhodesia the Commis¬ 
sioners met Dr May, who for many years has advocated 
heroic measures against the tsetse fly. Dr Dixey, the 
Nyasaland geologist whose recent discovery of dinosaur 
remains has aroused considerable interest in Great 
Britain, and whose discovery of coal in the Chiromo 
district with indications of a coalfield of vast dimensions 
is of the utmost importance to East Africa, was able to 
show Major Church round the scenes of his labours and to 
indicate what was urgently required in the nature of a 
geological survey. In Tanganyika Territory, Dr. 
Shircore and Dr. Butler discussed with him their 
divergent views regarding the relation of yaws and 
syphilis. Dr. Scott was able to show the tremendous 
improvement that he has effected in the sanitation of 
Dar-es-Salaam, which promises to eradicate malaria in 
this district. The Commissioners travelled far through 
the fiy belts with Mr, Swynnerton, whose heroic 
measures against the tsetse fly will establish his reputa¬ 
tion as one of the foremost personalities in East Africa. 
They visited also the Veterinary Research Laboratory 
at Mpapwa, where Mr Hornby is conducting a series 
of remarkable experiments to test the relative values of 
hyper-immunisation and immunisation In Uganda 
they met the important staff, consisting of Dr. H, L 
Duke, Dr G D. II Carpenter, and Mr. Fiske, whose 
investigations into sleeping sickness must form the 
basis of any campaign for the removal of this human 
scourge. There also Mr. Wayland and Mr, Simmons, 
the geologists, gave them a greater insight into their 
purely scientific work and their discoveries of oil in the 
vicinity of Lake Albert Nyanza than the mere perusal 
of their official report would indicate; and in Kenya 
Colony they were able to judge dispassionately of the 
effect of decentralisation of the research laboratories 
which followed the departure of Mr. V. H. Kirkman 
to Zanzibar. The visit to the Amani Institute in 
Tanganyika a few days before departing from 
Mombasa convinced Mr. Ormsby-Gore and Major 
Church also of the urgent necessity of carrying on 
the work started by Zimmerman under the German 
Government. 

The Chairman of the Commission, in his public utter¬ 
ances, brought home to our East African communities 
the grave character of tsetse fly domination* Many of 
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his hearers learned for the first time that two-thirds of 
Tanganyika Territory is practically unfit for human or 
animal occupation through the activities of this insect 
and that in every territory visited the fly is increasing. 
He suggested that the malign influence of the tsetse 
fly upon tropical Africa is such as to merit the endow¬ 
ment by all civilised countries of a group of research 
workers to investigate the special problems connected 
with it. 

Major Church did well to remind his Mombasa 
audience of the disadvantages of parochialism, giving 
the decay of the Amani Institute as an illustration of 
his theme, Although that great botanical research 
institute is ideally situated for carrying out work of 
vital importance to the whole of tropical Africa, inter¬ 
colonial jealousies have led each colony to evade 
making a contribution to its upkeep, with the inevit¬ 
able, results. He tentatively suggested also that the 
new bacteriological laboratories at Entebbe in Uganda 
might be supported by at least four of the East African 
territories owing to its advantages of situation. In the 
same way, the Veterinary Research Laboratory at 
Nairobi m Kenya Colony, founded by Mr. Eustace 
Montgomery, Veterinary Adviser to the Lake territories, 
might be considered as the principal veterinary research 
centre for East Africa, although the claims of the 
Mpapwa Laboratory in Tanganyika to this distinction 
must be Considered, Both Dr. Walker at Nairobi and 
Mr. Hornby at Mpapwa have much to gain by associa¬ 
tion under one roof. On the other hand, the establish¬ 
ment of a research centre for investigations m con¬ 
nexion with tropical diseases other than sleeping sick¬ 
ness would be extremely costly, and in view of the. 
present divergent lines of inquiry, and the sharp conflict 
of opinion regarding the nature of certain diseases, it is 
doubtful whether any advantage is to be gained at 
present by centralisation. But apart from any de¬ 
cision of the five territories to pool their resources to 
establish research centres catering for the needs of their 
populations, the need for co-ordination and co-opera¬ 
tion between them is imperative. 

Unfortunately, while it is admitted that the depart¬ 
ments entrusted with human and animal pathological 
research are inadequately supported, in certain terri¬ 
tories there is practically no provision for research of 
any kind. Not even the important discoveries of 
Dixey of Nyasaland, or the work of Wayland and 
Simmons in Uganda, have sufficiently stirred the 
imaginations of the members of the legislative councils 
in the other three territories to stimulate them to 
create geological departments. Very little systematic - 
research is being done in these same three territories ‘ 
in connexion with their economic crops, namely* 
cotton, maize, coffee, sisal, and wheat, while the 
possibilities of cinchona plantations have never been 
explored. 

It is hoped that this state of affairs will soon be 
remedied. Backed by the authority of the Commis¬ 
sioners, there should no longer be any excuse for timidity 
on the part of colonial governors, most of whom per- ‘ 
sonally are fully alive to the necessity for scientific,, 
research, and it is sincerely hoped that they will without 
delay put bold estimates for its prosecution before the > 
members of their respective legislative or 
Councils. ' h • V 
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) , k Roman Britain* 

$c) The Raman Occupation of Britain : hang Six Ford 
, Lectures delivered by F, Haverfield , now rcinsed by 
George Macdonald, with a Notice of Havetfield 1 s Life 
and a List of kts Writings . Pp, 304 + 9 plates. 
(Oxford: Clarendon Press; London: Oxford 
University Press, 1924,) 185. net 

(2) Roman York: the Legionary Headquarters and 
Colonia of Eboracum . By Gordon Home. Pp. 
204 + 30 plates. (London : Ernest Bcnn, Ltd., 
1924 ) i2r, 6 d. net. 

'HE Ford lectures of the late Prof. Haverfield were 
delivered at Oxford in 1907. At the time of 
their delivery it could be said by the man best qualified 
to judge, “ that the enquiry into the history and 
character of Roman Britain, with all its defects and 
imperfectations, has been carried much farther than 
the enquiry into Celtic or Saxon Britain, much farther, 
too, than the enquiry into any other Roman province , 
and that our scientific knowledge of the island, however 
liable to future correction and addition, stands by 
itself among the studies of the Roman Empire/’ It 
was, in fact, high time for such a summary of results 
and retrospect of the course of inquiry as might be 
expected from a Ford Lecturer. 

(1) Haverfield was not, however, the man to publish 
immature work. To those who were privileged to hear 
them, even if they had worked with him and for him— 
and he had more truly founded a school than any of his 
contemporaries at Oxford—the lectures of 1907 were 
a revelation. Yet publication was postponed , the 
multifarious calls upon the time of a man as efficient 
and thorough in university business as he was in the 
direction of research ; then the War, the separation of 
man capable of great friendships from continental 
colleagues, the loss of so many of those younger men 
whom he had trained and inspired; the more urgent 
need, as it might well seem, to press on with current 
work and raise a new generation of workers—all this 
intervened ; and the lectures appear now as a memorial 
volume, at once of their distinguished author and of 
the three hundredth anniversary of the Camden chair 
of ancient history, which he filled with such vigour and 
distinction. 

The necessary revision of the drafts, and expansion 
on the lines projected by Haverfield himself, has been 
admirably done by Dr. George Macdonald. He has 
also supplied an intimate study of the man and his life’s 
work, and a bibliography which, though limited to 
Signed articles, and exclusive of book reviews, fills no 
* less than eighteen printed pages, and runs to as many 
v a$ twenty-five items within a year. 

, Jhe stpdy of Roinaft Britain is an instructive example 
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of the ups and downs of scientific method. Quite early 
in the Saxon period, the standing monuments of Roman 
occupation, and the folk-memories of the surviving 
British, challenged attention and comment, and on 
the British side of the breach, there were traditions 
older still, of the coming of the Romans, and of Celtic 
resistance to them. There has never, therefore, been 
a time when the written history of our island did not 
begin with a retrospect of Roman Britain.” In the 
twelfth and thirteenth century renaissance, which gave 
us the University of Oxford, it was the same, with the 
new habit added, of describing the monuments, de¬ 
ciphering inscriptions—more generally practicable then 
than now, for a generation whose learned language was 
still Latin— and attempting to identify places and lines 
of communication. 

The achievements, in this direction, of men like 
Henry of Huntingdon and Geoffrey of Monmouth, 
have been the sport and the despair of their 
successors; and their ghosts still haunt the local 
antiquary. Even quainter disservice was done by 
renaissance scholarship abroad, whereby, in great 
ignorance of topography or philology, * c obsolete names 
of cities are set forth in modern fashion,” as in Servetus’s 
edition of Ptolemy. But the “ Britannia” of William 
Camden was recognised, at its first publication in 1586, 
as opening a new era of research. It stands, indeed, 
by the side of the classics of natural philosophy as a 
pioneer of the “ advancement of learning ” Camden, 
however, though a great antiquary, was not a first-class 
scholar, nor of scrupulous accuracy or self-criticism 
among the temptations which beset all historians , and 
some of his fertility of imagination and slovenliness in 
detail has descended upon lesser men, along with his 
inspiration to systematic field-work Other handicaps 
were, the disfavour into which the Society of Antiquaries 
fell under James I. , the divorce between this London 
institution, after its revival in Stukeley’s time (1717-18), 
and the literary scholars of the Universities; and 
Stukeley’s disastrous acceptance of the forged f ‘ Richard 
of Cirencester,” which perverted almost everything that 
was written on Roman Britain for a full century after 
1757 

It was only gradually that the Roman occupation 
of Britain came to be conceived either as a well-marked 
and peculiarly self-contained phase of British history, 
Of as the local aspect of Roman imperialism. The 
antiquarianism of the eighteenth century was the hobby 
of a few able amateurs Camden’s classification of 
antiquities by counties stimulated much county- 
history and local patriotism of a competitive kind, 
but few attempts to comprehend either whole periods 
or natural regions. Then, the new movement in 
scientific thought which escorted revolutionary.politics, 
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and the aesthetics of romance, found one of its 
characteristic expressions in a philosophy of history, and 
another in the regional studies appropriate to an age 
of nationalism. While Niebuhr, Ranke, and Mommsen 
were making history scientific, the squirearchy and the 
(t literary and philosophical ” societies made archae¬ 
ology popular and fashionable The “ new rich” of 
the early nineteenth century, as of the seventeenth and 
the twentieth, followed the fashion ; became collectors 
and sometimes connoisseurs ; and the “ classical” 
education administered, for similai reasons, to their sons 
perpetuated an acquaintance with Caesar’s work, at all 
events, as part of the outfit of a gentleman, though at 
some risk to his knowledge of cither history or geography. 

Probably there are lew countries even now in which 
an interest in t( Roman remains ” lies so near the 
threshold of consciousness as in Great Britain, few, 
however, in which the notion of them as a subject 
of scientific investigation was, until recently, so remote 
even from the minds of many scholars 

The last generation of explorers, indeed, has had 
almost as much to undo as to create. The ancient 
divorce between university scholarship and regional 
field-work, which was notorious m Camden’s time, 
persisted within living memory; and in so far as they 
have been reconciled, it has been the work of two men, 
Haverfield himself and Pelham, his predecessor in the 
Camden chair. The characteristic English disbelief in 
anything systematic or expert, whether in training or 
in research, is hard to defeat. the distance between 
London and the older Universities hampers intercourse 
between literary scholars and the national storehouse 
of antiquities, the "‘little learning” of the local 
antiquary, and his invincible antipathy no less to the 
use of modern languages than to continental methods 
of study, have stultified the benevolence of local patrons, 
which has often been generous. 

For this state of things there are two remedies, 
illustrated respectively by the two books under review : 
better scholarship and wider background of knowledge 
on the part of the local field-worker—and a book like 
that of Mr. Home on Roman York would have been 
impossible twenty years ago—and closer and more 
persistent supervision and correlation of the fidd- 
worker by what may justly be described as a head¬ 
quarters staff. For, as Haverfield frankly concludes, in 
his first Ford lecture, the reforms effected by Mommsen 
in particular in Roman history during the nineteenth 
century 41 make it doubtful if the amateur can in the 
future do any real good.” “ The whole subject has 
become much harder ”; for “ to-day, unfortunately, 
accuracy is necessary ” ; and if we seem not to know 
now a good many things which passed current with 
antiquaries half a century ago, it is due to ruthless 
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critical revision by a few men of scientific training and . 
experience. 

This critical revision of our knowledge of Roman 
Britain has various opportunities and lines of approach, 
as the lectures in question demonstrate. The older 
historical geography dealt with political boundaries 
" described pictonally on a series of vari-coloured 
sheets ” : it is quickly giving place to a 4 4 wider and a 
wiser view ” of the relations of geography and history, 
which * * begins by studying the physical features of the 
world by themselves,” and only afterwards attempts, 
m the light of this knowledge, 1 * to deduce the influence 
of these physical features in any special period.” Only 
so, as in the first lecture of this series, can the strategy, 
for example, of Claudius’s campaign of conquest in 
a.d. 43 be appreciated, and the later operations of 
Agricola, Hadrian, or Ulpius Marcellus, and the revolt 
of Boadicea, or of the North in the days of Commodus, 
be set in their true perspective. Only so, too, in the 
light of continental work on the defences of other 
frontiers of the Empire, on the Rhine or the Danube, 
and in North Africa, can the details of legionary camps 
and outposts of <( auxiliary 99 troops be seen as parts of 
an orderly scheme of occupation; and as Mommsen 
himself admitted, ‘ 4 you have such wonderful inscrip¬ 
tions in your North country; no land tells us more 
about the Roman army.” 

Similarly, the <f Romanisation ” of Britain is a special 
and exceptionally interesting example of a process 
which was going on, during the same four centuries, 
in many border-lands. Here again geographical con¬ 
ditions impose rather austere control; all higher culture 
being u confined to a definite area in the centre, the 
east, and the south of the province. . . . Outside that 
area we may search practically in vain for traces of 
civilised life. Inside it we shall find almost nothing 
else,” for when the military situation was once defined, 
troops were not stationed where they would be out of 
action in case of trouble on the border. There are 
qualifications to be made, of course; 44 in particular, 
the midlands were thinly and poorly peopled,” yet in 
Cambridgeshire, as Dr. Cyril Fox has shown more 
recently, it was during the Roman occupation that we 
can first trace any serious exploitation of the forest- 
ridden clay-lands. There is a practical moral to 
this midland emptiness: 41 amidst its great woodlands, 
and on its damp and chilly soil, agriculture con expand 
only under the exceptional conditions of a Napoleonic 
war. Pigs, sheep and cattle may flourish better* * . \ 

So history repeats itself, and Roman Britain in its broad 
geographical features was very mpeh the Britain tiiat } 
we know. j 

More important was the life of tfietown^ - 
the first novelty of Hayerfldd’a 

' > \ r - l' f 
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aepsasarily Jacking het^ 
Wkb fectto pn the origin, structure, and outlay of 
British settlements the adaptation of Roman 
l^^tectaml conventions to British weather and Celtic 
and the pottery and other characteristic elements 
the furniture of the houses so developed receive 
tfmh fresh illustration and commentary and no less 
perpetual challenge to traditional misconceptions 
whether the true story be available as yet or not 
Especially is this suspension of judgment out of 
very fuflness of knowledge apparent in the last of 
thefce lectures entitled Roman Britain and Saxon 
England and dealing with a state of things of which 
die writer frankly says that if for one reason it is not 
to be called a period for another reason it can hardly 
be called history Like the Bronze Age or the Early 
Iron Age it hes outside the ordinary range of historians 
The early history of the English has been written 
often enough But it is mostly fiction The Celtic 
world 1$ equally unhelpful I do not thmk I have 
exaggerated the general uncertainty which overhangs 
large parts of Celtic studies Here assuredly is no 
place for a respectable historian In Roman Britain 
on the other hand even for so severe a sceptic ancient 
history comes to the rescue of modem archaeological 
detail purging the rhetoric and errors of Gildas But 
legfend is history personified m fiction When we can 
teat legends the general history proves usually to 
be true The heroic age remains—without the j 
heroes The struggle between Roman Bntish culture 
and Saxon barbarism was on & small scale truly com 
pared with the great continental movements of that 
age but it was evenly balanced and fiercely disputed 
Here archaeology confirms legend utterly The 
conquerors were destroyers No case is known 
ttfbere Saxons dwelt m a Roman villa either by sack 
jmd burning or by evacuation the Rorhan towns 
leased to exist as settlements as completely as those 
ttf lihe Hanubiafi frontier of Noncum Geographical 
criticism comes to the rescue here too The Saxons 
advance * went on to the same point as did Rome s 
$xrd coots laid their eggs in the baths of Aquae Sulis 
** jMfcp Homes It came to a stand at the foot of the 
more violent conflict with the Saxon Chronicle 
the surviving Britons But for the rest 
% has passed from Britain as though he had 

Once more, however this is the regional 
ephemeral view * Had Rome failed 
p cmfoe, had the civihsed life found no period m , 
yy&h to grow Arm and tenacious, civilisation would 
mm perished utterly Hut geq^*phically Britain is 
counterpart of what then was Gaul 
became England, Gaul became France, 
stoy of the Romamsation of the 


I Frank and through him of Saxon and Angle over 
straits we have the link which makes the history of 
Roman Britain a chapter consecutive with our mwn 
(a) That 4 book like Mr Home s Roman Yq k 
should find a public or a publisher at all is testimony to 
the real and wide interest in Roman studies to which 
allusion has already been made When we consider 
as the author notes m his preface that the total number 
of original references to York in extant Latin literature 
is five and that the remainder Of its history must be 
reconstructed hke a mosaic from indirect references 
and inferences in the bght of epigraphic and archseo 
logical evidence we realise the amount of laborious com 
pilation which goes to a book of more than two hundred 
pages It is indeed at the same time rather more than 
a history of Roman York and a good deal less than a 
survey of Roman Britain but the preface disarms 
criticism qf its discursiveness and indeed Mr Home has 
only applied to a particular site the method c f lllustra 
tion from other places and districts which g ves their 
value to the Ford lectures 

Mr Home however is evidently not a trained 
scholar his Greek and occasionally even his Latin 
needs revision his references are few usually without 
chapter and verse m a note on p 59 all three titles 
refer to the same document 1 His English equivalents 
for Roman official titles are not always happily cnosen 
his account of the status of mumetptum and colonta is 
obscure and he refers on p 76 to Huns in connexion 
with the events of a d 284 But he evidently knows 
York and its neighbourhood intimately he has had 
the valuable help of Dr Collmge Mr Foord and other 
local colleagues he writes vigorously and easily with 
a certain touch of imagination which gives coherence 
to a needlessly large mass of detailed information and 
he has illustrated his book with a number of excellent 
photographs He does not often mention H&verfield s 
work and occasionally falls foul of his opinions but 
knowingly or not he has learned in his school and his 
essay is living testimony to that revolution in method 
of which the Ford lectures are an epitome 

Astrophysics without Mathematics 

Mdktn Astrophysics By Prof Herbert Dingle Pp 
xxvm+420+46 plates (London and Glasgow 
W Colons Sons and Co Ltd 1934) 30 s net 

T HE science of astrophysics has long since attained 
its majority It no longer needs the protecting 
presence of some more ancient science But it is at 
present almost devoid (at least in theltaghsh language) 
of that ordinary possession of a science—a literature 
it needs its classics its authoritative treatises its 
workaday textbooks its popular expositions, its 
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#f)cs qf compilation and its works of criticism, its 
manual* of theory find its manuals of practice 

Prof Dingle s Modem Astrophysics is a pioneer 
attempt at a popular exposition of the subject As 
stated in the preface the book is intended for the 
general public and the popular appeal has been given 
first place It is also comprehensive Its aitil is to 
put a reader without specialised knowledge—either of 
physics astronomy or mathematics—m possession of 
the main range of facts of observation and of the 
theories propounded to explain them 
It may be said at once that not only is there no 
book in English whi h even attempts tins but also that 
Prof Dingle s book does in some measure achieve its 
aim The demands on the non technical reader are 
probably greater than the author supposes but he who 
is prepared to face four hundred pages of somewhat 
amorphous prose is conducted twice round the whole 
existing observational material is taken to some of the 
bounds of existing knowledge and is invited to peer 
into the recesses of the unknown The author con 
scientiously faces what 1 e considers to be difficulties and 
the book abounds in independent criticism though not 
all of it is wise The popular reader will however feel 
that the greatest respect has been paid to his intelligence 
and that he has been brought to the point at which he 
Can at least frame sensible speculations of h s own 
In colie ting and arranging the facts Prof Dingle 
^as expended a great deal of labour—labour which 
Will make easier the future tasks of others For he 
has at least got the subject into a whole though rather 
a shapeless one In this connexion it may be regretted 
that references are almost non existent If these had 
been given even only for the tables the professional 
reader would have been greatly helped and the non 
professional one would not have been unduly terrified 
The lx ok would have been improved if the .frequent 
dramatic and rheton al passages had been omitted for 
they do not succeed in stimulating the reader s emotions 
more tl an would simple narration 1 he author says 
that lack of space has compelled him to be brief 
This shows want of self criticism The book suffers 
from diffuseness Repeatedly loss of clarity arises from 
excess of explanation Though possessing the literary 
form of a popular work it has the dimensions and pnee 
of a treatise and if it had been reduced by one third 
find better provided with sub headings it would have 
been more readable and nothing of value need have 
been omitted 

When one of the objects of the book is to give non 
mathematical explanations it is disappointing to find 
how often opportunities have b©en missed It is 
possible to show very simply m Words, how the 
angular diameter of a star is connected with its surface 
NO* O \Ql* II5J 


brjgbtfiefc, how ofcfcrtfitioife of btoirfe* 

detmnmations of stellar densities, and ho* the W 
tection of a moving duster plus a single detetthinatfel: 
of radial velocity affords good determination* m 
parallax These are three simple fundamental 
lationships Yet in Prof. Daigle s text the first © 
confused with the irrelevant introduction of parallaxes 
and the linear diameters of stars the second is stated 
but not argued out at all and the third is omitted save 
for a reference to the fact that if the parallax of One 
star of a moving duster can be found those of the re* 
mainder follow from the common velocity Similarly 
no attempt is made to show why the period of a Cepheia 
should be expected to decrease with increasing density 

This is the more to be regretted in that occasionally 
the author conveys much m little m an illuminating 
epigram for example when he remarks that though 
novae have been classed as variable stars it is 
doubtful if such a dassification expresses anything 
more than the philosophical instinct which craves after 
generalisation or agam referring to the maintenance 
of energy evidently one of the star s most important 
functions the expression of its instinct for self pre 
servation And such a sentence as A variable star 
is not the opposite of a fixed star is a charmmg 
example of tenderness for the difficulties of Hon 
professional brethren 

Serious criticism can be made of the actual substance 
of parts of the book for example the chapter on the 
sun contains a long description of the rival theories 
of the gaseous photosphere and the cloudy photosphere^ 
and the author gives the impression and evidently 
himself believes that there is little to choose between 
them Surely this is to speak the language of a previous 
decade It may be regarded as completely certain, 
and is believed on reasoned grounds by the over 
whelming majority of astrophysicists that the photd 
sphere does not consist of opaque incandescent cloud* 
The author largely ignores the accepted results of 
mathematical investigations whilst attempting to 
traverse the same ground verbally for example the 
difficulty that has usually been encountered as soon as 
we leave the primrose path of verbal, argument am} 
introduce a few numerical estimates of order* of 
magnitude is that the sun s boundary ought to be 
more sharp than it is not less sharp 
Again in dealing with the interior of a star the 
author shows how radiation is hapded bn from 
to layer and gives an indication of how the effect huL 
been calculated by Eddington But in dealing 
the sun he remarks how the energy distribution 1 
would be related to the huge range tyt 
from the sun * centra to its aurface © indetxf # ^ 

problem It fiaay be doub&sd whe$u£ 4 m? 
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* much analogy with that observed when an 

; surface is the radiator “ This is not the 

f'pMy failure on the part of the author to assimilate 

different researches Though there ts an introductory 
section oh the theory of spectra, much of the book 

* is written m the language of the era before a theory 
of spectra existed Jf would surely be easier for the 
ordinary reader to understand resonance radiation and 
fluorescent radiation rather than to be mystified by 
** non-temperature * f radiation Referring to Wolf 
Rayet stars, Prof Dingle says * The Wolf Rayet stars 
seem to be the only ones that behave as a wholly 
gaseous mass should Their spectra are intelligible—a 
fauit continuous spectrum due to the light from the 
high-pressure interior which has managed to escape, 
with a bright line spectrum from the surface layers *m 
pressed on it Prof Dingle is entitled to state his 
intuitive expectations, but he is not entitled to ignore 
the fact that mathematical analysis shows that a star 
is to be expected to give an absorption spectrum , the 
difficulty is to explain the existence of bright lines 
Oh another page, however, he remarks that Wolf 
Rayet radiation m general is inexplicable ” His 
attempted explanation of a bnght line spcctruln—that 
when a star reaches its maximum temperature its central 
parts are cooling whilst the outer ones are getting 
hotter—is inadmissible, as a simple calculation shows 

The author suggests that the hypothesis of the 
synthesis of helium from hydrogen is in keeping with 
the observed fact that the second spectrum of a nova 
has weaker hydrogen lines and stronger helium lines 
He apparently fails to realise the exceedingly small 
mass of gas required to produce even intense lines, an 
amount utterly negligible compared with the amount 
either of hydrogen or helium probably available 
Prof Dingle says that, as we do not know the precise 
conditions inside a cooled star, we are at liberty to 
make any assumption that is not inconsistent with the 
little we do know He then says that dM||| nebula 
may arise from a catastrophic outburst mWpled star, 
for lc to cannot say this is impossible $o long as the 
' heat energy inside the star is sufficient to account for 
the gravitational potential energy of the nebula, and , 
th*re is every reason to believe it is sufficient 9 But 
this meticulous respect for the first law of thermo- 
‘ dynamics yhen the second law is being thrown over- 
tt Js simply not fair to the nontechnical reader 
^ unorthodox suggestions of this kind without 
out the nature of their unortbodoxy 
Tiie looseness shown by these examples is unfortun- 
ately prcwit in much of the reasoning Astrophysicists 
th* took for its summaries of facts, but they 
' wjB$ belittle helped by its theoretical discussions 
V V? X. A M. 




Blond Pressure in Earl; Life. 

Department of Applied Statistics University of I onion , 
University College Drapers' Company Research 
Memoirs Studies in National Deterioration , XI 
Blood Pressure in Early Ltfe a Statistical Study 
By Dr Percy Stoclcs, assisted by M Noel Kam 
Pp m 4* 88 (London Cambridge University Press, 
1924) X2S net 

D R PERCY STOCKS work entitled ‘Blood 
Pressure m Early Life * immediately strikes 
one as filling a long experienced gap in medical htera 
ture Systolic and diastolic blood pressures are, indeed, 
taken to-day almost as a routine m the medical 
examination of a patient, and yet it is notorious how 
hazy are the conceptions of the normal range of these 
at different ages Especially is this the case in child 
hood and adolescence The principal aims of the 
author, therefore, were to investigate the behaviour of 
blood pressure during the period of puberty and 
adolescence, to ascertain the normal range of systolic, 
diastolic, and pulse pressures at ages from 5 to 40, and 
to examine the interrelation between these pressures 
and their correlation with pulse rate, physical develop 
ment, muscular strength, respiratory and psy chological 
factors, social class and athletic habits of life 
The study, which 15 a statistical one, has brought 
out some extraordinarily interesting results, a few only 
of which we shall be able to mention The systolic 
pressure is found to rise as a simple function of age 
from 5 to 11 years The onset of puberty causes a 
well marked accentuation m the gradient until at the 
age of 19 a maximum of 130 mm of mercury is 
reached Prom 19 to 40 years of age no further 
change is detectable The comparative!) rapid rise in 
systolic blood pressure during puberty is shown to 
occur even when the figures are corrected for body 
weight, which itself is positively correlated with blood 
pressure The diastolic pressure, on the other hand, 
shows an mteresting divergence from the course of the 
systolic pressure m its rate of rise with age In this 
case puberty at first hinders the nse, but this delay 
is followed at the age ot 18 by a rapid nse to a 
maximum during the 21st year following this the 
diastolic pressure tends to fall somewhat up to the 
37th year 

It is evident from the age curves of systolic and 
diastolic pressures that the pulse pressure increases 
rapidly at the onset of puberty to reach a maximum 
about the age of 18, after which it decreases equally 
rapidly into the 21st year, afterwards increasing again 
as a simple function of age 
These are some of the facts elicited by this statistical 
study Their explanation is, however, difficult Pr 
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Stocks incriminates the endocrine gland* in the causa¬ 
tion of the rapid rise in systolic pressure during 
adolescence. Experimental evidence, however, is 
Against any pressor action by the sexual hormones, 
■„ although the possibility of the suprarenal and pituitary 
bodies being in part or in whole responsible for this 
, change cannot be excluded. 

The product of pulse pressure and pulse rate is found 
to show a well-defined maximum during adolescence, 
the curve representing this product plotted against age 
showing a superficial resemblance to that of rate of 
growth in body weight The author tentatively agrees 
to the contention that this product is “an index of 
cardiac energy expended per minute in maintaining the 
circulation,” and even gives this contention the dignity 
of an algebraic notation. We would point out that 
the static factor in the total energy expenditure of the 
heart per minute is proportional to the product of the 
minute output and the mean blood pressure during 
the ejection phase of cardiac systole, and is in no direct 
manner connected with the pulse pressure. Indeed, 
the fallacy of Erlanger and Hooker's suggestion was 
conclusively demonstrated by Miss Skelton, who found 
that the relation between the pulse-pressure pulse*rate 
product and cardiac output in the isolated mammalian 
heart varied enormously, in one experiment between 
7 to i and 47 to 1 

Again, in adults, assuming that the average output 
per beat remains lairly constant up to middle life, and 
assuming that the pulse-pressure pulse-rate product is 
an index of the energy expended by the heart per 
minute, the author draws the conclusion that the mean 
product of pulse rate and pulse pressure is directly 
proportional to the mean work done by the heart per 
minute, which is merely one of the author’s original 
assumptions. Figures calculated on the further assump¬ 
tion, that the mean output per beat in large groups of 
growing individuals is proportional to the mean body 
weight of these groups, show that if the assumptions 
are justified one “ must conclude that, when the age 
of 16 has been reached, the average heart is performing 
as much as or more gross work per minute than in 
adult life, in spite of the fact that it has presumably 
not attained full size.” 

Thus many of the conclusions of the author are 
based on the assumption that the pulse-pressure pulse- 
rate product is an index of the work done by the heart. 
We repeat that the experimental evidence strongly 
militates against the validity of this assumption. This, 
of course, merely throws doubt on the interpretation of 
Dr. Stocks’ statistical figures. The results obtained 
are of absorbing interest and undoubtedly will be of 
great value to medical officers of schools and of in¬ 
surance companies. 

no 2880 vot* h 5] . 
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Our Bookshelf. 

The Pkymlogy of Photosynthesis. By Sir 
Chunder Bose. Pp. xx + 287. * ^London; 
mans, Green and Co., 1934.) net, * * 

Like all the monographs from the Bose Research in¬ 
stitute, this book contains an account of new and very 
ingenious experimental methods, and a discussion Of 
experimental results^ so detached from the general 
current of plant physiological literature that it becomes 
difficult, if not impossible, to assimilate the new data 
into the fabric of the science. Practically all experi¬ 
mental work is carried out upon the water plant 
HydnUa verticillata, a most ingenious bubbling method 
being used to record the rate at which oxygen is released 
during photosynthesis 

The presence of nitrogen in the gas expelled from the 
plant is prevented by supplying the plant with Water 
free from nitrogen, but where experiment* are being 
carried out m varying concentration of carbon dioxide, 
the earlier work of Devaux on the intercellular atmo¬ 
sphere of water plants suggests caution in the interpre¬ 
tation of experimental data This method, however, 
rendered automatic by an electromagnetic device 
registering on a recording drum, should prove of very 
great value and have many applications. 

Two other methods are also used; in one the rate 6f 1 
oxygen discharge is recorded by the change of buoyancy 
in a submerged shoot attached to a torsion balance; 
in the other the bubbles are removed by raising the 
shoot out of water and then measuring afterwards, 
either in a torsion balance or a precision chemical 
balance, the change in density of the submerged shoot 
due to the accumulation of assimilates which are 
assumed to be carbohydrates. Osmotic and turgor 
charges with their consequent effects upon the volume 
of the intercellular air system are apparently dis¬ 
regarded in this method. 

As to experimental results. Prof. Bose has previously 
briefly reported in Nature (July ai, 1923) the great 
sensitiveness of the process of photosynthesis to certain 
substances, as, for example, to the slight amount of 
nitric acid earned down into the ponds after thunder¬ 
storms. Many of his more general conclusions will 
probably not attract so much attention as the new 
experimental methods he has employed. 

The Cultivation 0/ New Zealand Plants. By Dr. li, 
Cockayne. (New Zealand Practical Handbooks.) 
Pp 139 + 21 plates. (Auckland, Christchurch, 
edin, Wellington-, Melbourne, and London; Whifr 
combe and Tombs, Ltd., n*d.) 4$. fld. 

Dr. Cockayne deserves the thanks of those interested 
in horticulture, both in New Zealand and in the British* 
Isles, for his excellent practical book On New Zealand . 
plants. It is of particular value for plant lover* in Hew * 
Zealand, since he brings to their notice the many 
remarkable native plants which gardener* am soapt ' 0/ 
neglect. It is too often the case abroad to 
residents, who may have come from the Home 
desire only to grow those plants they have known** T 
home, and often neglect almost entirely * 

plants of their country of adoption, 

Botanic Gardens in the Cobtties,rt M 
the native flora very largely 
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A '$he cbilectiqn of exotic plants under cultivation From 
Df Cockayne’s book it is clear that in the New Zealand 
Botanic (wardens, care is taken to cultivate as repre 
aentatiVq a collection of the native plants as may be 
possible, and the efforts which have been made in this 
direction are worthy Of the highest praise 
} Now, thanks to Dr Cockayne the same aim is made 
possible and easy to all lovers of gardens in New 
Zealand as he gives full particulars as to how the plants 
should be procured and cultivated and then goes on to 
give lists with good descriptive accounts and methods 
of propagation of the native trees shrubs Veronicas 
heibs, climbing plants, and ferns suitable for gardens 
There is also an interesting and very useful chapter on 
native plants suitable for town gardening The book 
is well illustrated with a number of excellent plates 
and is also furnished with a map and full index 

Das Wildseemoor bet Kaltenbronn im SckwarzwaU tin 
Naiurschutzgebiet Von Dr Karl M tiller Pp vi 
+161 +19 Tafeln (Karlsruhe 1 B G Braun 
GmbH 1924) 3 marks 

Thil author spent thirteen years in the study of a 
particular piece of moorland vegetation in the vicinity 
of Baden Baden The area is noted for its beauty and 
Dr Mtiller loves the region- a fact that contributes 
largely to the fascination of the book But not only 
is the Wildsee a lovely spot it is also of peculiar interest 
to the student of natural history In his preface the 
author states that the fauna and flora of the moor is 
that of the arctic alpine type comparable to an island 
ill the midst of a sea of central European forest pro 
dticed by the ecological singularity of its position 
Beginning With the history of the moor from the 
eighteenth century, he traces its life from 1780 when 
its water supply was originally tapped Later the 
peat itself was exploited During these periods the 
drained areas were utilised for afforestation schemes 
with conspicuous failure—sphagnum growing most 
freely on those areas from which the peat had been 
taken and reconverting them into bogs Since the 
Armistice the author’s knowledge of the region and 
hi$ numerous articles upon it have assisted in the 
postponement of further projects to use the peat and 
we are glad to learn that this beauty spot will be 
Converted into a national preserve The book is well 
illustrated with photographs and maps Mt unfortun 
ately it does not possess an index trough it has a 
good table of contents It will appeal to all lovers of 
Nature and to students of ecology, for it contains much 
Useful material attractively arranged regarding moor 
land vegetation It was written originally to interest 
all who Know and love this beautiful part of the Black 
^ Forest 

Eeetures on the History of Physiology during the Sixteenth, 
$tpeni*enth and Eighteenth Centuries By Sir Michael 
Foster Second impression Pp vm-306 (Cam 
At tha University Press, 1924 ) net 
tnsWry of the development of medicine has been 
told many times, but rarely Can we gather from these 
#CWmts a dear history of the tfco subjects, anatomy 
1 physiology, on which the whole structure of the 
Jwjfc pWhe&lmg is built The late Sir Michael Foster’s 
the" Lane Lectures M delivered at the 
Medical Collage m San Francisco in the year 


1900, and gives a detailed narrative of the progress of 
physiology m the sixteenth, seventeenth and eighteenth 
centuries In one important detail it differs from many 
books of its type it is the history of the science not 
merely of the lives of scientific workers Yet there is 
included much about the personal histones of the 
pioneers of physiology which stimulates additional 
interest in the fruits of their labours The author sees 
in the efforts of Vesalius against the blind dogma of 
the Middle Ages the foundations of modem physrology 
and modem anatomy Harvey s great work he regards 
as the direct outcome of those efforts The influence 
of advancing knowledge of physics and chemistry is 
demonstrated in the ideas of Borelh Paracelsus and 
Franciscus Sylvius In Mayows realisation of the 
functions of what is now called oxygen there is an illus 
tration of how a great scientific discovery may be com 
pletely ignored in its time and find recognition after 
more than a century 

The value of this book may be indicated by quoting 
the author s own words It is one of the lessons of 
the history of science that each age steps on the 
shoulders of the ages which have gone before The 
student will find m the book an account of this pro 
gression which will enable him better to understand the 
physiology of his own age 

Anttques their Restoration and Preservation By A 
Lucas Pp vin +136 (London E Arnold and 
Co 1924) 6 s net 

Mr Lucas s book forms a \ery useful introduction to 
the modem methods of treatment of antiques on which 
subject very little literature has hitherto been available, 
but being written m as non technical a manner as 
possible it is likely to be of more value to the anti 
quarian than to the chemist 
The work is divided into four chapters the first two 
giving a general outbnfof methods of treatment while 
the third is devoted to their application to specific 
materials A short final chapter gives certain simple 
tests for determining the composition of objects 
While the majority of the methods recommended in 
the third chapter have been found to be safe yet 
certain of the authors methods would be dangerous 
m inexperienced hands lor example the treatment 
of papyrus by soaking in water is somewhat drastic 
Papyrus which is composed of small sheets stuck 
together is very liable to disintegrate under treatment, 
and it is safer to cover it with moist blotting paper 
But in most cases the author has confined himself to 
describing methods of proved utility which provided 
the fragility of antique objects is borne m mind can 
be used by any one He is however, rather unduly 
fond of the use of paraffin wax to which cellulose 
acetate is usually to be preferred 
Some of the tests given in the fourth chapter may be 
misleading to those ignorant of science The methods 
given for determining specific gravity are likely to be 
very inaccurate Since the object must in any case 
be weighed in air, it would be better to instruct the 
reader how to weigh it in water, for only thus can an 
opinion be formed as to the genuineness of, for example, 
a com But these are comparatively small faults m 
CL book which all antiquarians will be well advised to 
Study RAM 




Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by kis t orrespondents. Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications .] 

On the Luminescence of Solid Nitrogen 
and Argon. 

A letter in Nature of November 15, by Prof. L. 
Vegard, contained some statements regarding the 
work of Dr. Shrum and myself on the luminescence 
of solid nitrogen and argon that would appear to 
warrant some comment from me Prof Vegard's 
article appears to give the impression that our dis¬ 
covery’- that the band near X«5577Am the spectrum 
obtained with solid nitrogen had a triplet structure 
with none of the components coinciding with X=* 
5577-35 A was made after he himself had noted this 
fact. A reference to our paper will show that it was 
received by the Royal Society on June 14 of this year 
A brief notice of it appeared in Nature of July 5 
Although we had found late in January 1924, or 
early in February, that this band, now called N, by 
Prof Vegard, had a triplet structure, we withheld 
publication of that fact until a paper by Prof. Vegard 
should appear, because we inferred from reports 
appearing in the daily press about that time that he 
had found the auroral * green line " in the spectrum 
of solid nitrogen bombarded by electrons 

As no reference to the triplet structure of the Nj 
band was made in Prof Vegard's paper that appeared 
in Comptes rendus of March 31, or in that published 
in the issue of Nature for May 17, we communicated 
our paper to the Royal Society on June 14. On June 
17 Prof Keesom communicated to the International 
Congress on Refrigeration a paper by Prof Vegard 
summarising the latter's work, and dated May 13, with 
an appendix dated May 31, and a further one dated 
June 13 In this paper, knd in its appendices, again 
no reference was made by Prof. Vegard to the structural 
character of the Nj band 

At the conclusion of the presentation of Prof. 
Vegard's paper at the Congress of Refrigeration, I 
was permitted to show our photographs of the solid 
nitrogen spectrum m which the structure of the N. 
band was revealed. In a paper in Comptes rendus of 
July 7, Prof Vegard referred for the first time to the 
fact that the Nj haM had a triplet structure. This 
paper, therefore, confirmed our results, although no 
mention was made m it of our work, which was known 
to Prof Keesom and others from the Leyden labora¬ 
tory, on June 17 Again, in a later paper in Comptes 
rendus, July 21, Prof Vegard dealt with the subject, 
but again made no reference to our work It is not 
conceivable that Prof. Vegard observed prior to 
June 13 that the Nj band had a triplet structure with 
none of the components coinciding with the auroral 
green line, and withheld that very important fact in 
the communications of his results obtained up to 
June tv 

Prof Vegard suggests that differences between 
his observations and ours f< may be partly due to the 
fact that their [McLennan and Shrum’s] experimental 
material was very limited, and that their arrange¬ 
ments made it difficult to overlook the experimental 
conditions and to vary them m a known way." Prof. 
Vegard apparently is not familiar with the equipment 
available in the Physical Laboratory at Toronto for 
researches of this character. Many scientific workers 
who have visited our laboratory will be able to support 
me in* the statement that our cryogenic and spectsp- 
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scopic equipment is amply aufficient to meet far 
exacting demands than those presented in this ffi-y 
vestigation. A casual glance at the reproduction 
of our photographs will show, too, that we were not 
ignorant of the best methods of using this equipment. 
Again, Prof. Vegard states that our difference of 
opinion does not originate from a difference with. 
regard to experimental facts. If we, with our experi¬ 
mental arrangements, were able to obtain the same 
experimental facts as he did, then he can scarcely 
maintain that our experimental arrangements made 
it difficult to " overlook and vary the experimental 
conditions " 

The experimental facts in so far as we know them 
are as follows : 

We found that when solid nitrogen was bombarded' 
with electrons, the luminescent band N, consisted of 
three ** broad lines or narrow bands/' with mean 
Wave-lengths X«5&54 A, X 0*5617 A, X=*5556 A. 
Prof. Vegard has found the same structure, but with 
the mean wave-lengths XW5649 A, X*56ii A, and 
* = 5555 A. 

We found that solid nitrogen, when made to 
phosphoresce by electronic bombardment, gave a 
spectrum consisting in the visible region of a single 
broad line or narrow band at X = 523i A. Prof, 
Vegard finds the wave-length of this harrow band to 
be Xw 5229 4 A. 

We found that the spectrum of pure solid argon, 
when the latter was bombarded by electrons, con¬ 
tained a band consisting of two components, one of 
them being strong with a mean wave-length at 
X^ 56 c >7 A, the other faint with a mean wave-length 
at X« 5648-3 A. 

Prof. Vegard, when bombarding solid argon con¬ 
taining varying amounts of solid nitrogen with 
electrons, found a spectral band consisting of several 
components with the strongest member having a mean 
wave-length at X =* 5604 A. 

We found, when great precautions were taken to 
purify the argon we used, and only when such pre¬ 
cautions were taken, that solid argon phosphoresced 
after bombardment by electrons, and that the 
phosphorescence spectrum of argon so treated con¬ 
sisted in the visible region of two broad lines Or 
narrow bands at x = 475o A and X^53oo A. This 
phosphorescence spectrum of solid argon Prof* 
Vegard does not appear to have observed as yet. 

Prof. Vegard takes the view that the results of his 
solid nitrogen-argon experiments indicated the oscilla¬ 
tion of the principal maximum in the N t band between 
X « 5555 A and X * 5604 A. 

We feel inclined, however, to the opinion that his 
results in this connexion indicate that he obtained a 
mixture of the N\ components of the nitrogen band 
and of those of the argon luminescence band in tfce 
same region. It may be added that, in our experi¬ 
ments, we found the positions of the components of 
the Nj nitrogen band, as well as that of the N. 
phosphorescence band, the same with the eblid 
nitrogen at the temperature of liquid helium as at 
the temperature of liquid hydrogen. V* 

Our experiments, it may also be stated, did not 
preclude the possibility of the components of the Ni 
nitrogen band originating in the cold vapour of 
nitrogen in contact with the solid nitrogen 
Vegard is of the opinion that these component spectral 
bands originated in the solid nitrogen only. He 
concludes that if the particles of the bombarded solid 
nitrogen were gradually reduced to molecular dimen-%, 
sipns, the N x composite band would degenerate’ 
finally into the very fine auroral line 5577*35, 

It is difficult for me to follow him to tins conclt&foq/ 
It seems to me that in an examination of, 
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validity oiT^of. Vegard*s theory, some useful informa¬ 
tion trught be gained by directing more attention to 
the pm&phw&SQetoce of solid nitrogen Does the 
h phosphorescent nitrogen band X = 5231 A appear in the 
spectrum of the aurora or not ? If it can be shown 
that it does, we shall know that the region in which 
: the auroral light originates is at or near the tempera- 
tyre Of liquid hydrogen. If this line does not appear 
„ in the spectrum of the aurora, and if the temperature 
of the region in which the radiation constituting 
auroral spectra originates is at or near the tempera¬ 
ture of liquid hydrogen, then why does the phosphor¬ 
escence nitrogen spectral band not appear along with 
other nitrogen bands found in auroral spectra by 
Vegard, Rayleigh, and others 

From Kayser’s '** Handbuch ” one finds that a line 
or narrow band has been found by different observers 
in the spectrum of the aurora with the following wave¬ 
lengths : xx a 5260 A, 5205 A, 5200 A, 5233 A, 5210 A, 
5230 A, 5207 A, 5228 A, 5235 A, 5166 A, and 5230 A, 
but the list of wave-lengths observed by Vegard in 
the auroral spectrum and given by him in his paper 
in the Phil . Mag. of July 1923 contains no wave¬ 
lengths between X** 4708*7 A and X = 3578-2 A It 
appears, however, from a statement in one of his 
more recent papers, that he has observed m the 
spectrum of the aurora a trace of a line near X * 5 230 A 
Cario has found a band in the spectrum of oxygen 
near X=* 5230 A, and Prof A Fowler recently pointed 
out to me that Angstrom and Thalen found a negative 
band in the spectrum of nitrogen at X —5227 5 A, 
It seems veiy desirable, then, to repeat the observa¬ 
tions on the auroral spectrum to see if there is any 
trace of a wave-length at or near X ~ 5231 A If such 
a spectral line or band should be found, it would be 
well to have a very exact determination of the wave¬ 
length made in order to decide whether the corre¬ 
sponding radiation originates in nitrogen in the 
gaseous or solid state, or m some other element in one 
or other of its states 

, It is unfortunate that Prof. Vegard’s brilliant pre¬ 
diction has not as yet received experimental con¬ 
firmation. It would appear that neither he nor we 
have as yet obtained with nitrogen or argon, or with 
mixtures of these two elements at the temperatures 
of liquid hydrogen or helium, by the use of any 
agent, a spectrum that includes a broad line or narrow 
band within a region of 10 A on eithei side of the 
famous “ green line," the wave-length of which, 
according to measurements made with great precision 
by Babcock, is X« 5577-35 A. Nevertheless, Prof. 
Vegard's theory has been most stimulating, and has 
led already to the discovery of valuable and important 
experimental results. J. C. McI.fnnan 

The Physical Laboratory, 

University of Toronto, December 6. 


The Life of Lord Rayleigh. 


, History should have as little fiction attached to it 
as possible and evidence should be tendered in time, 
by those who can speak with knowledge ; this view 
may not be in accordance with practice . none the 
iess, it may be advocated as desirable doctrine, 
especially as it has the authority of the author of 
a saint recommended for worship by Huxley 
^-who has said; 

bn doit des 6gards aux vivants. 

On ne doit aux marts que la v&rit6, 

, All who knew the late Lord Rayleigh even dis- 
he was very difficult of approach—will agree 
Witb, S&J. J. Thomson (Nature, December 6, p 814) 
wtt Ws son has written bis Life with remarkable 
and eense of proportion—but some of us can 
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scarcely admit that nothing more is to be said even 
of the discovery of argon. The account given is only 
partial, in no way a complete presentation of the 
episode ; among others, we should like to have,heard 
the views of Gordon, the discoverer's devoted IrI ora¬ 
tory servitor. Lord Rayleigh was but young at the 
time of the achievement ana cannot have been aware 
of the state of feeling among chemists—nor, probably, 
was his father; he will not know in what reverence 
we held hts father's work 1 suppose I was behind 
the scenes as much as anyone, the more as 1 was 
president of the Chemical Society, was thoroughly 
acquainted with Ramsay and his ways and, as is well 
known, an intimate friend of Sir James Dewar. 

At the annual general meeting of the Chemical 
Society, on March 27, 1895, I made the following 
statement, to the fellows, in my address. 

Your Council have decided to appoint Lord Rayleigh 

our Faraday lecturer and to request his acceptance 

of the Medal in recognition of the important 

service which he has rendered to Chemistry by his 

discovery of Argon 

I handed the medal to him from the presidential 
chair — he accepted it His guarded remarks in 
acknowledgment are dn record in our Journal The 
Chemical Society advisedly took the view that it was 
his discovery There was the strongest possible 
feeling among chemists that his name alone should 
have been associated with the discovery. I may add 
that, on the same occasion, I had the pleasure of calling 
upon Ramsay to make public his startling discovery 
of helium in cleveite, which was thereupon confirmed 
by Crookes. 

Lord Rayleigh has dealt mainly with his father's 
electrical work (on the ohm and the ampere) and 
that on argon* Probably some of his leaders are 
disappointed that 4 he did not also summarise his 
activity in other directions—particularly his work On 
oil films and capillarity, which is proving to be of 
special interest and importance in our field If I be 
not mistaken, the part he took in such inquiry is not 
sufficiently recognised. If another edition be called 
for, let us hope that a chapter on his work in general 
will be added 

As to my friend Sir Joseph Thomson's gibe at 
chemistry—what is chemistry ? I hold that chem¬ 
istry and physics are inseparable disciplines, the 
parting line a broad valley through which both flow; 
the pity is that physicists so rarely stray from their 
own region up the chemical slope, that their vision is 
so little adjusted to our country They suffer, 
indeed, from Chcino-rnyopia , not Chemotaxta , I fear 
the fault is congenital Apart from Regnault and 
Rayleigh, I believe determinations of the density of 
gases are all but entirely the work of chemists—has 
not Sir Joseph heard of Avogadro's theorem and of 
one Cannizzaro, a chemist and Roman Senator > The 
determination of gaseous density is the fundamental 
operation in chemistry, as he will see if he consult a 
bygone classic, Cooke’s “ New Chemistry ” Gaseous 
density is the foundation stone of our entire numerical 
system. What, however, can they know of chemistry 
who only physics know ? Indeed, there would seem 
to* be a constitutional aversion from our science in the 
mind of the physicist—he lacks the necessary freedom 
of outlook to appreciate our numberless excursions. 
The slowness with which Lord Rayleigh saw the 
treasure beneath his feet wag probajuy owing to the 
fact that he had little real chemical feeling ; Ramsay 
at Cnee appreciated the value of the find when 
asked to inspect the ground and took shares without 
hesitation Henry E. Armstrong. 

54 Granville Park, 

~ Le^iabam, S/E. - 




The Adhesive Apparatus of the 44 Sucking-fish.” 

&A&LY m 1923 I published in Nature a short 
Summary of ray views regarding the mechanism of 
the so-called suckers of certain hill-stream fishes 
'and of the 14 Sucking-fish "—Echeneis 1 My con- 
elusions were based on an examination of the living 
Specimens of two Indian geneia of bill-stream fishes 
—Pseuclecheneis and Glyptothorax, and on a s^udy 
of preserved material of Echeneis, Later, at my 
request, Major R B Seymour Sewell, Surgeon- 
Naturalist to the Marine Survey of India, very kindly 
performed a senes of experiments on living specimens 
of Echeneis. Quite recently (September 1024) 1 
have been able to conduct a few experiments on the 
44 Sucking-fish " in the Marine Aquarium at Madras, 
In carrying out these experiments 1 received great 
help from Dr Suudara Hap acting director of the 
Madras Iosheries, and Prof, H Parameswaran, of 
the Presidency College, 

The following experiments were carried out to 
test the sucker-theory of the disc of Echeneis — 

A smooth tin sheet perforated all over with minute 
holes was taken, and the fish was allowed to attach 
itself to it It was observed that the animal was 
not able to stick to such a surface This experiment 
was repeated with a piece of fine-meshed wire gauze 
m place of the tin sheet with similar results. A 
wooden plank with a large number of parallel grooves 
running across it at short distances was next used 
in place of the wire gauze The fish could not adhere 
to such a surface 

In all these experiments it was observed that the 
fish did not like to have its sucker placed against either 
very rough or perforated surfaces Moreover, on such 
surfaces it secreted large quantities of mucus from 
its disc In all probability this secretion helps the 
fish in sticking to rough surfaces 

The fish was next allowed to adhere firmly to a 
smooth sheet of glass or a tin sheet Jt was found 
that on such smooth suifaces the fish could l>e made 
to slule forwards and sideways without any difficulty, 
but a certain amount of force was needed to pull 
it backwards or vertically upwards When pulled 
vertically upwards, the resistance against the pull 
is due to the sucker formed by the disc; while the 
force resisting the pull in the backward direction is 
due to the mechanical frictional device formed by 
the innumerable backwardlv directed spines on the 
lamella^ of the disc * When lifting the fish vertically 
upwards it was observed that the entire outer nm 
of the disc formed a big sucker In the next experi¬ 
ment the formation of the sucker by the entire rim 
of the disc was rendered impossible by introducing 
a number of match sticks under the rim It was 
then discovered that a double series of secondary 
suckers were also formed between the transverse 
lamella* on the two sides of the central axis of the 
disc, This was confirmed by gradually lifting the 
disc from behind, when it was noticed that each 
secondary sucker gave way with a hissing sound. 
It may also be noted that the secondary suckers 
produced between the lamella 1 arenot only independent 
of the outer large sucker, but are also independent 
of each oilier 

The disc of Echeneis, when in action, is therefore 
composed of an outer sucker formed by the rim, and 
of the two rows of secondary suckers formed in the 
grooves on either side of the central axis At the 
same time, the spines on the lamella? prevent the fish 
from slipping off whenever the animal is pushed 
backwards. The usefulness of the spines for attach- 

* Hon, Nauirk, m, p. 66 $ (M*y Tp» 193$)- S*e also Rec. Iml. Mui. *5, 
PP-5*7*391 09*3), 
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meat comes ihto play when the “ Sucking-fish ,y .fa 
adhering to Such t ast - swintiming animals as sharks - 
and whales, • 

The case of the hill-stream fishes is somewhat ^ 
different. They have only to contend against ; 
rapid-running current constantly flowing in one 1 
direction. Suckers under such conditions are prob- ' 
ably less useffil than non-slipping frictional devices, 
This is beautifully illustrated by the various Indian 
species of the genus Garra,® In species of ^he genus 
which live in lakes and comparatively still water . 
{e g G nmllva, G. gravefyt), the mental disc is large, + 
and the adhesive pads on the under surface of the 
paired fins are feebly developed , while in specie^ 1 
which inhabit rapid-running streams (e.g. G. kempi t 
G. golyla) the disc on the under surface of the head 
is somewhat reduced and the non-slipping adhesive , 
apparatus on the under surface of the paired finS is 
well developed. The frictional device in the case 
of these fishes is more useful than a vacuum sucker. 
The strength of a vacuum sucker is limited according 
to its area, while friction increases with pressure, 
and this m hdLstreams increases with the rapidity, 
of the current. The similarity in shape between the 
anterior dorsal profile of the hill-stream fishes and 
the anterior ventral profile of Echeneis shows 
similarity of purpose, which is to utilise the force 
of the current for increasing the pressure on the disc 
and thus to make it stick more firmly to the sub¬ 
stratum Sunder Lvl Hora. 

Indian Museum, Calcutta, 

November 4. 

In order to test the action and mechanism of the 
disc in Echeneis and determine whether or not one 
function of the disc is to act as a sucker (in the strict 
sense of the word) a series of experiments were carried 
out. 

Specimens were allowed to attach themselves to 
clean sheets of glass, and the disc was then examined 
and compared with the surface of the disc when 
unattached. In the unattached state the nm of the 
disc is soft and flexible, and around the anterior half 
of the disc the margin is distinctly raised while the 
posterior half is fiat, the transverse ridges, on which 
are numerous posteriorly - directed spines, lie flat 
against each other and present a practically continuous' " 
surface. When the animal has attached itself by 
the disc, the smooth flexible margin can be seen to bje , 
closely pressed against the glass The ridges running 
transversely are now separated from each other by 
narrow spaces, the two senes, t.e. right and left, * 
being separated by a median soft band that passes 
backwards in the middle line. At the posterior end 
this ridge stops short, so that the terminal posterior 
part of the sucker is occupied by a single large cavity * 
the floor of which is depressed. Air bubbles can tie t 
seen between the ridges and in this posterior chamber* ; 
and such bubbles may be seen passing along each ‘ 
side of the median partition mto the posterior 
chamber. „ ' \ 

When thus attached, if the posterior rim of the 
sucker is separated from the glass, air immediately S t 
enters the posterior chamber, and by slowly pulling 
the sucker away, each pair of spaces between ; 
transverse ridges can be opened separately, 
giving way with a slight sucking noise; eabh/^PmVs 1 
partment of the disc thus ears to act as,a : 

sucker. - < * ' ^ 

When once the fish has attached itself by the j 
it can be moved forwards or sideways easily*, the 
sliding over the plate, on attempting to ^ 

* Hora, Bax Mr » pk* 
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fi$h backwards, the spines on the ndges of the disc 
come into action and tend to prevent any backward 
movement ; and if the disc is forcibly pulled back¬ 
wards the spines can be heard scraping over the 
surface. If pieces of twine are placed across the 
disc they prevent the formation of the necessary 
partial vacuum and the disc fails to adhere, while if 
the disc is adherent, the introduction of a finger-nail 
or the blade of a knife between the disc and the 
surface to which it is adhering allows a’r to enter 
and the hold of the sucker is immediately destroyed 

Further experiments were conducted in order to 
try to determine the strength of adherence of the 
sucker. In the first experiment, an Kcheneis was 
allowed to attach itself to the enamel surface of a 
dish and a hook attached to a spring balance was 
passed through the gill from one side to the other 
By standing on the dish and pulling on the spring 
balance, the amount of force could be fairly accurately 
measured, and in the specimen experimented with 
the fish withstood a vertical pull of more than 30 lb 
before the hook tore through the tissues of the body 
Further experiments were conducted by allowing the 
fish to attach itself to an enamel iron tray, the tray 
being fastened securely by rope to the spring balance 
The balance was attached to a stanchion, and the 
head of the fish was scircd in a towel to prevent the 
fingers from slipping on the skin of the fish Two 
examples withstood a vertical pull of 31 and 35 lb 
respectively before the sucker w r as pulled away from 
the surface 

It seems to me that there is little doubt that the 
disc acts as a true sucker by the creation of a partial 
vacuum, while the spines are of use m preventing 
this sucker from sliding on the surface of attachment 
Thus, during life, when the Kcheneis attaches itself 
to some other larger fish, it is owing to the partial 
vacuum formed that the disc adheres to the surface, 
while the spines prevent the Kchenfcis from being 
swept backwards by the insh as the large fish makes 
its way through the winter 

A further point worth noting ns that when the 
sucker is in action and the Echcncis is attached to 
any object, all movement of the fish, except that of 
the mouth and gills that is necessary for respiration, 
seems to be suspended and inhibited The fish hangs 
absolutely motionless, and in the case of a fish that 
had been well hooked, it was found that by allowing 
the fish to attach itself to a glass plate it would hang 
motionless, while the hook and a great part of the 
fish's jaw was cut out 1 It appears that the action 
of the sucker causes inhibition of all movement of 
the body and tail. 

In order to avoid any misapprehension, may 1 be 
allowed to add that my experiments' were carriod 
out at the suggestion of Dr Ilora, and the above 
notes, recording the results, were forwarded to him 
last January 

R R Seymovk Sewell 

R.I M S Investigator . 


Transmission of Stimuli in Plants. 

An article appears on the above subject m Nyiure 
of October 25, in which reference is made to Mr. 
Snow's experiments (Proc Roy. Soc., Series B, Vol. 90, 
No. 678) in support of Ricca's theory that conduction 
Of stimulus in Mimosa is brought about by the 
transpiration-current m the wood carrying a hypo¬ 
thetical stimulating substance Mr. Snow joins two 
tut pieces of stem of Mimosa pudica by a tube filled 
ith• water and applies a flame to the lower half of the 
atom with the result that the leaves of the upper 
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half of the stem undergo a fall , hence it is concluded 
that stimulus is conducted across the water-gap. 
Mr. Snow also finds that the transpiration-current in 
Mimosa travels at about the same rate as the con¬ 
ducted excitation I have carried out numerous 
experiments with this plant relating to the supposed 
transmission across a water column, taking the 
precaution that the heated air from the flame did not 
excite the upper leaves other modes of stimulation 
were also used which were less open to sources of 
error. In no case did I find an\ evidence of the 
transmission of stimulus through the tube filled with 
w r ater This is confirmed bv the results obtained by 
Prof Koketsu last year, who found that when the 
petiole of Mimosa was cut into two halves, and 
rejoined b\ a water-tight tube filled with water, 
stimulus applied on the distal half was nevei con¬ 
ducted across the gap (R, Koketsu, Journal of 
Department of Agriculture, Kyushu Imperial Uni¬ 
versity, Vol 1, n 55, 1923 ) 

I also applied a chemical stimulant, and made a 
simultaneous determination of the rate of the trans¬ 
mitted excitation and of the rate of transport of the 
stimulating substance The two iates are of very 
different order, that of the transmission of excitation 
being at least a hundred times the (pucker The 
slow transport of a stimulant. 01 of a hormone, and 
the rapid transmission of ext ituhon, ought not to be 
confused with each othci 1 have tarried out 
numeious experiments which prove conclusive^ that 
the transpiration-cmrent has nothing to do with the 
conduction of the excitatory impulse 

In the article referred to above, T find no icference 
to my earlier researches on the transmission of 
excitation in Mimosa, some of which were published 
so far back as eighteen yeais ago (“ Plant Response," 

| 1006 , “An Automatic Method for the Investigation 
of Velocity of Transmission of Excitation in Mimosa,” 
Phil Trans., 204, B, 3913, “Irritability of Plants," 
1913 , “ The Iha-hehotropic attitude of Leaves as 
determined by Transmitted Nervous Excitation," 
Proc Roy Soc , B, Vol 93, 1922) These researches 
proved conclusively that the conduction 1 9 a pheno¬ 
menon of propagation of protoplasmic excitation 1 his 
was proved by numeious cxpeiiments of a crucial 
character Among these may be mentioned the 
charactciistic polar effect of a constant current in 
protoplasmic excitation. 1 have shown that an 
excitatory impulse is initialed at the cathode at 
“ make " and at the anode at “ break " of the curient, 
the excitatory impulse being afterwards transmitted 
to a distance 1 have shown, moreover, that the 
interposition of an elcctiotomc block arrests the 
excitatory impulse in the conducting tissue of the 
plant as in the nerve of the animal 'The above 
results have since been fully confirmed by Koketsu 
The characteristic effects described above disprove 
the theory that the transpiration-current is concerned 
111 the conduction of excitation A full account of 
my more recent experiments will, 1 hope, be published 
shortly J ( C Bose 

Bose Institute, Calcutta, 

November 20 

* An Approximation to the ProbabiUty Integral. 

Rkffrrtng to Prof H C Plummer's letter on “ An 
Approximation to the Probability Integral," published 
in Nvture of October 25, the following alternative 
way of representing the normal error function by 
Simple approximation may be of interest The 
original demonstration of this has been given by me 
in Physical Department Paper No. 8, “ A Method of 
Curve Fitting 
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Let us write as follows the equations for the three 
variables x, y, z , 


v - I zdx, . (2) 

*'0 

In the above-mentioned paper it is shown that the 
equation 



(a i \o«m 

• ( 3 )’ 

gives a very close approximation to the values taken 
from a Probability integral Tabic The numerical 
value of k may be computed from 


1-2318 
^ vt7 a \\ 8223 

■ ( 4 ) 

Now, 

eliminating z from equations 

(1) and (3) 


fa 2 

v= v ' - io\ 

N 4 

( 5 <J) 


loRto a " ~ 0 2f >77 (*) 

• ( 56 ) 


Putting a *1000, the following Table shows the 
degree of accuiacy 0/ the equations (3), (5), and of 
Prof. Plummei’s formula 
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still prevails. Examples in point ate the verbs " to , 
burke *' and " to boycott/' which it would be very 
inconvenient to discard 

It has been pointed out by correspondents in 
Nature that there is plenty of analogy in sound 
English for the formation of " scientist" from 
“ science " Sir E. Ray Lankester objects to the term 
because there is no precise definition of science , but 
surely we all know what is meant by a “ man of 
science," for which term M scientist " seems a neat 
synonym, standing aptly in antithesis to " sciohst "— 
one who haw a smattering of some branch of knowledge. 

Herbert Maxwell 

Monreith, Whauphill, 

Wigtownshire, 


Writing as a student of the history of words, 
" scientist '* can never become a permanent part of 
any language, for its quantity is *' impossible " It 
has a destructive effect in a sentence, and when 
spoken the last syllables must be gobbled. r ‘ Natur¬ 
alist may be gobbled fairly easily ; few people 
notice it , but 44 scientist M is difficult So peihaps it 
scarcely matters whether the word receives or not 
the approval of the dictionaries , words which we 
instinctively feel are repulsive drop out of use 

The only possible salvation for the word is for Us 
advocates to introduce the more correct pronunciation 
“ scientist," that is, middle syllable accented Thesis!, 
logist, are alternatives which suggest themselves; 
the lattei would be in conformity with " biology " 
and the many other " logy’s " 

Reginald A Fessenden 
45 Waban Hill Road, 

Chestnut Hill, Mass , 

December 15 
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Prof Plummer's formula may be used only up to 
6 = 2449 (see Naiuke of October 25) It is 
simpler than equation (5), and is to be preferred 
whenever values of v are quickly wanted for small 
values of x However, m practical statistical work, 
problems may arise requiring one of the variables 
x , y, z to be determined in terms of one of the other 
two over the whole of the range of x For such cases, 
when great accuracy is not wanted, the above 
equations may be useful to replace Probability 
Integral Tables The variable x may be computed 
in terms of y from equations (1) and (3) 

S. Krichewsky. 

Physical Department, Cairo 
November 22 


The Word “ Scientist M or Its Substitute. 

I do not think exception can fairly be taken to 
the adoption into a living language of any word that 
(1) contributes to convenient expression and (2) 
violates no rule or custom in etymology Con¬ 
temporary speech has this advantage over a dead 
language as a vehicle of thought, that it can be 
adapted to changing circumstance, whether that be 
effected by modifying the meaning of old vocables or 
by the addition of new ones The invention of print¬ 
ing did much to arrest colloquial change and to 
standardise speech, but a useful measure of elasticity 

1 The exponent of equation (3) has been previou-Uv given as ***07864 
and has been recently con acted to oBuit by more rigorous meUiod*, 
Equation <4) has been correspondingly corrected. 
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1 am very glad to learn from Nature of November 8, 
p O83, that Mr F Stanley is also engaged m develop¬ 
ing a spectrohehoscope. In my long focus (13 feet) 
instrument, where the slits are rather narrow and 
hence close together in order to give sufficient light 
with the requisite purity, the motion of the spectral 
line is practically equal to that of the slit for the 
small displacements from the optical axis involved 
Thus it is possible to avoid the use of such deflecting 
prisms and gearing as Mr Stanley employs. I have 
not yet attempted, however, to design a short focus 
instrument, 

A rotating disc with radial slits makes a natural 
appeal to the instrument designer and I used it for 
my first (unsuccessful) experiments, made on Mount 
Wilson with the 30-foot spectroscope of the 6o-foot 
tower telescope many years ago, It will serve very 
well with a moderate number of slits when there is 
sufficient light, but the high purity required for 
observations of the hydrogen flocculi complicates the 
problem. For example, in order to obtain with a 
disc the purity and brightness I now command with 
an oscillating bar (carrying two sets of five slits each), 
it would be necessary to use about 400 radial sUts, : 
each 0*003 inc ^ wide and with errors of spacing less 
than o*ooi inch. This can, of course, be done, 

I shall probably try it, but the simple oscillating bar 
suggested itself as an easy means of making a rigorous 
test of the method for the exacting task of observing 
the hydrogen flocculi against the brilliant disc of 
the sun. Georoe E. Hale. 

Pasadena, California* 

December 3. 
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The Compton Effect. 

Apropos of the very readable review of the diH- 
cushion on scattered X-rays at the Toronto meeting 
of the British Association, published in Nature of 
October 25, p 627, we presume your readers may be 
interested m a bit of new evidence on the reality of 
the Compton effect, obtained since that meeting. 

We have photographed spectra of scattered molyb¬ 
denum rays, with the tube and sea tier cr in one room 
and the spectrograph in another. The walls near the 
tube and scatterer were lined with lead, and the room 
was large enough to remove all other substances 
exposed to the rays to a safe distance. By that wc 
mean a distance such that even if those substances 
converted all the radiant energy falling on them into 
tertiary rays* the total quantity of tertiarv radiation 
sent by them to the 14 scatterer " would be reduced 
by the inverse square law alone far beyond detection. 
We built two such sets of apparatus, in different parts 
of the room, and used them at different times. One 
was a molybdenum ^target tube with a sulphur 
scatterer The other was another molybdenum- 
target tube, of a different form, with an aluminum 
scatterer, using a spectrograph of quite a different 
design 

Both of these sets of apparatus gave spectra like 
those described previously by Hess (Phys. Rev,, No\. 
1023 , Proc Nat Acad Sci , July 1924), which had 
given the first definite proof of the existence of the 
Compton effect in elements other than carbon These 
new spectra showed the Compton-theory lines as 
strong as m the earlier spectra Apparently, there¬ 
fore, these experiments confirm the calculations 
described at the Toronto meeting showing that those 
spectra were quite free from any contamination by 
box effects, and were due only to the elements to 
which Ross ascribed them. D L Webster. 

P A Hoss 

Stanford University, California, USA, 

December 3 


Arsenic In Oysters. 

Your contributor J. S G m reviewing (Nature, 
December 20, p 913) the report of the Ministry of 
Agriculture ana Fisheries on oyster mortality in 1920, 
and dealing with the finding 0/37 parts of arsenic per 
million m oysters from certain beds, comments on the 
serious questions raised by such a fact, A definite 
pronouncement is needed as to what constitutes 
danger As is well known, the Royal Commission on 
Arsenical Poisoning, in its report in 1903. recom¬ 
mended that no substance used in the preparation of 
food should contain more than 1/100 grain per lb. 
This recommendation lias been adopted as a standard 
for years, and many prosecutions have been successful 
for quantities but little in excess of this Surely the 
position is now more illogical than ever it was. Is 
the fishmonger to be prosecuted if his oysters have 
three parts per million (1/50 grain per lb.), and, if not, 
why should a grocer be charged if, say, a baking 
powder—probably not made by himself—contains 
this amount ? 

Results of investigation m Sweden show that fish 
mav have an arsenic content up to four parts per 
nulhon, and my own analyses of fish sold in the London 
market, recently communicated to the Society of 
Public Analysts* confirm this figure m respect of 
certain plaice. The administration of the Sale of 
Rood ana Drugs Acts in this respect requires revision. 

, H, E. Cox. 

The Laboratory, n Billiter Square, 

London, £.€.3, 

December 24. 
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Convective Equilibrium* 

There is a rather important consideration con¬ 
nected with the production of cloud m rising air 
currents (which does not seem to have received 
attention) the effect of which is to check uprushes of 
moist air. 

I have often noticed the cumulus clouds over a 
distant thunderstorm suddenly cease to rise and 
then disappear Whilst rising, their outlines are 
clear and sharp As soon as the rise ceases then out¬ 
lines become indistinct Then a partially transparent 
veil appears where the cumulus cloud was, and this 
fades away entirely, leaving the atmosphere dear. 
Why do cumulus clouds fail to rise so high as one 
would expect them to ? 

Warm saturated air near the earth’s surface (warmed 
by proximity to the ground) rises and steadily cools. 
After the dew point is reached important results 
follow Condensation takes place and the air is 
then prevented from falling in temperature so much 
as it would do if it were diy, and this would accelerate 
the velocity of the up current if it were not for the 
presence of the newly formed cloud particles The 
small drops forming the cloud are floating in the air 
and contributing their quota to its weight Condensa - 
tion thus tends to check the ascent of the mass When 
the particles become large enough to descend quickly, 
as rain or hail, they draw the air down with them 
and the uprush ceases 

The mechanical effect of falling ram, and the great 
density of a cloud due to the weight of the water 
particles in it, do not seem to have been generally 
considered R M Deeei-\ 

Tintagil, Kew Gardens Road, 

Kew, Surrey, 

December 24 


Molecular Dimensions of Celluloid. 

The results of the experiments carried out by the 
Bureau of Standards, Washington (Nature, December 
13, p 861), are of very great interest, but would be 
still more valuable if the exact composition of the 
"celluloid" were known I here is often confusion 
in referring to such words as " celluloid," " celloidm," 
" collodion " and the like Celluloid, the basis of 
photographic film, is certainly a manufactured 
mixture of variable composition, containing among 
other ingredients a considerable percentage of 
camphor, the mam ingredient being, of course, a 
soluble cellulose trinitrate, though cellulose acetate is 
now being increasingly used on account of its non- 
inflammabihty. It is, therefore, scarcely correct to 
speak of the " molecular complex of celluloid " 
(unless " complex " is intended to cover a mixture of 
two or more compounds) " Celloidin " is the trade 
name of a carefully purified and soluble cellulose 
nitrate, probably approaching to a single chemical 
substance, Collodion is, of course, a solution of nitro¬ 
cellulose in acetone, ether-alcohol, or some other organic 
solvent. Henry Garnett 

3 Lea Road, 

* Heaton Moor, 

near Stockport, 

December 14 


Erratum. —In Nature of October 4, p 49(1, a 
letter from Prof, Was Shoulejkin on " A New Method 
of Investigating Sea Waves " is subscribed " Tech¬ 
nical High School, Moscow," The work described 
was carried out at the Physical Institution of the 
Science Institution of Moscow. 
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The Theory of Evolution since Darwin . 1 

By Prof. E. W. MacBride, F.R.S. 


N O event in the intellectual world has had such a 
profound influence on the mental outlook of 
mankind in general as the publication of the “ Origin 
of Species ” by Charles Darwin in 1859 A distorted 
version of the theory embodied m it figured largely in 
the propaganda that led to the Russian revolution 
Nothing could be more interesting to the student of 
the history of thought than to analyse the ideas and 
assumptions involved in this theory and to trace their 
fate in the subsequent course of scientific criticism. 

The outlines of Darwin's theory are familiar to all, 
and the technical terms which he introduced—“ natural 
selection,” “ the struggle for existence,” “ the survival 
of the fittest have passed into everyday language 
It is to he noted that he termed his theory “ Descent 
with modification/’ and that the name u evolution ” 
was first applied to it by Herbert Spencer This is 
significant, because in Herbert Spencer’s mouth, evolu¬ 
tion denoted a general theory of everything that was 
going on in the universe, of which the development of 
animals and plants formed only a small part. We 
must emphasise, therefore, the fact that Darwin takes 
life and the fundamental properties of living things for 
granted ; he does not strive, like Spencer, to explain 
them m terms of matter and motion. 

Founding on what lie could observe of the nature 
of life as he saw it, Darwin strove to argue hack 
to what was the condition of the living world in past 
times and what are the influences at work in modifying 
it at the present time. He assumed that animals and 
plants are continually giving rise to small variations 
in all directions and that these variations are in¬ 
heritable This is the positne idea which is embedded 
in what is generally called the theory of “ natural 
selection ” For “ natural selection,” the death of the 
many and the survival of the few, is only the pruning 
knife and can of itself originate nothing new. These 
random variations Darwin attributed not to chance 
but to the environment, which, as Darwin imagined, 
produced an instability in the hereditary qualities of 
organisms winch a:c exposed to new conditions But 
besides this effort, Darwin asserted that the results of 
increase in size of organ by use and its diminution m 
size by disuse were inheritable. He was driven to this 
assumption by the endeavour to account for the 
disappearance of unused organs in such cases as that 
of an e-animals winch had lost their eyes He could 
not conceive how small decreases in size m organs 
wine h were no longer used could give their possessors 
the victory in the struggle for existence. Darwin 
imagined, further, that the struggle for a bare existence 
was in man> species accompanied by a struggle to find 
a mate, a struggle which was undertaken by the male ; 
and he attributed the varied peculiarities of colour, 
shape, ornaments, and voice which distinguished males 
from females, to the preference of the female for the 
most attractive male The results of this supple¬ 
mentary struggle were termed by Parvrin " sexual 
selection.” This part of the theory has not met with 

1 From n lecture ildivert'd nt King'* College, University of London, on 
November aS for tho Hoard ol Studies on the History, Principles, and 
Methods of Surnrc 
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general acceptance, and we can therefore leave it out 
of account. 

The difficulties in his theory which Darwin felt most 
acutely were the beginnings of useful organs from small 
useless rudiments and the origin of the sterility which 
usually exists between allied species. The first diffi¬ 
culty has been largely removed by the progress of 
embryological research, for it has been shown that new 
organs do not originate from useless rudiments but by 
the modification of older and simpler organs, but the 
second difficulty has not been fully solved even to-day. 
Believing as he did that allied species were only more 
sharply differentiated local races of the same species, 
Darwin yet had to admit that local races were mutually 
fertile, and that allied species when crossed were sterile. 
He pointed out that sterility could arise between 
members of the same species as it has done in the case 
of the primrose, and he imagined that sterility was, so 
to speak, a by-product of increasing divergence of 
constitution. 

Of course, as Darwin himself pointed out, many 
naturalists before him had interpreted the likenesses 
of allied species as evidence of blood relationship, and 
had even put forward speculations as to the course of 
evolution ; but the weak point in all these theories 
had been that they did not point to causes now in 
existence by which evolution could hav c been brought 
about. The first effect of Darwin’s theory was to 
convince scientific men, especially naturalists, that 
evolution really had occurred and that it was in fact 
still going on. The feature in the theory which secured 
their assent was “ natural selection ” It seemed to 
his contemporaries that Darwin had laid hold of a 
fact which, when once attention was directed towards 
it, no one could deny, namely, the death of the many 
and the survival of the few, It is true that Lamarck 
had previously relied on natural causes, such as the 
effects of use and disuse and the production of new 
habits as the agents in evolution, and I myself believe 
that he was in great measure right, but the changes 
of habits m animals which he postulates are phenomena 
which are slow in their effects and do not constantly 
occur, and they are not easily observable within the 
limits of a human life. Moreover, the facts which now 
give support to Lamarck’s views were not known 
when he wrote, nor even when Darwin wrote, and 
hence Lamarck failed to produce an effect on con¬ 
temporary thought at all comparable to that which 
was effected by Darwin. 

Huxley in England and Haeckel in Germany were 
the great champions of the evolutionary principle 
against theological opponents, Haeckel 9 made to the 
theory one great addition which is of far-reaching 
consequence : it had been dimly perceived by Darwin 
and is hinted at in the <f Origin of Species,” but it was 
first clearly enunciated by Haeckel. In his“ General 
Morphology,” first published in 1866, he stated that 
“ Ontogenesis, or the development of the individual, is 
a short and quick repetition (recapitulation) of phylo- 

< My fn«nd Prof. Deudy ha& pointed out to mo that Haeckel derived bis 
41 Law of Biogonutica ’* from Mechel, who wrote in 18*7, but as Meckel wa* 
opposed by von Baer, the great comparative embryologist of the day, hi* 
views were ignored. 
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genesis, or the development of the tribe to which it 
belongs determined by the laws of inheritance and 
adaptation.” This in shortened form, “ Ontogeny is 
a recapitulation of Phytogeny,” was called the 

Fundamental Law of Biogenetics.” 

, The validity of this law Haeckel sought to establish 
by numerous examples, and he has been accused, appar¬ 
ently with justice, with misrepresenting some of the farts 
in order to bring them into conformity with it. He is 
said to have made four separate drawings of the same 
embryo and to have labelled them with different names 
so as to show the identity of the early embryonic form 
in four different groups This was detected, and 
together with the wildness of much of Haeckel's 
speculation tended, especially in Germany, to produce 
a strong reaction against most of Haeckel’s teaching. 
But in spite of Haeckel’s unscrupulous action he was 
in many respects a far-reaching genius Though some 
naturalists have affected to disbelieve in the biogenetic 
law, in practice, m their morphological reasoning all 
assume its validity Even Haeckel’s special theory, 
namely, the derivation of the higher animals from a 
single hypothetical hydra-like ancestor, which he 
called the “ gastraeu,” has received more and more 
confirmation as embryological research has pro¬ 
ceeded 

Haeckel never thought that variations could be due 
to chance , on the contrary, he attributes them all to 
differences in nutrition Some which we call 1 ‘ directly 
adaptive,” like the effects of use and disuse, which alter 
the flow of blood to an organ and so change its nutrition, 
show their effects in a single generation, whilst others 
which he calls “ indirectly adaptive ” only make them¬ 
selves felt in the next or succeeding generations 
He says that the £ * superiority of Englishmen is due to 
their being fed on excellent beef; but the beef results 
from the cattle being grazed on rich clover pasture. 
Clover is fertilised by wild bees, but wild bees are 
decimated by field-mice, which are kept in check by 
cats Cats are usually kept by old maids, and therefore 
this peculiarity of unmarried females is the original 
cause of British pre-eminence,” 

Huxley, though he contributed immensely to the 
building up of a scientific zoology on the basis of 
Darwin’s theory, added nothing to the theory itself, 
but one of his sayings may be quoted as showing his 
insight into the matter at stake. “ We have got our 
theory of evolution ; what we want now is a good 
theory of evolution.” We shall find that practically 
all subsequent criticisms of what for brevity^ sake we 
may term Darwinism turn on these two questions, 
namely: (i) What is the nature and cause of variation ? 
(2) Why are species usually mutually sterile ? 

We have already directed attention to the fact that 
the development of animals and plants from simpler 
ancestors was included by Herbert Spencer in his 
theory of evolution, a theory intended to explain 
everything fchat was going on in the universe on the 
basis of tne laws of mass and motion. But Spencer 
laboured under all the disadvantages which beset those 
who write treatises on subjects with which they have 
only a second-hand or superficial acquaintance It is 
triie fh&t in his “Principles of Biology” he sees 
clearly that the vital point at issue in Darwinism is the 
cirigtn of variations, and he throws his whole weight on 
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the side of the mhcritability of the effects of use and 
disuse. But his arguments are not convincing, since 
they always involve a “ petitio pnncipii ” , he never 
seems to sec that a thorough experimental examination 
of the subject is necessary, but considers that his point 
is proved by vague plausible suggestions lie suggests 
that animals are made up of “ physiological units,” 
and that these units become modified in response to 
changed conditions and are then passed into the 
germ-cells and make their effect felt in the next 
generation. This conception resulted from his com¬ 
parison of the regeneration of the limb with the self¬ 
completion of a broken crystal in its mother liquor, a 
conception which we now know to be utterly futile 
and misleading. No doubt Spencer did much to 
popularise the idea of evolution with the general 
public, but it is impossible to point to one addition of 
any scientific importance which he made to the theory 
of evolution 

It is true that Darwin in a later and far too im¬ 
perfectly known book, 4 ( The Variation of Animals and 
Plants under Domestication,” put forward a suggestion 
somewhat similar to that of the ‘ 4 physiological units ” 
to explain the origin of variation This is the theory 
of “ pangenesis ” According to this hypothesis, every 
part of the body of animal or plant is continually 
throwing off “ gemmulcs ” which are endowed with the 
power of multiplication and with the rapacity, in 
suitable circumstances, of growing into the likeness 
of the part from which they came These gemmulcs 
are carried from part to part by the circulation, and 
they accumulate in the germ-cells They become altered 
111 character in accordance with the alteration of the 
part from which they come, and when sufficient of the 
altered gemmulcs have accumulated in the germ-cells, 
the alteration becomes hereditary. Darwin’s gemmulcs, 
however, are living units endowed with the charac¬ 
teristic vital properties of growth and reproduction, 
whereas Spencer’s physiological units are merely large 
organic molecules. 

The next important event in the history of the theory 
of evolution is the advent of Weismann, who in 1885 
published his “ Essays on Heredity,” which were later 
consolidated into a book termed “ The Germ-Plasm ” 
Until his time it had been tacitly assumed that the 
effects of use and disuse could be inherited, and the 
only reason for refusing to assign to them the exclusive 
importance attributed to them by Lamarck was the 
difficulty which many naturalists felt in explaining 
some evolutionary changes by the accumulation of the 
results of efforts on the part of the animals or plants 
which exhibited them. But Weismann challenged the 
validity of the whole of the Lamarckian doctrine, and 
this he did on two grounds first, that the evidence 
in favour of acquired characters was not sound, and 
secondly, that on account of the structure of what he 
calls the “ germ-plasm,” atquired qualities could not 
be transmitted. He therefore sought to explain the 
origin of variations by what I can only term the 
accidents besetting the ripening of the egg. Since all 
tlje father’s potencies in heredity are contained in 
the sperm-head, which is a condensed mass of chromo¬ 
somes equal in number to those in the ripe and un¬ 
fertilised egg, the real bearers of hereditary powers 
must be the chromosomes. 
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If now we suppose that a single chromosome, which 
Weismann terms an “ idant,” nay, even a portion of 
a chromosome which he calls an M id,” is theoretically 
capable of carrying out the entire development of the 
species, but that different “ids” would give rise to 
slightly different types of development and that the 
actual development of the egg is a compromise between 
the potencies of the various "ids,” we arrive at the 
Weismannian explanation of variations. If it is mere 
chance winch group of “ ids ” are thrown out of the 
nucleus when the number of chromosomes is halved 
at ripening, then obviously all sorts of different groups 
may be left in the make-up of the various eggs and 
various sperm-cells , and these different groups will 
give rise to different inheritable variations of which 
natural selection will preserve those best adapted to 
the circumstances of the animal 

But why should the various “ ids” differ from one 
another ? To this question an extraordinary answer 
was given by Weismann When a cell divides, the 
nucleus divides first and each chromosome gives rise 
to daughter chromosomes by longitudinal splitting, 
winch then by nourishing themselves at the expense 
of the protoplasm grow as big as their parent. During 
this growth, variations in nutrition of the daughters 
are the causes of variations in their structure which are 
handed on to their postenty at the next division I 
So that the very principle which Weismann rejects at 
the beginning of his hypothesis, he reintroduces in 
dealing with the chromosomes, namejy, external circum¬ 
stance^ giving rise to inheritable variation Let us 
now glance for a moment at the way in which the 
theory is worked out in detail. The fertilised egg 
begins its development with a selected group of “ ids ” 
derived m equal proportions from the father and the 
mother; each of these “ ids ” contains within it the entire 
potency to bring ubout the development of the adult 
form. When the egg-cell divides, the division, though 
apparently an equal one, is m reality unequal—one 
daughter retains the“ ids ” undisturbed, but in another 
the 4 ids ” liave already undergone decomposition and 
are now represented only by “ determinants,” each of 
whit h has only the potency of causing the development 
of that part of the, body to which this daughter-cell 
will give rise. As development continues, the deter¬ 
minants suffer further decomposition until at length 
they are resolved into “ biophores,” which have only 
the capacity of conferring on the cell in which they 
lie the power to become a muscle-cell, a nerve-cell, a 
gland-cell, etc The descendants of the other daughter- 
cell of the original two, however, receive unbroken u ids ” 
and eventually give rise to the germ-cells of the next 
generation Their lineage is called the “germ- 
track” 

On the Weismannian hypothesis, then, the germ-cells 
are separated from the body at the very beginning of 
development and are not afterwards influenced by 
what happens to the body during its growth, and 
Weismann, with true Teutonic thoroughness, having 
formed this conception of the structure of animals, 
declares it be a prion impossible that acquired char¬ 
acters, 7,e. new habits, could affect the germ-cells, 
since, as he states, he can form no conception of how 
the change in structure resulting from a changed habit 
can be represented in the nucleus of the germ-cell. 
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The experiments alleged to prove the inheritance of 
acquired qualities which were available to Weismann 
were supposed examples of the hereditary transmission 
of mutilations; these he sought to explain away, and 
he cut off the tails of mice and bred from these maimed 
animals, and showed that the offspring did possess well- 
developed tails. 

Weismann’s doctrines obtained wide acceptance, and 
were regarded as finally disproving the environmental 
ongin of variations, and the position remained prac¬ 
tically unchanged until the beginning of the twentieth 
century. 

We may now pause for a moment to take up the 
question of the sterility between species. In 189^ 
Romanes, a Cambridge man who had migrated to 
Oxford, published a book entitled “ Darwin, and after 
Darwin.” In this book he considers the question of 
how two divergent species could have arisen from one, 
and he points out that it is inconceivable that this 
could have happened by the natural selection of acci¬ 
dental variations, unless two portions of the original 
species had become isolated from one another so that 
cross-breeding was prevented. Romanes puts forward 
the idea that owing to accident (t.e. unknown causes) 
physiological variations occurred, so that two portions 
of the same stock became mutually sterile. lie thinks 
that geographical isolation is insufficient to account 
for the appearance of sterility, because species occupy¬ 
ing adjacent territories are often mutually sterile, and 
he cannot conceive how what seem to him slight 
differences in climate can effect so great a change as 
sterility, but as to the causes of the appearances of this 
" physiological isolation ” he gives no hint whatever. 
No further light was thrown on this subject until the 
last year or two, when Goldschmidt took up the ques¬ 
tion of the mutual fertility of local races of the same 
species when crossed. He showed in the case of the 

S moth that when two races from widely separated 
ties are crossed, sterile intersexes are often pro¬ 
duced which render the continued propagation of the 
mixed race difficult. His results therefore support 
Darwin’s hypotheses of sterility as a by-product of 
increasing divergence of constitution. 

The twentieth century began with two events of 
decisive importance for the theory of evolution; 
namely, the rediscovery of Mendel's researches by 
Correns in 1900 and the publication by Johannsen in 
1903 of a paper entitled “ The Bearing of Pure Lines 
on the Theory of Inheritance.”' Mendel’s researches, 
which were carried out at the same time as Darwin’s < 
work and published soon after the publication of the . 
4 * Origin of Species,” appeared in local journals of too 
limited circulation, and attracted no notice from the 
general scientific world. They had in Mendel’s mind no 
relevancy to the formation of species whatsoever, but 
were concerned only in discovering the lows governing 
the distribution of paternal and maternal characters 
amongst hybrid offspring. Mendel in his experiment# * 
always chose varieties sharply separated from one r 
another by definite clearly-cut characters. The re¬ 
discovery of Mendel’s work gave a great impetus to 
the carrying out of experiments hi Crossing all kinds Of 
variants from the normal with the type. In the&p 
experiments Bateson in .England and Morgan ih 
United States took leading part*, and rt, was soon 
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covered that those sudden deviations from the normal 
which turn up without assignable cause in most breeds 
of domestic animals and varieties of cultivated plants 
obey the Mendelian rules when crossed with the types 
Jbliannsen’s results proved the non-inheritability in 
the case of beans of those small random deviations 
from the’normal in all directions on which Darwin 
had laid such stress, and these results were inde¬ 
pendently confirmed by Jennings, who worked on 
Protozoa, and by Agar, who studied small Crustacea 
(1912). 

In consequence of these discoveries, biological opinion 
veered round in favour of regarding the conspicuous 
aberrations commonly known as sports as the raw 
material on which natural selection had worked 
Darwin, it is true, had considered the question of 
whether sports might not be the starting-point of new 
species, and had decided that they could not be so on 
account of the rarity of their occurrence. He thought 
that the chance of such a sport mating with its like, even 
if highly successful in the struggle for existence, was 
infinitesimal, and that if it did not mate with its like 
its characters would be “ swamped by intercrossing ” 
But if the deviation were in a direction favoured by 
natural selection, it might be assumed that it would 
make itself felt in lesser degree even when its orginal 
possessor crossed with the type, and the first generation 
descendants might still survive on account of its 
lessened manifestation Many have claimed that this 
argument is strongly reinforced by the discovery of the 
laws of Mendehsm. For if the deviation behaved as a 
dominant when crossed with the type, all the first 
generation of the descendants of such a cross would 
show it in as strong a manner as its orginal possessor; 
and even if it were recessive it would appear m un- 
diminished strength amongst one-fourth of the second 
filial generation. The real objection to regarding sports 
as the initiators of new species lies deeper An animal 
docs not survive on account of one organ. In its 
growth from the egg to the adult, it runs the gauntlet of 
many dangers, and a strong development of some one 
orf?an might determine its survival at one period of its 
existence, but if the deviation occurs very rarely the 
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chances against that particular animal reaching the 
critical stage at all are enormous. 

De Vries, the director of the botanical gardens at 
Amsterdam,' carried out between the years 18S6 and 
1899 a series of cultures of the garden plant CEitothera 
Latnarckiana, commonly known as the evening prim¬ 
rose lie showed that every year a number of sports 
turned up, usually about half a dozen in to,000 speci¬ 
mens, sometimes as many as three in a hundred, and 
that this sports usually, though not always, bred true 
when crossed with their like De Vries called these 
sports “ mutations, M and imagined that he had sur¬ 
prised a species m a “ fit of mutation/’ and that new 
species were not produced by a slow process of differ¬ 
entiation but by sudden jumps, so that they began 
their existence complete in all their details, as Minerva 
sprang from the head of Jove. The De Vriesian 
doctrine joined with Mendelism, and became the 
dominant doctrim of evolution and heredity for most 
of the first quarter of the twentieth century, and prob¬ 
ably t'ounts amongst its adherents a larger number of 
biologists than any other doctrine at the present time. 
It was first seriously put forward by Bateson in 1894 in 
a book entitled “ Materials for the Study of Variation,” 
in which he figured and recorded a large number of 
examples of monstrous deviations from the normal, and 
laid down two doctrines, one of which is undeniably 
true, whilst the second is really the De Vnesmn theory. 
The first was “ variation is evolution ” , the second, the 
“ discontinuity of species is due to the discontinuity of 
variation ” 

The De Vnesian view has reached its climax in a 
book termed “ Age and Area ” by Dr Willis, a dis¬ 
tinguished botanist. This book was published two 
years ago , in it Dr Willis supports the idea that species 
originate in sudden inexplicable jumps which occur only 
rarely. This idea is difficult to distinguish frpm the 
pre-Darwinian doctrine of special creation No wonder 
that Haeckel, who lived long enough to encounter this 
view m its early presentation by Bateson, said “ If 
views like this arc to be accepted, it would be better to 
return to Moses al once ” 

(To be continued.) 
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Biographical Byways. 

By Sir Arthur Schuster, FR.S. 


Introduction. 

r T''RERE are things seldom referred to in obituary 
A notices and sometimes omitted even in more 
ambitious biographies. They tell the tale of peculiari¬ 
ties or weaknesses, which the writer fears may detract 
from the merits of the man he has set out to praise. 
The biographer believes, with some show of justice, that 
his main object is to give a record of work accomplished 
and not a psychological analysis of character. But 
, Eccentricities, or even decided failings, form part of a 
’man's personality, The extent to which his teaching 
carries conviction and affects the scientific outlook of 
" his time, depend as much on his personal attributes as 
an the merits of his researches. We destroy the 
batypro of a just valuation, if we ignore those shades of 
.character or temperament which act as handicaps to 
the full fruition of his work. 
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It has been my good fortune to be acquainted per¬ 
sonally with many of the men who laid the foundations 
of the science of the nineteenth century, and I have 
retained a vivid memory of such intercourse as I had 
with them In writing down some of my recollections 
I have tried to outline personalities in a sympathetic 
spirit. If human frailties are sometimes exposed, I 
hope that the limits of allowable candour have never 
been transgressed, and that, apart from the personal 
factor, the incidents related may be found to contain 
some substantial contributions to the history of science 
during the middle period of last century 

*. 1. Urbain Jean Joseph Leverribr (1811-1877). 

Towards the end of December 1874, or nearly in 
the year 1875 ,1 received an invitation from the Royal 
Society to take part in an expedition which was being 
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organised to observe the total solar eclipse of April 
1875 in Siam, Norman Lockyer was expected to act 
as leader of the expedition, which was to start in 
February ; the time for preparation was therefore short. 
Ultimately Lockyer, who was then acting as secretary 
to the Royal Commission on Science Teaching presided 
over by the Duke of Devonshire, did not obtain the 
leave of absence he had expected, and I was put in 
charge I had never had any experience in mounting 
or dismounting astronomical instruments, or indeed 
in using them, and one of the appliances on which wc 
depended—-a large siderostat--was under construction 
and not expected to he ready before the eve of our 
departure It was essential that I should get some 
knowledge* of the instrument, and more especially of 
the process ol silvering the mirror, which was to he a 
foot in diameter A similar sidcrostat was in use at 
the Pans Observatory, where M. Adolphe Martin had 
found a simple and convenient method of silvering 
large surfaces of glass I was therefore sent to Paris, 
the consent of Leverrier, the famous director of the 
Observatory, having been obtained 

I first called on Cornu to ask advice on some optical 
questions that had arisen and, needless to say, I met 
with a most friendly reception both from him and other 
scientific men, notably Jannn When Cornu heard 
that I was to ('all on Leverrier, he shook his head and 
said : " Je ne sais pas m M Leverner est l’homme le 
plus detestable a Paris, mais je sais que e’est l’homme 
le plus detest^ ” This was not encouraging, and it was 
m fear and trembling that I entered the Observatory. 

I was received by one of the assistant observers, 
C Wolf, who remarked with a look full of sympathy. 
f( You will find M Leverner in a very bad temper: he 
has just returned from a funeral ” 1 was then barely 

twenty-three years old, and naturally looked upon 
Leverner (who was then sixty-four) as one of the 
formidable veterans of science 1 was ushered into the 
“ Presence,” received with a searching look and the 
abrupt question: “ Qui £tes-vous et que voulez-vous 
jo i ? ” I mildly answered that 1 understood Mr. 
Lockyer had written to explain the purpose of my visit. 
“ So he has,” said Leverrier, " but I want to hear it 
from you.” After I had replied to the best of my 
ability, I was dismissed with the remark: " I have 
already given instructions that every assistance should 
be given you ” 

I spent an interesting and instructive week practising 
Martin's silvering process, which has the great advan¬ 
tage that the surface comes out polished, except for a 
thin veil which is easily removed without appreciable 
friction When it was time to return home, I suggested 
to M Wolf that it might be sufficient for me to write a 
letter of thanks to Leverrier without troubling him 
with a personal call. But Wolf would not hear of this, 
and I was shown again into the‘* lion's den.” Leverrier 
was sitting at his desk, and by his side stood a trembling 
young assistant to whom he continued to speak, taking 
no notice of me. I listened to a conversation of which 
I remember the main points without pretending to 
literal accuracy. 

Levkjhuer. And so you tell me, that after trying 
for a whole week you have not yet found the mistake in 
your calculations ? 

Assistant. No. 
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Leverrier. You have, of course, applied the correc: 
tion for . , . (I did not catch the details). 

^ Assistant. Yes. 

’ Leverrier. Did you apply it with a plus or a minus 
sign ? 

Assistant. Plus. 

Leverrier It ought to be minus That is your 
mistake Go and correct your calculations. 

After the assistant had left the room, Leverrier 
chuckled. " I knew all along,” he said to me, " what 
his mistake was, but I wanted to see whether he could 
, find it out by himself ” ; and to my great surprise he 
continued," come and have a walk round the garden.” 
AH tcaces of peevishness and seventy had disappeared, 
and for half an hour or more he became a most interest¬ 
ing and encouraging talker. A new reflecting telescope 
was just being erected in the grounds of the Observatory, 
and he explained the uses to which it might be put, 
inviting me, whenever 1 felt inclined, to come and work 
with it. 

He then began to speak on a subject on which he 
evidently felt very strongly. Great preparations had 
been made in the previous year, and much money spent, 
on fitting out expeditions to observe the transit of 
Venus, which had just taken place on December 8, 
1874. The French Government had followed the 
example of other countries, but against Leverner's 
advice. It was, of course, well known to astronomers 
that he preferred other methods of determining the 
solar parallax , but the Government would not listen 
to his advice. "Que voulez-vous ? ”— France had 
recently been defeated in war, and if she did not share 
in international work, the Government was afraid that 
its action might be misinterpreted and believed to be 
due to sulkiness or want of funds. But Leverrier 
strongly expressed his opinion that the money was all 
wasted, and that neither this nor the subsequent transit 
of 1882 would add anything of value to our knowledge. 
In this he proved to be perfectly right 

2 John Prescott Joule (1818-1889). 

I once asked Joule what he felt like when he heard 
that one of his papers was rejected by the Royal 
Society, 4 ‘ I was not surprised,” he answered, * * I could 
imagine these gentlemen in London sitting round a table 
and saying to each other : * What good can come out 
of a town where they dme in the middle of the day.' ” 

There are some interesting and somewhat puzzling 
circumstances connected with the fate of that paper, 
which was communicated to the Royal Society by one 
of its secretaries, Peter Mark Roget^ on October 16, 
1840. Under the title ** On the Production of Heat 
by Voltaic Electricity,” it contained the account of an 
experimental investigation which had led Joule to 
formulate his all-important law, that the heat generated 
in a conductor by an electric current is proportional 
to the product of the resistance and the square of the 
current. The paper was read on December 17, and in 
due course a short abstract appeared in the Proceedings 
which gave the final result arrived at, and hence secured 
Joule’s priority. It is, therefore, not quite correct to 
say that the paper was rejected. The difficulty arose 
in connexion with its publication in extenso* The paper 
was short—it would not have taken up mote than four 
or five pages in the Proeeedings-*Hwia it was perhaps 
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considered that such far-reaching results could not be 
proved by the comparatively few experiments con¬ 
ducted by Joule. Criticisms were also made on 
the ground that previous investigations on the same 
subject were not mentioned On March ii, 
1841, the communication was committed to the 
Archives. 

A paper carrying the title “ On the Heat evolved by 
Metallic Conductors of Electricity and in the Cells of 
a Battery during Electrolysis ” shortly afterwards 
appeared in the Philosophical Magazine. It bears the 
date March 25, 1841, and its introductory paragraph 
concludes with the sentence • 

“ 1 hope therefore that the results of my careful 

investigation on the heat produced by voltaic action 

are of sufficient interest to justify me in laying them 

before the Royal Society.” 

This remark has naturally led to the belief (definitely 
expressed by Osborne Reynolds in his extensive memoir 
on Joule published by the Manchester Literary and 
Philosophical Society) that the paper, as printed in 
the Philosophical Magazine , is the one declined by the 
Royal Society. This, however, is not the case. The 
difference m the title is significant. The Royal Society 
paper deals with solid conductors, covering only the 
ground winch in the Philosophical Magazine appears as 
w Chapter 1,” and is there followed by a second chapter, 
twice as long, dealing with electrolysis and adding 
considerably to the range and importance of the results 
Even in the first part the two papers arc not identical, 
only a few short paragraphs being unaltered- though 
it must be admitted that the alterations arc not 
material. It is not at all certain whether the complete 
paper as it appeared in the Philosophical Magazine 
would have been declined by the Royal Society , but 
it is perplexing that the reference to the Royal Society 
has been left standing in the altered and extended 
paper. 

Wc cannot suppose that Joule deliberately wished 
to convey a wrong impression, and only one explanation 
seems to me to offer itself. It may be surmised that 
some correspondence took place in the three months 
between the date at which the paper was read and 
that at which it was committed to the Archives On 
being informed of the objections raised, Joule may 
have prepared a more complete account to be sub¬ 
stituted for the paper originally submitted; but the 
Royal Society having finally declined to print the 
original paper in extenso , he was quite likely to forward 
the amplified version to the Philosophical Magazine , 
the reference to the Society in the opening paragraph 
being left standing by an oversight. 

It is not my desire to acquit the Royal Society of all 
blame, but mitigating circumstances might be urged. 
Joule's experiments no doubt appear conclusive to us, 
but the very simplicity of his experimental arrange¬ 
ments* and the comparatively fevr numerical results 
given, may have raised doubts which were perhaps 
excusable. The heat generated was determined by the 
rise of temperature of a measured quantity of water 
in which a coil of uncovered wire was inserted, and no 
cooling correction was applied. Though Joule gave 
good reasons why these simplifications did not affect 
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the result, such cavalier treatment of the minor sources 
of error may have shocked the academically-trained 
mind as showing want of respect for the dignity of the 
problem It is seldom that referees can rise to the 
standard of Stokes, who, in reporting on a communica¬ 
tion by an eminent man of science possessing great 
intellectual powers not always assisted by clearness 
of expression, gave his judgment as follows;—The 
first part of the paper I can understand but do not 
agree with, the second part I cannot understand, 
but as the results arrived at may he important I 
recommend that the paper be published m the 
Philosophical Transactions ” 

Joule’s later work is so intimately connected with 
the determination of the mechanical equivalent of heat, 
that the importance of his investigations in other 
domains is apt to he overlooked. The two volumes of 
his published researches show that he was by no means 
a specialist, but only those who knew him personally 
are aware of the extent of his knowledge and broadness 
of interests ranging over nearly all hi ant hes ot physics. 
He was a pupil of Dalton, who had refused to instruct 
him in chemistry before he had learned the elements 
of mathematics. It was perhaps in recollection ot his 
first teacher of science that joule onto remarked to 
Balfour Stewart “ If I were a young man I would 
concentrate my attention on atomic weights ” When 
I first became acquainted with Joule, he was a little 
more than sixty years of age and m full vigour The 
meetings of the Manchester Literary and Philosophical 
Society in those days will always remain in the memory 
of those who were fortunate enough to attend them 
It was the custom then, and I believe is still, to devote 
the first half-hour to a discussion on any subject hi ought 
forward by some member, spontaneously or at the 
invitation of the president A regular attendant, Joule 
was at his best on these occasions He also made his 
presence felt at the council meetings as a confirmed 
conservative opposed to all changes His health began 
to fail about 1882, but in November 1885 he dined at 
my house to meet the late Lord Rayleigh, who had come 
to Manchester on purpose to make his acquaintance, 
“ I believe I have done a few little things hut nothing 
to make a fuss about,” he said, shortly before his 
mental powers began to fail 

After Joule’s death, I was asked by his family to 
examine his apparatus and instruments—mostly con¬ 
structed by his own hands -and i was fori unate to 
rescue his historical thermometers, winch were lying 
covered with dust m an old stable attached to his 
residence 1 was thus enabled to determine the 
difference between the scale value of the thermometer 
used by Joule and that of the standard of the Bureau 
international des Poids et Mesures. It appeared in 
the investigation that the glass of Joule’s thermometers 
is more suitable to its purpose than the glass afterwards 
employed in England. The depression of the zero after 
being raised to a definite temperature is much smaller 
and more nearly approaches that of the hard glass used 
by Fiench makers. These thermometers were pre¬ 
sented by Joule's son to the Manchester Literary and 
Philosophical Society: most of the remainder of 
Joule’s apparatus is preserved in the Physical Labora¬ 
tories of the University of Manchester 
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We are glad to see that noteworthy recognition is 
accorded to science in the New Year honours list 
Which was issued last week The appointment of 
Sir James G. Frazer and of Sir Ernest Rutherford to 
the Order of Merit, an order which was " designed as 
a special distinction for eminent men and women " 
and is limited to twenty-four members, will give 
particular pleasure to scientific workers everywhere 
Included among the honours are also the following — 
Knights , Prof John Adams, Professor of Educa¬ 
tion, University of London, 1902-1922, Prof. R H. 
Bitten, Professor of Agricultural Botany, Cambridge 
University , Mr G R Clarke, Director-General, Posts 
and Telegraphs, Tndia , Dr Ilari Sing Gour, Vice- 
Chancellor, Delhi University , Mr W. B Hardy, 
Secretary of the Royal Socictv , Prof F Gowland 
Hopkins, Professor of Bio-Chemistry, University of 
Cambridge , Principal J C Irvine, Principal and 
Vice-Chancellor of the University of St Andrews , 
Mr F Truby King, Director of the Child Welfare 
Division of the Department of Health, Dominion of 
New Zealand , Dr. 1 . M Legge, Senior Medical In¬ 
spector of Factories , Mr B Longbottom, Chairman, 
British Electrical and Allied Manufacturers' Associa¬ 
tion , Maj -Gen K C Macwatt, Director-General, 
Indian Medical Service , Mr E VV Fetter, President, 
E^ritish Engineers’ Association , Dr H J Waring, 
Senior Surgeon, St Bartholomew's Hospital, Vice- 
President, Royal College of Surgeons, Vice-Chancellor 
of the University of London, 1922-1924 CJ.E : 
Mr II G Billson, Chief Conservator of Forests, and 
Member of the Legislative Council, United Provinces, 
India DBE (Civil Division) Miss L B Aldnch- 
Blake, Dean of the London School of Medicine for 
Women 

Among the mechanical inventions which revolution¬ 
ised the cotton industry was the cotton gin of Eh 
Whitney, whose tleaLh took place on January 8, 1825— 
a hundred years ago The flying shuttle of Kay, the 
spinning jenny, the^water frame and the mule of 
Hargreaves, Arkwright and Crompton, together with 
the power loom of Cartwright, increased enormously 
the rate of spinning and weaving, but the cleaning of 
the cotton fibre from the seed was still largely done by 
hand, Whitney's great invention was made in 1792, 
and in about ten years the export of cotton from the 
United States rose from less than 200,000 pounds to 
more than 40,000,000 pounds per annum. The essential 
parts of Whitney’s machine consisted of a grid on to 
which the seeds were fed, a revolving wooden cylinder 
studded with wire teeth which tore the fibre from the 
seed, and a revolving brush which m turn removed 
the fibre from the wires One such machine would 
do the work of 50 men engaged in hand-picking. 
Whitney was born in 1765—the same year as Fulton— 
and was the son of a farmer of Westboro, Massa¬ 
chusetts. He worked as an artisan, made money by 
teaching, and in 1792 graduated from Yale When 
about to take,up a post as tutor, a chance conversa¬ 
tion led to his tackling the problem of cotton clean mg. 
His gin soon came into use and he had to establish 
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his claims by much litigation. Later, he founded a 
factory at New Haven for the manufacture of fire¬ 
arms and was the pioneer among Americans in the 
modem methods of making large numbers of inter¬ 
changeable parts He died at New Haven, leaving a 
part of Ins fortune to Yale for the purchase of books 
on physical and mechanical science 

The year 1924 was a year of notable centenaries, 
but one of scientific interest seems to have been over¬ 
looked, namely, that of the establishment of the first 
physiological laboratory m Europe The man who 
opened this laboratory m the year 1824 was Johannes 
Evangelista Purkinje, at that time professor of physio¬ 
logy and pathology at the University of Breslau 
It has been suggested that it was through Goethe's 
influence that Purkinje was appointed to this chair, 
for the author of " Faust ” reckoned him as one of his 
friends, their common interest being m subjective 
visual phenomena, The reception given by the 
Prussians to the Bohemian Purkinje was far from 
cordial, but by his amiability and scientific gifts he 
lived down all opposition. The laboratory of 1824 
was not housed in any building belonging to the 
University but m the professor's private dwelling. 
Doubtless the establishment of this first of European 
physiological laboratories attracted no attention from 
the contemporary journalists , but when we reflect 
on the immense benefits which have accrued to 
medical science from the findings in the laboratories 
of practical physiology—insulin being one of the latest 
—all men. of science will like to remember that it is 
just a few days more than one hundred years ago that 
the academic pursuit of that subject was inaugurated 
So far as we can gather, the instruction in Purkinje's 
laboratory was chiefly m histology, a subject which 
the anatomists willingly allowed the physiologists to 
teach for the next century It is only now that that 
portion of the physiologists' burden is being cast, 
where it belongs, upon the shoulders of the mor¬ 
phologists. 

A writer who signs himself M Poetarum Minimus " 
enters a plea in the Scientific Worker for December for 
the exercise of poetic expression in scientific fields, 
and as an example he submits a contribution having 
for its theme the evolution of stars from " tenuous 
mists " up to maturity and down to decay. Thus, ' 

A hundred million million years they scatter largesse of 
their rays 

They spend their substance royally throughout the 
measure of their days. 

The verses from which these lines are taken have 
commendable dignity and sound, and they are , 
reminiscent of the style of Erasmus Darwin, who 
essayed similarly to express views of the stellar 
universe current in his time in the sonnet, " Roll on 
ye stars, exalt in youthful prime." Tennyson sur¬ 
passed all other poets in the application of scientific ;! J 
truth to poetic purpose, and his astronomical allusions { 
are particularly fine, as, for example, in ** This world ^ 
was once a fluid haze of light/* and M Regions ol Jhdd ^ . 
matter, taking form : Brushes of fire, bwy gleam*/' £ 
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Several years ago the geological course of events, 
from " Nebula to Man," was described in verse m a 
sumptuous quarto volume by the late Mr. Henry 
Knipe, and Mr. Alfred Noyes has given us his beautiful 
epic, " The Torch-bearers," which is on a much 
higher plane. Poetry, however, is something more 
than accurate description m verse form It should, 
of course, have a certain beauty of sound when 
spoken, but its main function is the creation of 
stimulating thoughts which appeal to the human 
heart rather than to the intellect. While, therefore, 
we may believe that the wonders of modem science 
furnish rich material upon which poetic imagination 
may be worthily exercised, we cannot forget that 
emotion is independent of knowledge, and that, as 
Coleridge said, science seeks to know and communi¬ 
cate truth—acceptable or not—but the chief purpose 
of poetry is to give pleasure The difference is aptly 
expressed by Sir William Watson in one of his 
epigrams, thus ♦ 

Science and Art, compeers m glory, 

Boast each a haunt divine 

** My place is in God's laboratory," 

" And in His garden mine " 

A new Research Institute for the improvement of 
crops, at which special attention will be paid to 
cotton and to the fundamental problems underlying 
the production of this crop in India, was formally 
inaugurated at Indore m Central India on November 
24 last. The foundation of this new Institute has 
been Tendered possible by the provision of a valuable 
site of 300 acres by the Indore Durbar, by a grant 
of two lakhs of rupees (about 15,000/) lor capital 
expenditure by the Indian Central Cotton Committee, 
and by an annual contribution of 120,800 rujiees a 
year (a little more than 9000/) for current expenses 
in addition to the income derived from the land at 
the disposal of the Institute This annual grant has 
been provided jointly by the Indian Central Cotton 
Committee and by seven of the Central India States 
(Indore, Dhar, Jaora, Datia, Rutlam, Dewas Senior 
Branch, Narsingharh and Sitamau). The control of 
the Institute has been vested in a governing body of 
six members with the agent to the Governor-General 
in Central India as president. Three members of 
the board of governors are nominated by the Indian 
Central Cotton Committee, one by Indore Durbar, 
and two by the rest of the contributing States. The 
Director of the Institute will act as agricultural 
adviser to the States, and will in this way come in 
direct touch with the Malwa plateau, one of the most 
important cotton tracts in India. 

y* 

The experimental area which will be at the disposal 
of the new Research Institute, has been leased by 
the Indore Durbar to the Institute for 99 years at 
a nominal rent of 20/. a year; it embraces all the 
types of black cotton soil met with m India, and is 
very favourably situated for research work on crops, 
ft Is dose to "the city of Indore, now rapidly growing 
In importance as a commercial, manufacturing, and 
educational centre, and to the cotton mills. The 
of an tip-to-date library on crop-produc- 

m 2880, vol. it 


tion and the training of post-graduate students, 
selected by the Indian Central Cotton Committee, 
will be features of the Institute. Mr Albert Howard 
(formerly Imperial Economic Botanist at the Agri¬ 
cultural Research Institute, Pusa) has been appointed 
Director of the Institute and agricultural adviser to 
States m Central India, and Mrs Howard (formerly 
second Imperial Economic Botanist at Pusa) will be 
employed as physiological botanist at Indore 

On Tuesday, January 6, Sir Oliver I-odge gave the 
first of liis senes of seven fortnightly talks on " The 
Ether of Space and its Functions," under the auspices 
of the British Broadcasting Company at 2L0, winch 
was relaid to many stations in the British Jsles, and 
also to the longer wave high-powei station 5XX at 
Chelmsford The first talk was entitled " Fust 
Notions about the Ether How Matter is held to¬ 
gether, and how we see it " After describing the 
functions and uses of the ether. Sir Oliver went on to 
explain that matter was discontinuous, consisting of 
isolated particles not in contact, and was only held 
together by cohesive forces existing in the ether He 
supposed that if we could magnify a piece of matter 
to an impossible extent, it would have an appearance 
something like the midnight sky, where the separated 
pieces of matter are similarly held together or united 
into systems by the force of gravitation—which also is 
a function of the ether So that the ether is a great 
unifying entity, without which there would be no 
cosmos, but chaos. Su Oliver concluded hm first talk 
thus " You cannot imagine empty space being 
thrown into vibration ; there must be something m 
space which vibrates, and that 4 something ' extends 
to the furthest visible object, and constitutes a 
unifying and connecting mechanism, through which 
ofi our information is obtained . . We have as yet 
very little acquaintance with the universe , some¬ 
times we seem to know a great deal, at other times we 
realise that we hardly know anything The mystery 
of it all escapes us, and the possi bill tics of it are 
beyond our conception many of them we could not 
apprehend if they were explained to us, wo have not 
the terms or ideas to understand them Meanwhile 
we grope along as best we can, and do our daily work 
with a keen expectation of the future , and lie is wisest 
who denies least of the mystery which surrounds us 
and the possibilities ahead, lo assert, requires 
knowledge , to deny, requires much more knowledge 
Let us be satisfied with positive knowledge so far as 
it has been vouchsafed to us, and leave negations to 
the self-sufficing and the omniscient. We can deny 
the self-contradictory and the absurd, but in the 
unknown and the mysterious, denials have no 
legitimate place • our business is carefully ami 
cautiously to ascertain what is. We are surrounded 
by infinity, infinities of various kinds; and the 
wealth of existence is such as to justify a faith in 
our highest conceptions, a hope mi the possibilities 
which lie before us, and a chanty which enables us 
to do our daily work and to love our fellow men." 

Greenwich weather observations, which give 
approximately the average conditions over England, 
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show that 1924 was generally wet and unseasonable 
The winter months were mostly mild, while the 
summer months were mostly cool, and all months 
were wet with the exception of February, March, and 
August The mean temperature for the year 1024 
was 50° 0 F., which is o° 5 F in excess of the normal 
The warmest month was July, with the mean tempera¬ 
ture 63°, which is o° 5 below the normal; the coldest 
month was February, with the mean temperature 
37 0 3, being 2 0 5 below the normal December was 
3 0 5 warmer than the average, and there were only 
three nights, December y-11, with frost in the season 
June, July, and August were the only months with a 
temperature of 8o Q or above, the highest reading 
being 89° on July 12 The lowest temperature 
during the year was 21 0 on February 13 Ram fell 
on 168 days, yielding a total of 31 inches, which is 
7 5 inches more than the average for thirty-five years 
The wettest month was July with 4 20 inches, which 
is 2 inches more than the normal The driest month 
was February with o 65 inch, and this was followed 
closely by March with o by inch, the deficiency for 
the two months combined being 2 inches 1924 is the 
wettest year since 1903, when the annual measurement 
was 35 54 inches In the dry year of 1921 the total 
rainfall at Greenwich was only 12 50 inches , 111 1923, 
a normal year, the measured rain was 23 86 inches 
Sunshine was generally deficient, the only months 
with an excess of sunshine being January, March, 
July, and December Records of temperature and 
rainfall for London now extend over about the last 
200 years, but careful examination of these fails to give 
any cycle or periodicity which can help in the prog¬ 
nostication of the weather for a coming year or 
season ; 1925 has started with exceptionally wet and 
boisterous conditions 

On 1, of the recommendations made last year by the 
Departmental Committee on the Fertilisers and Feed¬ 
ing Stuffs Act* 1906 [Cnid 2125], was the appointment 
of a committee to consider the articles to which 
revised legislation should apply This advisory com¬ 
mittee, which has power to co-opt, has now beeu 
constituted as follows Lord Clinton (chairman), Mr 
E. G Ilaygarth Brown, Dr Charles Crowthcr, Mr J 
Garten, Mr C W. Higgs, Mr Arthur Holgate, Mr, 
Thomas Kyle, Mr. Alexander Mam, Lieut,-Col. R L 
Norrmgton, Mr. J W Pearson, Mr R R Robbins, 
Sir E J Russell* Mr John Speir, Mr. George Stubbs, 
Dr J F Tocher, Prof T. 13 . Wood, and Mr H. J 
Johns, of the Ministry of Agriculture and Fisheries, 
10 Whitehall Place, S W 1 (secretary) According to 
the terms of reference, the committee is to diaw up 
schedules prescribing tho fertilisers and feeding stuffs 
to which the proposed legislation on the lines of the 
Report of the Departmental Committee on the 
Fertilisers and Feeding Stuffs Act, 1906, should apply, 
and methods of defining and stating the constituents 
and the n worthless ” and '* deleterious 1 ’ commodities 
are to be considered 

An interesting new departure m tourist travel is 
the motor tour across the western Sahara to Tim- 
buctoo Citroen Cars* Limited, the organisers of the 
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tour, have sent us an itinerary of the route. The 
cars leave CoJomb-Bechar, the railway head of the 
Algerian railway, and pass by Igli and Beni-Abbes 
to Adrar, the centre of the Tuat region. Thence 
they pass by Taouriot and strike almost due south, 
reaching the Niger at Burem, From Burem the 
traveller can continue in cars to Gao or Niamey, with 
the alternative of going by motor boat to Kabara 
and car to Timbuctoo. From Colomb-Bechar to 
Timbuctoo by this route is 1700 miles, and the time 
occupied is eight days Timbuctoo is thus brought 
within twelve days of London, and there is a trans- 
Sahara service twice weekly. Modern hotels have 
been* constructed at Colomb-Bechar, Beni-Abbes, 
Adrar and Timbuctoo, while at other stopping-places 
the company maintains camps It is of interest to 
note that this motor service to Timbuctoo has been 
instituted within a year of the centenary of the first 
European traveller entering what was then the 
mysterious city 

Mr Murray Macgrkgor, district geologist, has 
been appointed assistant director of the Geological 
Survey in Scotland in succession to Dr Walcot Gibson 

In connexion with the Liverpool Section of the 
Society of Chemical Industry, Sir MaxMuspratt, Bart., 
will deliver a Hurter Memorial lecture in the chemistry 
lecture theatre of the University of Liverpool on 
Friday, January 16, at 8 o’clock, on " Chemistry and 
Civilisation ” 

Prof G T Morgan, professor of chemistry in 
the University of Birmingham, has been appointed 
Superintendent of the new Chemical Research Labora¬ 
tory of the Department of Scientific and Industrial 
Research at Teddington Prof Morgan was awarded 
the Research Medal of the Worshipful Company of 
Dyers in 1922 for his work on the co-ordination theory 
of valency in relation to adjective dyeing * and he is 
the author of numerous original papers in vanous 
branches of chemistry published by the ChenneaL 
Society, Society of Chemical Industry* and other 
societies 

Apfucahons are invited for some junior assistant- 
ships at the National Physical Laboratory, Tedding¬ 
ton Candidates must possess a good honours degree 
or equivalent qualification in physics* engineering or 
electrical engineering, and preferably with some ex¬ 
perience in research Application forms can be ob¬ 
tained from the director of the laboratory. They 
must be returned to him by, at latest* January 17. 

According to the New York correspondent of the 
Times , the trustees of the Metropolitan Museum of 
Art have announced the gift to that institution by 
Mr John D. Rockefeller, junior, of 1 0*000 shares in 
the Standard Oil Company of California. These 
shares are worth approximately 200*000/. The gift is 
made unconditionally* but the donor suggests in his 
letter to the trustees that it should be added to the 
endowment fund. 

ON Tuesday next, January 13, at a quarter past 
five, Prof. A. Fowler will begin a course of two lecture® ■ 
at the Royal Institution on the analyst^ of apeetra,- 
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4 fid pniThurSday at tfce samfehour Mr Julian Huxley 
will deliver the first Of two lectures on ibe courtship 
Of Awupalfi and its biological bearings The Friday 
evening discourse on January 16 at 9 o dock will be 
delivered by Sir Wilham Bragg on the investigation 
Of the properties of thin films by means of X rays 
and on January 23 by Dr A W Crossley on science 
and the cotton industry 

The third meeting of the Society for Experimental 
Biology was held at Cambridge on December 19 and 
20 the different sessions being held m the Schools of 
Zoology and Physiology Members were entertained 
at lunch m Caius College by Prof J Stanley Gardiner 
and a dinner was held in Christ s College The 
programme included a paper by Prof J Barcroft on 

Hemoglobin as an Example of the Evolution of a 
Chemical Mechanism a discussion by Dr H H 
Dale on The Nature of the Active Substances in 
the Posterior Lobe of the Pituitary Gland and a 
symposium on The R 61 e of Electrolytes in the 
Organism in which Messrs A J Clark J Gray ard 
J B S Haldane took part A number of other 
papers of interest were presented fifteen new 
members were elected 

Sir Inafifr Shaw has published privately a 

Kalendar for 1925 arranged in weeks showing 
the seasons and the international days for observation 
of the upper air Ihis is followed by a detailed list 
of the daily observations of solar and terrestrial 


radiation made in England during 1924 For each 
day of the year there is shown the sun s declination 
the measurement of solar intensity at Kew Observa 
lory between jih 30m and izh 30m the observa 
tions at South Kensington and Rothamsted of the 
maximum intensity of radiation from sun and sky 
and of the total radiation during the day upon a 
horizontal surface and measurements of incoming 
and outgoing long wave radiation made at Benson on 
cloudless evenings These observations are given 
in weeks with the unusual but convenient arrange 
meat of giving on each page two weeks which are 
separated by an interval of six months The addition 
and subtraction of observations separated by six 
months gives the even and odd harmonics of the 
radiation curve separately The Kalendar thus 
contains in readily accessiblt form much information 
of great value to meteorologists and others interested 
in solar and terrestrial radiation 

Two books of ethnological interest are announced 
for publication by Messrs Seeley Service and C-o 
I td namely The Menace of Colour by Prof 
J W Gregory dealing with many of the interracial 
problems of the day and pointing out the dangers of 
the rising tide of colour and how they may be met 
or avoided and Vanishing Iribes of Kenya by 
Major Orde Browne Senior Commissioner of 1 angau 
yika a record of the habits and customs of the tribes 
inhabiting the slopes of Mount Kenya 


Our Astronomical Column 


THt Absorption of Light in Open Star Clustfrs 
—Dr P ten Bruggencate m the Zntschnft ftir Phystk, 
October 31 describes an investigation of the colour 
indices of stars of the open clusters NGC 1647 of 
Prsesepe and of the Hyades and deduces that these 
dusters consist almost entirely of dwarf stars as is 
to be expected on the assumption that they have 
developed from globular clusters and are of great 
agfr Colour brightness diagrams were prepared in 
Which the catalogued stars were plotted and with 
certain assumptions as tp the value of the parallax 
graphs corresponding to the stars of the general stellar 
system as determined at the Mount Wilson Observa 
lory and described by Scares were drawn on the 
same diagrams It was found that in neither case 
did the Stars of the cluster agree with the graph 
This was also true of the colour brightness diagram 
of the Pleiades which has already been described by 
the author 

la the case of NGC 1647 an analysis of the 
diagram leads to the conclusion that the abnormal 
d&tfibutioh of the stars in it is due partly to the 
assumed parallax being too large and partly to 
absorption due to extensions of the dark nebulosity 
fa Taurus whidh lies between the cluster and the 
earth In the case of the two other clusters and of 
the Pleiades there is general absorption due to 
nebulosity inside the dusters The Pleiades form a 
younger duster than the others which contains a 
v number of A ana P stars, and the nebulosity m it is 
Mght and connected with the bright stars being 
froth materia) recently given off by these 
which are |n an unstable state of development 
m Preesepe and the Hyades the clusters are older 
internal nebulosity has become dark 


No nebulosity is found in globular clusters which 
are relatively young the stars not having rtached 
the stage of development mentioned above the 
first sign of instability in thesL clusters is the occur 
fence of variable stars These and the super 
giants develop to O type stars and planetary nebula 1 * 
and it is to be expected that the remains of these 
nebulae will be found in old star groups or open 
clusters 

Observations of Algol Variable —An im 
portant paper by Col F E Markwick (BAA 
Journal vol 35 No 2) contains discussions and 
light curves of six Algol variables from observations 
by himself and other members of the Variable Star 
Section They are a good example of the useful 
results that can be obtained m this field by careful 
and long continued visual estimations of magnitude 
The curves for three of the stars show secondary 
minima U Ophiuchi loss of light at secondary 
minimum o 2 mag RW Taun o 2 mag / Vulpecube 
o 1 mag They did not succeed in detecting the 
secondary minimum of Algol but the curve of 
principal minimum is shown in great detail The 
total number of observations used is 2630 they 
begin m 1906 for moat of the stars 1899 for Y Cy«m 
The period found for Algol is 2 867265 days which is 
3 9 sec shorter than that given by Chandler The range 
of the Observations used is 5336 days or 14 6 years 
The commencement and end of the principal eclipse 
are more rounded than those on Stebbmss curve 
The effect is to make the total duration of eclipse 
14*09 hours which is longer than is generally given 
but Col Markwick defends his curve on theoretical 
grounds 
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Research Items 


Human Remains from Ancient Gold Mines in 
RhoUesia —In view of the conflicting interpretations 
Of archaeological evidence in Rhodesia any human 
remains to which any degree of antiquity can be 
attributed are likely to be of importance for the early 
racial history of that area Considerable interest 
therefore attaches to a report by Sir Arthur Keith on 
two skeletons from ancient gold mines which appears 
in Vol xxu of tl e Proceedings of the Rhodesian 
Scientific Association The Due que skeleton was 
found 4i ft below the surface in a filled in working 
It is represented by numerous fragments all 
weathered partly dissolved and fallen into pieces 
They are only lightly mineralised yet have the 
appearance of having been buried for a considerable 
time possibly a thousand years or more Such 
characters as can be recognised indicate a young 
female of about 18 years c f age of an estimated height 
of 5 ft i in and belonging to the negro race The 
second specimen from Belingwe is a pure negro 
type male between 20 and 30 years of age The 
skull is small length 182 mm breadth 124 mm 
index 68 cranial capacity 1220 cc A remarkable 
feature is the projection of the alveolar bone 9 mm 
beyond the nasal spine and its wide simian nasal 
grooves The skull is mineralised to a certain extent 
and somewhat more ancient than the G wand a woman 
(described in the Proceedings of the Rhodesian 
Scientific Association Vol xxi) whose stature has 
now been calculated as 4 ft 9 m These measure 
ments are comparable with those of two skeletons of 
ancient man from Rhodesia described by Dr t C 
Shrubsall hi Man m 1909 Thus all the remains we 
have from ancient ruins or mines in Rhodesia are of 
the Negro or Bantu type and show no trace of Arab 
Egyptian Bushman or Hottentot strain 

PALTOUTHTC iNDVbTHV IN NORTHERN CHINA — 
T de Chadin and F Licent (Bull Geol Soc China 
ui 19^4 p 45) record the discovery of palaeolithic 
floors at three different places in Inner Mongolia 
The floors are found at the base of the Loess and m 
the Loess itself and the associated mammals include 
rhinoceros hyena gazelle antelope horse bison 
elephas etc The implements are made of quartzite 
psammite an l sihcified limestone and appear to be of 
Mousterian or early Aungnacian type In the same 
regions m which paleolithic implements are found m 
the I oess evidence of neolithic man is shown by the 
presence on the surface of the earth of polished axes 
arrow heads knives and borers 

Vitai ity of Jelly fish —It is a remarkable fact 
that many of the lower animals are able to live for 
a long timt without food maintaining themselves 
during the period of starvation at the expense of 
their own tissues and not merely by means of reserve 
stores of fat or other substances A very interesting 
case of this kind is described by Messrs de Beer and 
Huxley m the Quarterly Journal of Microscopical 
Science (vol 68 part 3) They found that the 
common jelly Ash Aurelia aurtta can be kept alive 
without food in laboratory aquaria for as much as 
thirty eight da\s during which time they undergo 
a progressive decrease in size accompanied by loss of 
morphological and histological differentiation The 
bell begins to shrink first the oral arms later 
Tentacles and thread cells disappear and the gastro 
vascular cavity doses up the final result being a very 
small shapeless mass The bell continues its pulsa 
turns until an advanced stage of the process has been 
reached It will come as a surprise to many natural 
ists that such a delicate organism as Aurelia can 
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remain alive for so long; under such unfavourable 
conditions 


The Boring Mechanism of Teredo — The manner 
m which the ship worm bores into timber has been a 
matter of conjecture and dispute among naturalists 
for at least two centuries Some have supposed the 
soft fleshy foot to be capable of rubbing away the 
fibres of the wood perhaps with the help of a solvent 
or softening secretion others have regarded the 
valves of the shell with their file like rows of teeth as 
the instruments of boring It has been reserved for 
Mr R C Miller (Umv California Pub! Zool xxvi 
No 4r pp 41 80 4 pis) to give what appears to be a 
conclusive answer to the question After a detailed 
account of the structure of the shell the foot and 
the muscles connected with them he discusses the 
possible methods of boring that have been suggested 
He points out that the foot is covered with columnar 
epithelium becoming glandular and ciliated near the 
edges and obviously unfitted for abrasive action 
The possibility that some solvent enzyme may be 
secreted is not altogether excluded although an 
analysis of shavings from the inside of the burrow 
showed no significant difference m composition from 
sound portions of the same block The presence of 
tool marks —scratches corresponding with the 
serrations of the shell—on the nside of the burrow 
which has often been denied is admirably demon 
strated by a series of photographs Finally by 
laying bare the inner end of the burrow and sealing 
a cover glass over the opening the author succeeded 
in watching the Teredo at work It was found that 
the movements of the animal m the burrow were 
effected chiefly by means of the suctorial and sur 
prismgly mobile foot Bonng was seen to be 
accomplished by rhythmical movements of the valves 
of the shell which were held in position by the 
combined action of the foot attached to one wall of 
the burrow and the dorsal fold of the mantle pushing 
against the opposite wall 


The Changing Coiour of the Minnc w ~-Thb 
minnow (Leuctscus phoxwus sive Phoxmus leevis) is 
one of those species of fish in which the male in the 
breeding season assumes brighter colours Mr Led 
Abohn s communications (Beemflussung des Fisch 
farbwechsels durch Chemikalien Ft I mfundm- und 
Adrenalmwirkung der Melano und Xanthophoren der 
Elntze Pt II Annahme mannlicher Erythrophoren 
farbung durch das infundmisierte Weibchep der 
Elntze Nos 119 and 120 Mtttetlungen ms der 
Biologischm Versuchsanstalt m Wien Zool Abt under 
the direction of H Prztbram) give a most interesting 
explanation of the mechanism by which this is brought 
about From the first paper we learn that the colour 
of the fish is mainly due to black and yellow pigments 
contained in cells termed raelanophores and xantho- 
phores respectively These cells are situated m two 
lavers of the skin a deeper and a more superficial 
Injections of minute doses of weak sedations Of 
adrenalin contract the tnelanopbores and cause the 
fish to assume a pale yellow colour the effect passes 
off in about two hours Injections Of similar doses 
of post pituitary extract cause expanstem of the v 
meianophores erf the udder layer and of all the 
xanthophores The grey colour Of the fish becomes 
greenish and the belly which is normally silver, 
becomes golden yellow If the fish is blinded the / 
injection causes intense expansion of the tnelanophorea * 
in the sensitive regions of the body (the g#* % 
covers and the mdvbranchiai region Of fee hsfioL J 
but the xanthophores do not expand The * 
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result m obtained if the sympathetic system is 
destroyed only in this case both layers 01 melano- 
phores are expanded and the xanthophores are con 
nwted in fish which he on a dark surface the same 
result follows under normal conditions I rom the 
second paper it appears that m the superficial layer 
of the sitto On the ups the bases of the fins and on 
the belly there is contained a certain amount of red 
pigment embedded in cells termed erythrophores 
When the male becomes ripe these erythrophores 
become widely expanded as do the melanophores 
afid xanthophores This same result can be obtained 
in npe females and m small unripe males and females 
m which no trace of red is externally visible by the 
injection of somewhat strong doses of post pituitary 
extract (one tenth per cent) It is therefore obvious 
that the bodies of males and females so far as pigment 
is concerned have the same structure and that the 
secondary sexual characters of the male are due to 
the action of the distinctively male hormone on this 
common groundwork 

Yeasis Fats and Al cohoi from Seaweed —< 
We have recently received from Prof Nadson of the 
Principal Botanical Garden Leningrad a short type 
written communication from which it appears that 
the possibility of the commercial utilisation of sea 
weeds is at the present moment occupying the 
attention of Russian chemists The paper m question 
is entitled Seaweeds as a Source of obtaining Yeast 
Fat and Alcohol and contains a bnef summary of 
the results obtained by Prof Nadson working in 
collaboration with Messrs A G Konokotina and 
G K Burgvitz The authors claim to have succeeded 
m growing both bakers and brewers yeasts (of the 
type of Saccharomyces ccrevxsuz I Saatr Frohberg 
etc ) upon autoclave extracts of Lamtnana sacthanna 
and from the results obtained they conclude that it 
should be profitable to produce compressed bakers 
yeast and ary N&hrhete of high protein content 
in this way They have moreover apparently 
succeeded m producing an abundant growth of fat * 
yeast Endomyces vernah s I udw upon minced and 
boiled Lamtnarta sacchanna cultures kept at 6 8° C 
for sixteen days are stated to have produced a yield 
of 6 per cent of fat upon the medium as compared 
with a normal content of only o 3 to i per cent of 
fat in the untreated weed On the strength of these 
results the authors recommend the use of seaweed 
a$ a Substrate for the production of fat for tech 
nical purposes The authors further state that they 
have produced alcohol from a decoction of Latm 
aorta sacchanna prepared by soaking 5 per cent of 
finely ground material m water for 12 14 hours and 
sterilising at no 0 on this they have grown three 
different kinds of yeast (1) Strains of Saccharomyces 
elltpsotdeus Saatz and Frohberg (2) yeasts isolated 
from fermenting sugar beets— Saccharomyces beta 
and (3) torn la Isolated from the surface of the living 
Eamtaana sacchanna of Murman No data are given 
as to the yields of alcohol obtained but it is claimed 
that the distillation of alcohol from alga gives several 
valuable by products The information supplied m 
this communication is scarcely sufficient to carry 
very much conviction The object of the publication 
may tie best stated by quoting the authors own 
Words We are giving tne results obtained by us 
fit order once more to direct attention to the sea 
weeds of Russia as one of her natural riches awaiting 
tour utilisation 

4 Cretaceous Fauna and Flora of Shantung — 
^4 extensive series of freshwater deposits formed in 
4 continental basin in Shantung is described by H C 
* tpo (Butt GeoL Survey of China No 5 pt 2 1923) 
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And is believed to be mainly of Cretaceous age 
Numerous fossils have been found m the deposits 
and furnish interesting evidence of the plants and 
animals which during a long period of time h' ec * on 
land or in fresh water They include dinosaur^ fishes 
freshwater molluscs such as Umo Leptesthes Cyrena 
Bitbima and Valvata insects belonging to the orders 
Orthoptera Blattoidea Coleoptera Odonata Lepi 
doptera Diptera etc The plants are mainly conifers 
and cycads Descriptions and figures of some of the 
molluscs and insects are given by A W Crabau 

Somfrsft Oil shalls —Messrs H G ShatueU 
A W Nash and J I Graham recently communicated 
an account of the Somersetshire oil shales to the 
Institution of Petroleum Technologists These shales 
outcrop for about ten miles along the coast m the 
vicinity of Blue Anchor and extend inland for a 
distance of one to three miles They form part of an 
argillaceous and calcareous group of sediments which 
ha\e been assigned to Lower Lias and Rhaetic 
horizons and their mode of occurrence is in two 
basins lying on either side of the Devonian Quantock 
Hills the larger basin (Lilstock Basin) being situated 
on the east the smaller (Doniford Basin) on the west 
Bituminous shales of I ower I las age have long been 
known from the opposite South Wales coist and the 
authors conclude that the Somerset shales are a 
continuation of these The Somerset shales occur in 
beds varying from 1 to 20 feet in thickness those of 
South Wales being much thinner 6 inches to 5 feet 
Proximate analyses of the Somerset shales show that 
they have an average specific gravity of 2 4 from 70 
to 73 per cent of ash 3 5 per cent of moisture 
23 to 28 per cent of volatile matter (less water) 

1 70 to 4 52 per cent of sulphur and 13 to 17 per 
cent of carbon dioxide The specifn gravity is 
higher than the Scottish oil shale which averages 

2 o while the high carbonate content is unusual 
Results of assays and steam distillations earned out 
by the authors show that the yield of oil from one ton 
of shale is about half that of the average yield from 
the same quantity of Scottish shale the total amount 
obtained from the Somerset shale9 varied from 5 00 
gallons to 104 gallons ammonium sulphate from 
4 to 6 lb and gas from 1200 to 1900 cubic feet per 
ton The crude shale oil has an average specific 
gravity of o 939 and sulphur content up to 3 12 per 
cent it is dark brown in colour and has a less 
sweet odour than that distilled from Scottish shale 
On fractionation naphtha (specific gravity o 807 to 
o 852) kerosene (o 888 to o 925) and heavy distillate 
(0 973) are obtained distillate above 300 C failed 
to yield more than a trace of paraffin wax From 
the above details it will be gathered that the Somerset 
oil shales notwithstanding the comparatively low 
sulphur content of the ou obtamed from them do 
not inspire confidence from a commercial point of 
view 

Rainfall in Mysore —The Meteorological Depart 
ment of the Mysore Government has issued a Report 
on Rainfall Registration for 1923 prepared under the 
supervision of Mr C Seshachar the Meteorological 
Reporter There were 226 stations gauging rainfall 
during the year The greatest rainfall on any one 
day was 1790 inches at Agumbi in the Shamoga 
District on August 7 the heaviest record m 1922 
was 32 16 inches at the same station In the Kadur 

S istnct the heaviest fall m 24 hours was 16 85 inches at 
J tapur Estate on July 24 and in the Hassan District 
at Marnhaili toll gate the fall m 24 hours on August 
14 was it 43 inches In -no other District did the fall 
in 24 hours amount to 5 inches J uly was the wettest 
month on record since 1893 the year m which the 
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^abefadltigicUi Department was organised ; the mop* 
I;; Soon Was unusually active in the Western parts of the 
ly jftate. A monthly total of 202 inches was recorded 
;Wt Byrapur Coffee Estate against a normal of 106 
inches. The south-west monsoon period, June to 
‘September, was generally wet, the total rain over the 
\* State bettig 26 per cent above the normal. The 
north-east monsoon period, October to December, was 
th® driest on record since 1803, The deficiency varied 
from 6b per cent in the Mysore District to 89 per 
tent. in the Chitaldrug District The seasonal aggre¬ 
gate for the State was 1*95 inches against a normal 
of 8*04 inches, which is 76 per cent, in defect of the 
normal The largest annual total for a single station 
yras 393*64 inches at Agumbi in the Shamoga District, 
and the smallest was 4*36 inches at Dharmapur in the 
1 Chitaldrug District. Rainfall maps are given, which 
help much to a complete understanding of the work. 

A Shunted Grass ot Flux meter —A Grassot 
fluxmeter may be described as an over-damped moving- 
coil ballistic galvanometer having practically no con¬ 
trolling force. This instrument is of great value for 
measuring magnetic flux, Gisbert Kapp, in his book 
on " The Principles of Electrical Engineering," 
Suggests the possibility of increasing the range of the 
instrument by using a shunt, but he gives neither the 
theory of how it would work nor the formulae that 
would have to be used with it. In April 1924 
Masamiti Sase read a paper to the Physico-Mathe- 
matical Society of Japan in which he gives the com¬ 
plete theory of the multiplier, and gives experimental 
results confirming it. In the instrument he used, the 
highest permissible value of the shunt was about 
8 ohms, which was about one-third of the resistance 
of the fluxmeter. He shows that it is desirable to 
use a shunt of manganin wire having the highest 
allowable resistance. His results prove conclusively 
that the particular Grassot fluxmeter with which he 
experimented could be used with a shunt of 8 ohms 
even when the highest accuracy is required. This 
greatly increases the range of the instrument. 

The Evidence of the Proof Plane. —Mr. J. 
Clark, writing from Kewanna, Manitoba, directs 
attention to a method of dealing with observations 
made with the proof plane when such a plane, 
without electrical charge, is introduced into the 
electrostatic field surrounding one or more conductors, 
one at least of which is charged, it will have, at each 
pomt in space, a definite potential V*, depending on 
the external charges and The equal charges of opposite 
signs induced upon it. This potential Mr. Clark calls 
the potential of the free charge of the proof plane. 
If, then, the plane is brought up to a large insulated 
conductor, the total charge of which is zero, without 
actually making contact with it, the potential V- 
will, m general, differ from the uniform potential 
V a of the conductor, being greater than V, on one 
side of the conductor and less on the other. If now 
the plane is made to touch the conductor, electricity 
wijl flow from the plane to the conductor in the fitA 
position, and from the conductor to the plane in 
the second, so that when the plane is removed from 
the field, and brought to an electroscope, it will be 
found to have a negative charge in the first case and 
a positive charge m the second. It is not always 
possible to regard the proof plane as temporarily 
forming a part of the surface which is being tested, 
since this is often curved, and the method suggested 
will often prove valuable. 

A New Diamagnetic Phenomenon in Gases.— 
An investigation of the diamagnetism of hydrogen, 
nitrogen and carbon dioxide, at different pressures, is 
described by Dr. A. Glaser in the Annahn d$r Phy&ih 
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suspended inside the experimental tube containing;/ 
the ga*, by a 2-5*1 quartz thread attached to a torsion 
head. Thin threads of paramagnetic Cobalt glass' i 
were melted on to the rod, so that the whole became 1 
slightly paramagnetic. The tube was surrounded by 
a water jacket by means of which the temperature ( 
was kept constant to within o-oi 0 C In each observe- „ 
tion the torsion head was twisted to bring the light 
spot to zero. As the pressure was diminished the 
susceptibility at first diminished in proportion ; but 
in each of the gases this ceased to be the case at a 
pressure which depended on the nature of the gas and 
the intensity of the field Thereafter the rate of 
diminution of susceptibility with pressure diminished 
greatlydor some time, and in the end, at low pressures, 
the susceptibility was three times as great as it would 
have been if the original rate of diminution had been 
maintained throughout. It is suggested that, at Low 
pressures, the distance between the molecules is such 
that there is time between collisions for them to 
become oriented with respect to the field, At higher 
pressures the collisions are constantly destroying any 
tendency to orientation which may be produced, so 
that all the molecules are practically unonented. 

A New Lead Accumulator. —In the C . R , Acad * 
Set . Parts, November 24, M C. F6ry describes a lead 
accumulator which does not sulphate, even if dis¬ 
charged and left uncharged for two years, at the end 
of which time it can be recharged m the ordinary ‘ 
manner. The author has previously shown that the 
true reaction taking place in the Plants cell is given 
by the reversible equation, 

Pb, 4 * H 4 S 0 4 + Pb a 0 4 =* Pb a S 0 4 + zPbG* + H t O, 
and that PbS 0 4 is only formed accidentally when 
the cell becomes " sulpha ted." Fb.O # is a black 
peroxide, and Pb 4 SC 4 is greyish black in colour. 
The spontaneous discharge of the Plants cell is due 
to the combined action of the electrolyte and of 
oxygen on the negative plate, according to the 
equation 

Pbj + HjS 0 4 4 * 0 -Pb,S 0 4 + H t 0 , 
and this action may develop into 

PbjjSo*+e 8 so 4 +o « 2Fbso 4 +h 4 o 

if the cell is left undischarged too long. To avoid 
this, the author places the negative plate at the 
bottom of a deep glass jar, and separates it irom the 
positive, and from the air, by a porous material 
containing the electrolyte, A figure in the original 
paper shows the cell as it appears when partly dis¬ 
charged, with a layer of black plumbous sulphate on < 
the upper surface of the negative plate. A cell left 
without recharge for twenty-six months only lost 
66 per cent, of its original charge, the loss in the first 
month being 4 per cent., 83 per cent- of the origins® 
charge remaining after four mouths, while an ordinary 
cell would have lost the whole of its charge in this., 
time, 

Erratum.—I n Nature of December 20* p- 969, ift * 
a paragraph on the " Cytology of Cotton/* referring y . 
to the work of Mr* H. J. Denham, it suggested that*, 1 
the reason for the appearance erf Mr., Denham's.papers \ 
in the Journal of me Textile Institute os weu m jto .; 
the Annals of Botany ts the importance oTih© workS; 
to the cotton-growing industry of the British Empire- ; o 
We learn that the work referred to Was carried 
at the laboratories of the Britfeh Cottop / 

Research Association, and .permission to put 
the Annals of Botany was given 6 n the write) 
that, in common with m papers team 
laboratories/it would be published in toe, JoMmw* 
the tewtfte Irtstitpfe, - < > -VV ^ ^ .•: 

*, r ' l v - -v^/. 
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The Japanese Earthquake of 1923 


lyf & K SUDA of the Imperial Mantle Observa 
tory at Kobe has recently issued a detailed 
ajjd interesting report on the great Japanese earth 
quake 1 It ts based on an examination of all the 
seiSipograms obtained at Japanese observatories and 
on an exploration of the central tract from September 
to to October it The following is an abstract not 
Of the whole memoir but of those portions which have 
npt been fuIJv treated in earlier papers 8 

It is not often that isochronal lines (the coseismal 
hnes of Mallet) can be drawn for any earthquake 
The large number of earthquake observatories in 
Japan and the radio time service have enabled Mr 
Suaa to give a series of such lines certainly the most 
accurate of any yet attempted They are drawn for 
every ten seconds except towards the north east 
From the epicentre to a distance of 200 ktn the 
curves are extremely irregular Beyond this distance 
they become portions of nearly concentric circles and 
the distance between successive curves increases with 
the distance from the origin The curves in tire north 
east of Japan are packed more closely together thin 
tn the south west The irregularity of the curves is 
due partly to geological conditions partly to the form 
of the focus 

On the same map are shown the initial directions of 
the shock These are not always directed towards or 
from the epicentre small deviations being experienced 
at several places due chiefly perhaps to the geological 
Structure of the country Ihe initial motions are 
condensational (or from the origin) at nearly all the 
observatories to the south west of the lme from 
Matsumoto to Kofu Between this line and that from 
Niigata to Fukushitna (that is in the region including 
the central zone) condensational and rarefactional 
movements are mixed together To the north east 
of the latter line the initial motions are again with 
few exceptions condensational The complexity in 
the intermediate region may be connected with the 
nature Of the displacement that caused the earthquake 
The directions of initial motion are usually normal to 
the lSQchromc lines Smoothing off the local vana 
tiOns in these hnes the space time curve is drawn 
It cuts the time axis at a point corresponding to 
11 h 58 m 26 s the time of occurrence at the epicentre 
considered as a point The velocity of the primary 
waves near the epicentre was 55 km per sec that of 
the large waves was constant and about 3 59 km 
per sec 

One more result obtained from the study of the 
seismograms may be referred to The angle of 
emergence at Kumagaya was 21° and at Choshi 13 5 0 
At Mera the epicentral distance is 46 km and the 
focal distance (as determined bv the duration of the 
preliminary tremor) 76 km ; at ‘Tokyo these distances 
are 82 km and 98 km The focal depths given by 
these four observations are about $0 35 54 and55kni 
the average being 48 km 

Mr Shaa adds some interesting details about the 
changes of level along the coast of Sagami Bay Since 
the earthquake, the land has shown a tendency to 
iUfcUca to its original level For example, at Misaki 
(near the end of the Miura peninsula) the elevation on 
S$ftemher % was about 760 cm and the sea bed 
between it and a small island m front was laid bare 
#1 September $ the land here began to smk at first 
at the mete of pearly 60 am a day then more slowly 
: Imtiidh September 26 the uplift was only about 140 
£ 0 m 4 Siimtarly at Tuteyama at the end of the Bo-so 
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C ninsula the uplift on September 1 waS 220 cm 
ter in the same month it was reduced to 140 CIO 
The first upheaval and the subsequent Sinking wexe 
both most marked at the ends of these peninsulas 
There is also evidence that at both points the land 
had been slowly sinking for many years before the 
earthquake At Shitaura near the end of the Miura 
peninsula the land had sunk about t metres dttrmg 
the preceding sixty years and some of the farms near 
the shore had become covered by the sea Aftdsr the 
earthquake the land was restored to its former level 
The remarkable changes of level in the floor of Sagami 
Bay have been referred to in Nati ri* (vol 113 pp 
473 474) The first soundings were made soon after 
tne earthquake They have since been repeated with 
great care and a comparison of the two maps re\ eals 
no great differences The tsunami or seismic sea 
waves were comparatively low The greatest height 
attained was n metres at Atami where 155 houses 
were washed away and about 60 persons were killed 
Mr Suda attributes the small height of the waves in 
part to the upheaval of the land roun 1 Sagami Bay 
One of the most interesting chapters in the memoir 
is that on after shocks Omori had found empirically 
that the decline in frequency of after shocks follows a 
hyperbolic law The theoretical investigatnn b\ 
Prof S Kusakabe shows that the decline takes place 
according to a logarithmic law >f which Omori s law 
is a particular case and that the frequency-curve 
approaches or deviates from the hyperbolic form 
according as the time during which the stresses causing 
the earthquake act is long or short As the curves for 
different observatories are nearly hyperbolic it follows 
that the great earthquake was tectonic and not 
volcanic in otigin Mr Suda however p lints out a 
remarkable feature m all the frequency curves what 
ever the distance from the epicentre From the first 
to the third days the curve is hyperbol c and after 
the fourth day again hyperbolic but with a lessened 
value of the constant For example at Kumagaya 
the frequency curve is at first represented by the 
equation xy^^ty but after the fourth day by the 
equation ary =*242 Mr Suda infers that the stresses 
that caused the earthquake btgan to operate again 
after three or four days and that m consequence the 
frequency of after shocks was distinctly less after this 
time He suggests that these districts will probably 
be visited periodically by great earthquakes until the 
stresses causing them are changed 

The after shocks are divided by Mr Suda into two 
classes which he calls the Sagami Sakawa family and 
the Bo so family the former occurring in an area to 
the west of a north south line passing just to the east 
of Oshima and the latter in an area on the east side 
After shocks of the Bo so family were usually stronger 
than the others and had a longer vibration-penod 
The greatest of the Bo so senes was that on September 
2 at u h 47m which was nearly as strong as the great 
earthquake The epicentre lay off Katsuura on the 
Pacific side of the Bo so peninsula and the first dis 
placement within the focal region occurred in a vertical 
plane for the initial motion at every observatory near 
the epicentre was directed outwards Mr Suda points 
out an interesting relation between the frequency Of 
the after shocks generally and the atmospheric preset 
tire the rate of pressure change and the pressure 

r dient The frequency is slight or great according 
these conditions are the same as or contrary 
to those which prevailed on the day of the earth 
quake 

The theoretical portions of Mr Sudas memOrr 
interesting as they are must be passed over more 
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rapidly. He considers that there were two epicentral condensational motion on the south-arefct side and 

zones, one directed north-north-east m the central part rarefactional motion on the north-east side. The 

of Sagami Bay, the other intersecting it and directed vertical displacement benpath th6 first zone being the 

north - west The former coincides with the great more important, the condensational initial motion 

region of subsidence in the bav, and this subsidence prevailed at some distance from the origin Among 

produced the condensational initial motion around the the secondary causes of the earthquake Mr. Suda 

epicentre. Beneath the second epicentral zone, he includes the typhoon which was passing over the 

thinks, there was a horizontal sliding of a layer of the northern part of the epicentral region at the instant 

crust towards the south-west, which would produce when the earthquake occurred C. D. 


Italian Theses on Chemistry and Physiology. 


T HE twenty-sixth volume of reports, recently 
issued by the Cagnola Scientific Foundation, 
covers the period 1917- 1923 and deals with the essays 
on various scientific subjects submitted for adjudica¬ 
tion to committees appointed by the Royal Lombardy 
Institute of Science and Literature The subjects 
vary widely in character, but are all of medical or 
chemical intciest. In a few instances only have the 
theses presented l>cen deemed worthy of reward, 
and of the successful theses, four only arc printed in 
extent m the present volume 

In " The Chemio-therapy of the Spinlli," which 
extends to over 1O0 pages and is accompanied by 
many plates, diagrams, etc , Prof Giorgio Castelli 
gives, in addition to a succinct account of previous 
knowledge of this subject, the results of his own 
numerous experiments, which lead to various im¬ 
portant conclusions The slight increase in the 
efficacy of the curative agents determined by pro¬ 
longed contact of the latter with the air during the 
manipulation is insufficient to compensate for the 
dangerous increase often observed in the toxicity 
Oral administration of the arsenoben zones is not to 
be recommended, and the use of dimethylammo- 
tetrammoarsenobenzene, proposed by Giemsa, is not 
only less effective than that of salvarsan or neo- 
salvarsan, but is also followed bv more frequent and 
more ready relapse. Increased toxicity is also 
against the employment of compounds obtained by 
the introduction of ammo and other nitrogenous 
groupings, sulphur, etc , into the molecule of arseno- 
benzene In some cases augmented therapeutic 
efficacy is attained with compounds of salvarsan 
with silver 01 copper salts, but here too the frequency 
of undesirable after-effects militates against the 
application of such compounds on a large scale. 

Prof Aldo PerToncito, in a short contilbution on 
the derivation of blood platelets, demonstrates the 
possibility of the formation of new platelets in¬ 
dependently of the elements of all other tissues of 
the organism In blood drawn from the jugular 


vein of the cat or dog, and treated with sodium 
citrate to render it non-coagulable, and then with 

S yrodn? solution, the number of the platelets becomes 
oubled or, in some instances, even quintupled after 
the blood has been kept at 38° C for about an hour 
Exclusion of the intervention of either the corpuscles 
or the plasma leads to the conclusion that the platelets 
are capable of reproducing other elements with 
similar morphological characters 

In his memoir entitled " Catalytic and Enzymic 
Phenomena," occupying 130 pages and including a 
very useful bibliography, Prof Ugo Pratolongo 
develops a novel interpretation of recent results 
arising from modern mechamco-static theories of 
chemical phenomena He has succeeded in dis¬ 
tinguishing in chemical kinetic equations the terms 
depending on piezometric actions and on medial 
actions from terms proper to the mechanism of the 
reaction The application of this principle to well- 
known accelerating reactions shows that some of 
these are definitely catalytic m nature, inasmuch as 
a change in the mechanism of the chemical reaction, 
and hence m the critical energy relative to the 
reaction, is involved ; others are of medial character, 
and others again—heterogeneous catalyses—possibly 
depend on variations m the active concentration of 
the reagents induced by the catalyst The experi¬ 
mental results show that, in the decomposition of 
hydrogen peroxide, the critical energy assumes values 
depending strictly on the metal functioning as 
catalyst and independent both of its method of 
preparation or state of subdivision and also of the 
presence of activating or inactivating agents. Thermal 
inactivation of a catalyst consists of partial destruction 
of the catalyst, the remaining fraction retaining its 
activity unaltered 

Under the title " Interchange of Haemoglobin in 
Physiological and Pathological Conditions," Dr. 
Enrico Greppi discusses the different factors operative 
in the continual destruction (haemolysis) and re¬ 
formation (haunoglobinogenesis) of the blood-pigment. 


Astronomical Observations at Greenwich and the Cape. 


r PHK first impression on seeing the annual volume 
* for 1921 of “ Greenwich Observations" 1 is its 
thinness in comparison with the volumes of two or 
three decades ago It appears to be the least bulky 
in the last hundred years This is due to a reduction 
accomplished during Sir Frank Dyson's tenure of 
office by the suppression of much of the detail of the 
observations, but enough is still given to show the 
data on which the tabulated observations depend. 

The results are given concisely and orderly, and 
they represent an immense amount of routine work 
which is carried on from year to year at Greenwich, 
a work never in the limelight but, on its astronomical 

1 A^tronomicnl and Magnctlca] and Meteorological Observations made 
At the Royal Observatory, Greenwich, in the year 19*1 
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side at least, the basis for the discussion of all the 
problems of fundamental astronomy. 

The observations with the Transit Circle take up 
the first section, and show the state of adjustment of 
the, instrument from day to day, and then give the 
observations of right ascension and decimation of 
the sun, moon, and planets, together with the observed 
errors of the tabular place as given in the Nautical 
Almanac More than 17,000 observations were made 
in connexion with the Transit Circle in the course of 
the year. The observations of the moon have been 
combined with the extra-meridian ones taken with 
the Altazimuth, and give the error both of the 
Nautical Almanac (Hansen’s tables with Newcomb's 
corrections), and Delaunay (Connaissance de 9 temps* 
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Radar's tables). It is of interest to note that the 
latter corrections are much the smaller 

The observed errors of the wireless time signals 
received from Paris, Nauen, and Annapolis are shown 
m Table IV. (p. A 16). The range of error, from about 
o 2 sec. early to 0-4 sec. late for each of the three 
observatories, is rather large when the installations 
for determining and keeping time at the observatories 
concerned are considered The observations, how¬ 
ever, have not been corrected for errors m the sending 
It is not stated to which series of morning signals the 
Pans observations refer, and it would be of value to 
any one discussing these results to know whether the 
beginning, middle, or end of the signal was referred 
to the local clock beat 

The next section deals with the measures of the 
photographs of the sun taken at Greenwich, the Cape, 
Kodaikanal, and Debra Dun Thanks to this co¬ 
operation, photographs were available for each day 
of the year. There is a pronounced decline in the 
mean daily area of spots, corrected for foreshortening, 
from 1052 (191Q), 618 (1920), to 420 (1921) Similar 
figures for the faculae are 1729 (19 ro), 1219 (1920), to 
739 (1921), the unit being the millionth of the 
sun’s visible hemisphere The last section gives the 
usual details concerning the magnetical and meteoro¬ 
logical observations These form about one-third 
of the whole volume. Plates show the magnetic 
disturbances for three consecutue days. May 13, 14, 
and 15 

Tn one respect the title, “ Greenwich Observations, 
1921," does the book less than justice Except in 
the annual report at the end of the volume, there is, 
for example, no mention of the work done with the 
Thompson Equatorial, with which more than jooo 
parallax plates were taken, and almost as many 
measured There is no question that the national 
observatory at Greenwich continues to maintain its 


high standard of duty and performance, though one 
may require to read between the lines to prove it 

The Cape portion of the Astrographic Chart and 
Catalogue extends from decimation - 40° to - 52 0 
The volume of the catalogue now issued 51 is the eighth 
of tins series to appear The previous members, 
numbers 1 -vn., give the measures tn the seven zones 
from -41° to -47 0 , the first appearing in 1913, and 
the last in 1023. 

The present volume was delayed in printing, appar¬ 
ently by the War, for the introduction was signed 
by the late Mr S S. Hough in 1916 It contains the 
measures of the rectangular co-ordinates of all the 
stars shown on the plates having their centre on the 
declination circle - 50° 

The introduction gives a short description of the 
telescope, the method of measurement of the plates, 
the process followed to guard against errors m the 
measuring, and the further checking of the results 
by the mtercompanson of overlapping plates It is 
evident that great care has been taken to eliminate 
errors 

The plates were exposed during the years 1902- 
1908 and measured with two exceptions between 
November 1907 and September 1908 The catalogue 
gives the measures of the x and y co-ordinates to 
1 o 001, an estimation of the diameter of the image, 
together with the identification by number and 
magnitude oi the star in the Cape Photographic 
Durchmusterung, if it occuis m that catalogue No 
attempt is here made to convert these estimates of 
stellar diameter into a standard scale of magnitude. 

The catalogue proper consists of 465 pages, with a 
total of 79,105 stars, or a distribution for the first 12 
hours of R. A of 32,504 and for thelast 1 2 houisof qb.ijoi 

1 Catalogue of Rpotanffular Co ordituu** rnd Di tm» tcr-> of Star Images 
derived from Vhotngrkpln taken at th< Ro\,il Obstrvatory, tape of Good 
Hope Zpne - y>° 


Annual Meeting of the Geographical Association. 


THE annual meeting of the Geographical Associa- 
A tion was held at the London School of Economics 
on the first three davs of January The gathering 
was remarkable for an extraordinarily valuable senes 
of papers of high scientific worth, for a broadcast 
message by Prof J L Myers, the president, and for 
a continuation of the plan of inviting a distinguished 
continental thinker, in this case Dr A Sommerfelt, 
of Oslo, to speak 

In his presidential address, Ihof Myers dealt with 
the historical method in ethnology and with cogent 
argument and gentle banter criticised the conclusions 
of some investigators, especially Mr Perry, who, 
applying the hypothesis of long distance diffusion of 
culture, announced as discoveries speculations which 
recalled extreme conclusions of Max Mtiller on the 
Aryan Race or those of the Anglo-israelites on the 
lost tribes 

Among the other papers two stood out as remark¬ 
able One was entitled on the programme “ Life 
among the Hill Tribes of Algeria.” It cannot be 
described satisfactorily either as a description illus¬ 
trated by films or as films with appropriate comments, 
for the first of the noteworthy points just was that it 
was a coherent whole in the sense that the words and 
music of a good song are coherent The kinema was 
in fact seen at its best as an educational instrument 
of the highest class. It is not easy to make it so, but 
that it can be done is evident. The second point is 
that \$iat was done was worth doing. The films 
were thoroughly scientific, extremely human, entirely 
free from anything meretricious and yet extra- 
ordinarily interesting. They are the property of 
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Mr J A Haeseler, who is collecting a scientific 
library of such films, and they had been taken with 
the help of Capt Hilton-Simpson, who gave the 
address They showed the actual life of the people 
basket-making, shoemalung (with platted grass), 
making of wooden door-locks with an adze strikingly 
like a bronze age tool, quern-making and torn 
grinding, ploughing, skinning a goat and the processes 
by which the skin is turned into a water-bottle, and 
bread-making, but perhaps the most fascinating of 
the pictures were those showing the fundamental 
arts of textile and pottery making Spinning was 
exhibited as carried on by two or three of the simplest 
possible methods, one even without the aid of a 
spindle, while two types of simple looms, and the entire 
operation of weavmg from the making of the warp 
and setting up of the loom to the final process of 
inserting the woof, was shown with wonderful clear¬ 
ness So also clay was obtained from a pit, freed 
from stones, and a pot gradually built up before one’s 
eyes without—and this is the remarkable fact—the 
aid of the potter’s wheel The ornamenting of the 
poi, the firing, the fire being lit by a boy, and the 
glazing of the still hot vessels were equally clearly 
shown 

The performance—it is difficult to find a satisfactory 
word for the combined appeal to eye and ear—gave 
an insight not only into the geography of another 
land, but also into conditions of a long past time very 
thinly veiled by later growths and accretions We 
have said that the kinema was seen at its best This 
was because it was used for what it is best fitted. 
It was used to show things as they happened, 
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dynamically, not statically. We might perhaps qualify 
our statement and say " almost at its best " It 
would have been better, though impracticable, to 
show several Of the films again, Even when one 
knew what to look for, it was quite impossible to 
follow all the details of what was done, Further, it 
was obvious that while for exhibiting processes the 
film is the superior, yet for still life and for analysis 
the slide has still the advantage 

The other paper was by Mr C E P Brooks and 
was entitled “ The Climatic History of the Fiord 
Countries ” Climatology is still in its infancy, 
and this is one of the few papers which deal with 
climatic, as distinct from meteorological, problems 
without becoming unintelligible amid a maze of 
statistics Mr Brooks traced out the succession of 
climates during and since the Ice Age, if indeed we 
are out of the Ice Age He suggested that the 
Daun stadium should be dated round about 1800 b c 
rather than 5000 b c , and estimated the temperature 
of the Norwegian coast at 5000 b c to have been 
4 0 higher than at present His most striking 
suggestion related to the causes of these climatic 
changes He associated them with variations in the 
ice conditions m the Arctic Ocean Analysis of these 
conditions by Kerner Marilaun and himself has 
shown that the Arctic floating ice-cap must either 
have its present extent or the whole ocean must be 
free of ice, no intermediate stage being stable. He 
related the voyages of the Norsemen, who in their 
voyages to the south of Greenland mention storms 
but never ice, and the great Asiatic migrations, to an 
open period in which the Arctic was unglaciated, and 
concluded, " In the twelfth century the glacial stage 
recurred and has apparently persisted to the present 
day 11 So we are still in the Ice Age 1 


Periodicals in Canadian Libraries. 1 

'"PHE need for co-operative library catalogues of 
* scientific periodicals has long been felt m many 
countries, and various projects have been undertaken 
to supply the deficiency The work before us is an 
attempt to provide for those specially interested m 
scientific periodicals, and consists of a list of such 
material available m Canadian libraries, together with 
bibliographical information journals are arranged 
under their latest form of title, and publications of 
academies under the name of the society or institu¬ 
tion In our opinion, this method of listing the 
publications of academies does not facilitate their 
ready identification Under the words “ Kaiserhch '* 
and u Koniglich M there are quite a number of entries, 
although events of recent years have caused these 
adjectives to be dropped or replaced As an example, 
the Komglich-Preussische Akadenne dcr Wissen- 
schaften is now known as the Preussische Akademie, 
though this fact cannot be ascertained from the 
resent work. Had publications of this character 
een listed under the first word of their title—in this 
case Sitzungsbenchte—consultation would have been 
simplified. 

It is to be regretted that a number of Canadian 
libraries, whilst those responsible realised the import¬ 
ance of the work, were unable to include their 
possessions in this list The reasons given were that 
periodicals were not catalogued or that the staff at 
their disposal was inadequate, it is obvious that 
full advantage cannot tie taken of the resources ctf 
Canadian libraries if a proportion of them are com- 

1 A Catalogue of Samtifir Periodicals in Canadian Libraries Prepared by 
Dr Gerhard R Lomur nnd Margaret S Markay Pp, \x-fj55 (Montreal. 
McGill University, 192 \ ) n p 
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pelled to neglect the preservation and cataloguing 
of serials. Further, Canadian science will be under 
a distinct handicap until steps are taken to provide 
the libraries with adequate competent assistance, 
Despite the difficulties confronting them, the 
compilers have produced a work which should prove 
of considerable aid to scientific workers in the 
Dominion, and they are to be congratulated upon the 
completion of a volume which bears evidence of much 
care and painstaking labour. Due credit should 
also be given to the Canadian Department of Scientific 
and Industrial Research, the material co-operation of 
which enabled the early publication of the volume. 

F. W. Cx-ifford. 


University and Educational Intelligence. 

Aberdeen —The Fullerton Research Scholarship 
in natural science has been awarded to Miss Elizabeth 
T Geddes. 

Glasgow —The King has been pleased to approve 
the appointment of Mr, James Montagu Frank 
Drummond to the regius chair of botany in the 
University, vacant by the retirement of Prof F. O. 
Bower. Mr Drummond took first-class honours in 
the Natural Sciences Tripos at Cambridge m 1004, 
and gained the Frank Smart Studentship for research 
in botany at Gonville and Caius College He became 
lecturer 111 botany at Armstrong College, Newcastle- 
upon-Tyne, and in 1909-1921 was lecturer in plant 
physiology in the botany department of the Univer¬ 
sity of Glasgow Since 1921 he has been Director of 
the Scottish Plant Research at Corstoiphine, Edin¬ 
burgh During the War he served in Palestine, 
Egypt, and France, acting as battalion intelligence 
officer, and afterwards as brigade education officer 
His published works refer chiefly to plant physiology, 
but include a series of papers on the " Botany of the 
Palestine Campaign ” communicated to the Linnean 
Society 

London —The lectures which were to have been 
given early this month by the late Prof J. I. Hunter 
at University College on “ The Anatomy and Physio¬ 
logy of the Sympathetic Innervation of the Striated 
Muscle " will be delivered by Prof. G. Elliot Smith on 
January 19, 26, and February 2 at 5 o’clock. 

The degree of Ph.D in Science has been conferred 
on Mr. W. Jevons (Imperial College—Royal College 
of Science) for a thesis entitled 41 Spectroscopic In¬ 
vestigations in connexion with the Active Modifica- ' 
tion of Nitrogen " and other papers. 


Notice is given by the Imperial College of Science 
and Technology, South Kensington, of the alteration 
in the date of the Entrance Scholarship Examination, 
which in 1925 will begin on Apnl 24. Eighteen 
Scholarships, value 62/ 10s each, axe offered, six 
being ten a ole at the Royal College of Science, six at 
the Royal School of Mines, and six at the City and 
Guilds (Engineering) College, for admission at the 
beginning of the session, namely, the first Tuesday in 
October. Prospectuses and full particulars may be 
obtained on application to the Registrar, Imperial 
College, South Kensington, S W.7 

Applications are invited by Yale University for 
two Theresa Seessel Research Fellowships for the pro¬ 
motion of original research in biological studies, each , 
yielding 300/. Preference will be given to candidates 
who have already obtained their doctorate, and have, 
demonstrated by thesr work fitness to carry , 
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successfully original research of a high order The 
holder must reside in New Haven during the college 
year, ranging from October to June, Applications 
should be made to the Dean of the Graduate School, 
New Haven, Conn , II S A , before May i next, and 
should be accompanied by reprints of scientific 
publications, letters of recommendation, and a state¬ 
ment of the particular problem which the candidate 
expects to investigate 

The Royal Technical College, Glasgow, directs 
attention in its report for 1923 24 to the part taken 
by it for many years in the fuither education of 
adults The evening classes of last session were 
attended by 2587 adult students of ages ranging 
from twenty-one to seventy-five and, in addition, 
546 enrolments were received for the “ Elder " lectures 
on astronomy by Prof George Forbes on “ The Old 
Astronomy and the New," and by the Rev E Bruce 
Kirk on " Stars in their Associations " The College 
maintained also its press campaign for informing 
the public of the important part taken by chemistry 
in the life and industry of the country, and numerous 
papers of a popular character were published by 
members of the staff on such subjects as the utilisa¬ 
tion of waste, chemistry and wireless, etc 

From the University of Leeds we have received 
a copy of the Council's annual report for 1923 24, 
which was issued on the eve of the Jubilee and 
*' Coming of Age " celebrations of December 15-20 
In it the Council announces, after summarising the 
serious and numerous present deficiencies in accom¬ 
modation and equipment and in the provision for 
the social and athletic life of the University, that 
action is being taken to meet the most pressing 
requirements and to make the Jubilee year a starting- 
point for another period of progress. That they are 
able to do so is due m large measure to increased 
local aid. Grants from local authorities during the 
past year amounted to 30,000/ , not counting the fees, 
amounting to 4500/ , remitted to students as a con¬ 
dition of such grants The other chief sources of 
revenue were . endowments, donations, and sub¬ 
scriptions, 21,000/. , parliamentary gran ts-m-aid, 
58,000/,, and fees for tuition, examinations, gradua¬ 
tion, Students' Union, etc , 60,000/ 

The December number of The University Bulletin, 
issued by the Association of University Teachers, 
contains an address by the president of the associa¬ 
tion, Prof Alexander Mair, on the significance of 
this organisation as marking a distinct phase m the 
evolution of the university system in Great Britain 
Among the many iclatrcxssements produced by the 
War were, Prof Mair says, the revelation to English 
people that in the universities they had a national 
asset, and a clearer awareness on the part of the 
universities themselves of their function and destiny. 
A " get-together " spirit took the place of particular¬ 
ism, and one of the indications of this was the appear¬ 
ance of the Association of University Teachers At 
present about 75 per cent of all the teachers m the 
university institutions of England and Wales belong 
to its 25 branches, although " Oxford and Cam¬ 
bridge are still hesitant, and their absence makes the 
one (an important) gap in an otherwise continuous 
front." In referring to the spirit of co-operation 
as between universities and the recognition of their 
value to the nation as post-War phenomena, Prof. 
Mair seems to have overlooked the fact that the 
first Congress of Universities of the Empire took 
place, and the Universities Bureau of the British 
Empire was constituted in 1912. 
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Early Science at the Royal Society. 

January 10, 1662/3. Mr Howard mentioned a way 
of roasting in a very short time, with basting tho meat 
with flames of lard poured upon it Dr Wilkins, riiat 
of boiling and stewing meat with lamps Mr Hos- 
kyns, that of. roasting many pieces of meat with a 
fiery globe of plated non standing in the middle Sir 
Cyril Wyche, that of keeping water and other things 
warm in a double pot, separated by an interstice 
January n, 1671/2. Mr Isaac Newton was elected 
[Newton had written earlier " I am very sensible of 
the honour done me by the Bishop of Sarum in pio- 
posing me candidate, and which I hope will be further 
conferred upon me by my election into the society, 
and, if so, I shall endeavour to testify my gratitude, 
by commuimatmg what my poor and solitary 
endeavours can elfect towards the promoting philo¬ 
sophical design "] 

1664/5. Sir Robert Moray mentioned, that the 
King had made an experiment of cold, with three 
glasses filled with sweet water, used for washing, one 
glass bigger than the other, taken out of a trunk by 
the King’s barber, and freezing, after they had a very 
little while been opened, first at the top, and then with 
shootings of ice to the bottom, and so congealing 
together 

January 13, 1663/4. The president acquainting the 
council, that Mr Hooke had discovered to himself, 
Sir Robert Moray, and Dr Wilkins, an invention, 
which might prove useful to England, and to the 
world, and that he had a good opinion thereof , but 
that it was necessary, that some experiments should 
be made for farther certainty, before it was made 
public which would require some charges not so fit 
to be put upon the inventor , it was ordered, that the 
President, Sir Robert Moiay, and Dr Wilkins have 
power to employ any sum under ten pounds of the 
society's money for the said purpose 

1669/70. Mr Oldenburg produced a manuscript 
sent and addressed to the president by Mr Flam stead 
of Derby, giving an account of some of the more 
notable celestial phenomena of the year 1670 to be 
conspicuous in the English horizon, among which was 
an eclipse of the sun visible in England, April q, but 
omitted by all other astronomers The society 
declared that this was a very useful laboui for the 
improvements of astronomy , and that therefore the 
author should receive their thanks by the secretary 
January 15, 1661/2. Prince Rupert sent the society 
a description in High Dutch, of the method of making 
good gun-powder , which Mr Oldenburg was desired 
to translate, and Sir Robert Moray to return their 
thanks to his highness 

1 673/4. It being moved that Dr Daniel Cox having 
made many observations and experiments concerning 
the nature and figures of all sorts of salts, might be 
desired to impart them to the society, he was desired 
accordingly, and promised, that he would do so, after 
he had viewed and examined such salts by such a 
microscope, as had been approved of for its goodness 
by the Society ■ and a microscope being brought by 
Mr Cock to be examined, the trial of it was referred to 
a fitter time, it being then candle-light 
January x6, 1667/8. Mr Oldenburg mentioned that 
he had received advice from Paris, that the person 
formerly said to have undertaken the translation of 
the " History of the Royal Society " into French, had 
not yet begun it, and was willing to forbear, upon 
notice sent him, that there was one in London, who 
would perform it And Dr de Molin being the person, 
who had undertaken that work in England, and now 
present, was desired by the Society to proceed m what 
he had begun with all possible care and diligence 



70 


NATURE 


[January io, 1925 


Societies and Academies. 

London 

Aristotelian Society, December 15 — L J Russell 
Science and philosophy Scientific investigation 
makes use of hypotheses, but something more is 
needed m the search for truth The inquirer goes to 
Natuie with demands which his own nature enjoins 
on him Demands like hypotheses are anticipations, 
they say more than Nature tells, but they go beyond 
hypotheses, for they challenge Nature Some 
demands are logical, some aesthetic, some meta¬ 
physical Only legitimate demands can be satisfied, 
and we can only know what demands are legitimate 
by explicating the universe in detail by their help 
There cannot be a view which is true m philosophy 
and in the end unworkable in science, or a view 
which is tine in science and untrue m philosophy 

C AMHR1DGK 

Philosophical Society, December 8 — C T R 
Wilson and G l Taylor The bursting of soap- 
bubbles m a uniform electnc field Measurements 
were made of the electin' field necessary to burst a 
soap-bubble attached to a metal plate The half- 
bubble correctly represents half of a complete bubble 
immersed in a uniform electric field The instability 
is shown by photographs to take the form of a thm 
thread of fluid which is drawn off from the top of 
the bubble The product (electnc foice) x (square 
root of radius) is constant at the bursting point The 
maximum diameter of water-drop which can exist 
without bursting in a uniform electric field of 30,000 
volts per cm is o 4 mm —K A Milne Dissociative 
equilibrium m an external field of force The con¬ 
ditions of thermodynamic equilibrium m a gravita¬ 
tional held of heterogeneous substances capable of 
undergoing reversible chemical reactions, which were 
formulated by Willard Gibbs, are extended to include 
the case in which the products or icactants are 
associated with electric charges and may be subject 
to an external electric field Application is made to 
the high-temperature ionisation of gases in stellar 
atmospheres —T M Cherry (a) Some examples of 
trajectories defined by differential equations of a 
generalised dynamical type , (b) Integrals develop¬ 

able about a singular point of a Hamiltonian system 
of differential equations Part II—J Brill Note 
on the Lorent/ group—K H Neville Note on the 
harmonic come —R Hargreaves 1 hermodynamics 
and quantum theory 

Duhlin 

Royal Dublin Society, December JO— H H 
Jeffcott The theory of variation of flow in pipe 
lines with surge chambers consequent on variation 
of load on hydraulic turbines operated therefrom 
The surge chamber, used with long pipe lines, acts as 
a supplementary reservon near the turbines, so that 
the demand for increased discharge consequent on 
increase of load can be promptly met This avoids 
the delay otcasumed by the inertia of the great mass 
of water in the pipe, which requires some time for 
its acceleration, and also serves to relieve the pipes 
from water hammer consequent on the partial or 
complete closing of the turbine gates on reduction of 
load l he surge oscillations set up in the pipe line 
and surge chamber must not be allowed to persist 
for so long as to disturb the operation of the turbines 
unduly, and to this end a clamping arrangement is 
often introduced Equations are obtained for the 
motion of the water in the general case corresponding 
to any given law of opening or closing of the turbine 
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gates, and approximate solutions are given —Rev. 
H C Browne The influence of the Fitzgerald con¬ 
traction upon distance measurements and clock 
times A real, absolutely existing Fitzgerald con¬ 
traction underlies the relativity contractions indicated 
by the Loren tz formula, and the entire symmetry 
and equivalence of all systems in uniform motion of 
translation depend upon this real contraction resulting 
from the absolute undiscoverable movement of each 
system through space The constancy of the observed 
velocity of light for each system, and the establish¬ 
ment of a consistent " timing " of events, common to 
all observers throughout a system, also depend upon 
this real contraction Since all experimentally 
determined velocities, including that of light, result 
from'some expression of the form c' —I'jt', where l' 
is a fixed measured length and t* an observed interval 
of time, the value of c* will vary inversely with the 
value of t', but the product c't' will have the fixed 
value V independently of the late of time movement. 
The same is true for v't', ami the ratio v'jc' will also be 
independent of the rate of time movement, provided 
that this latter is constant In this way all expressions 
containing a problematic absolute value for c* and v' 
can be eliminated, and the concrete observed values 
c't', v't' can be substituted , 1 e velocities and times 
can be written down in the specialised form in which 
they must enter into an> equation containing space 
co-ordinates The form of the Lorentz tiansforma- 
tions changes, but the mathematical contents remain 
identical 

Paris. 

Academy of Sciences, December 1 —Charles Moureu, 
Charles Dufraisse, and Manus Badoche Auto¬ 
ox idation and antioxygen-action (XII ) Researches 
on the active auto-oxidisable form of acrolein.— 
Auguste Blpal The fifth international conference 
of pure and applied chemistry, held at Copenhagen, 
June 16 to July 1, 1924 —Georges Claude was elected 
a member of the division of the applications of science 
to industry, m succession to the late H de Chardonnet. 
—Mordouhay-Boltovskoy The impossibility of an 
algebraical relation between w and e> — Bertrand 
Gambier The polygons of Poncelet generalised — 
Maurice Gevrey The integration of the equation of 
dynamical tides —E Huguenard, A Magnan, and A, 
Plamol The measurement of the aerodynamical 
stresses supported by the wings of an aeroplane — 
Jean Boccardi Averaging by tenths of a year m 
variations of latitude The usual method of taking 
the means of the values of the latitude, <f>, by tenths 
of a year, has inconveniences and may lead to errone¬ 
ous conclusions —J PrWhumeau . A new* apparatus 
for the automatic construction of contoured maps by 
photographic restitution An apparatus, named the 

stereotopometer," is described, capable of giving 
maps with contour lines from photographs taken at 
the level of the ground The method is purely 
optical, and this is claimed as better than the optico- 
mechanical methods previously described The 
accuracy of the results is independent of distortion 
due to the photographic objectives.—Nicolas Perrakis : 
The thermodynamical interpretation of ionisation 
potential The atom is transformed and equi¬ 
librium is maintained, due to the expulsion of an 
electron, the departure of which absorbs a quantity 
of entropy equal to C/T, ivhere C* is the thermo- 
elcctromc constant, 4-07 x io-* 7 cal./deg.—A Dufour ; 
The distortion of an electromagnetic perturbation 
propagated along an insulated conducting line — 
G Bruhat and M. Pauthenier . The theory of electro- 
stnction m insulating liquids —Michel Doloukhanoff ; 
The automatic regulation of the power of an electrical 
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installation, In an electrical installation composed 
of « machines of different powers, the numbci of 
combinations 19 2 n - i, each working at or near its 
maximum capacity, and consequently with maximum 
efficiency Thus foul dynamos of ioo, 200, 400, 
800 kilowatts will permit of the range 100 to 1500 
kilowatts, in 100 kilowatt steps and with a favourable 
power factor The application of the same principle 

tor other electrical machineiy is outlined-Rateau 

Remarks on the preceding communication The use 
of approximate geometric series —E Carn*re and 
Arnaud Determination of the boiling-point curves 
and dew points of mixtures of hydrochloric at id and 
water under a pressure of 760 mm The experimental 
results are given in tabular and graphical form — 
J Heyrovsky Applications of the method of elec¬ 
trolysis with the mercury drop cathode —M N 
Goswami The direct hydrogenation and dehydro¬ 
genation of aienaphthem. 1 Sabatier and Scnderens 
showed that then method of hydrogenation \\ ith nickel 
at 2io°-2 50 r C converted acenaphthenc into tetra- 


hydrocicenaphthene, C lt) H JO x‘ 


OH, 

v ch 2 


If the tempera¬ 


ture of the nickel is lower, 150'"' C , a mixture of 
tetrahydro- and decahydroacenaphthene is obtained, 
separable by fractional distillation If the vapouis 
of acenaphthenc, without hydrogen, are passed over 
mckel at 300° C , a good yield of acenaphthylene, 


G 


i 0 H„<f j| , is obtained 

X CH 


CH 


■ P Lebeau The presence 


of ethane in fire-damp from the Mines de Gagnn>res 
The presence of about 2 per rent of ethane together 
with traces of unsaturated hydrocarbons (0*04 per 
cent) in this fire-damp was proved The method 
followed was liquefaction at 215 0 C , with sub¬ 
sequent fractional distillation —Jacques de Lapparent 
The phenomena of sedimentation in the Cretaceous 
and Eocene stiata in the Western Pyrenees—I 
Thoulet . The liquid clouds of the ocean — Ph 
Wehrle and A Viaut The notion of interference in 
dynamic meteorology — L Petitjean 1 he displace¬ 
ment of fronts of discontinuity —P Martens The 
cycle of the somatic chiomosome in J 1 slera ovata — 
K Kvapil and A. Nfcmec The relation between the 
" absolute air capacity " and the degree of acidity of 
forest soils* The absolute air capacity, defined as 
the volume of the pores of the soil which, aftei 
saturating the soil with watei, remain filled with air, 
is a physical property of fundamental importance 
as regards fertility The acidity, P M| and the absolute 
air capacity have been measured for fifteen samples 
of forest soil, of which five were taken from forests 
containing conifers only, five from foresls planted 
with deciduous trees only, and the remainder from 
regions planted with both —E Rabat* The action 
of dilute sulphuric acid upon fields of cereals Dilute 
sulphuric acid (4-10 per cent,), sprayed at a suitable 
stage of growth on growing cereals, has been proved 
to fertilise the soil, destroy weeds, check the action of 
certain parasites, and give an increased yield of 
200 kgm to 300 kgm. of seed per hectare at a cost 
of less than 100 francs.—A Pohcard The phenomena 
of fluorescence determined in the tissues by Wood's 
light (radiations of wave-length 3650 A) Application 
to the histology of the human ovary. Sections which 
appear uniformly white under ordinary daylight 
illumination, show differences of colour under the 
Wood light, indicating differences of constitution 
A detailed account is given of the application of this 
nflW histological method to the examination of the 
human ovary—P de Beauchamp * The transmission 
of variation in rotifers of the genus Brachionus — 
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Mile France Gueytard . The influence of life in salt 
water on the development of the spleen in fishes In 
fishes capable of living iti fresh and m salt water, a 
prolonged sojourn m the latter leads to a reduced 
development of the spleen —E6011 Blum, Maurice 
Delaville, and Van Caulaert Modifications of the 
blood resulting from anaphylactic shock '1 he 
method of ultrafiltration lias been applied to the 
blood After anaphylactic shock, there is a marked 
increase in the propozmm of calcium passing through 
the ultra-filter 'Inis oflett is constant, and indicates 
a change in the piotein colloid 

Cape Town 

Royal Society of South Africa, October 15 — 
J S Thomas and W E Barker The partial pressures 
of water and sulphuric acid \ apours o\ ei concentrated 
solutions of sulphuric acid at high temperatures 
(Prehmmaiy note) The method adopted w'as the 
dynamical one of bubbling a carefully measured 
volume of air through acid at the required temperature 
and accurately dcteimining the total quantity of 
vapour removed and also the amount of sulphuric 
acid contained in this vapour Only one concentra¬ 
tion, 95 per cent , has been completely worked out 
Extrapolation of the total pressure c urve to 760 mm 
gave the value 304° foi the boiling-point of the acid , 
this compares favourably with the experimentally 
determined value 303^-307^ —K Newbery On the 
application of the cathode lay oscillograph to the 
study of electrode phenomena (Preliminary note) 
The cathode ray oscillogiaph, supplemented with a 
thermionic valve, has been applied to the study of the 
single potential curves of a senes of metallic cathodes 
111 dilute sulphuric acid during make and break of the 
cunent through the cell Evidence of the existence 
of transfer resistance w as obtained The direct 
method of measuring overvoltage cannot be relied 
upon m any circumstances , the commutator method 
gives true values only when extrapolation to infinite 
speed is carried out All the phenomena obscived are 
readily explainable on the hydride theory of over¬ 
voltage — D E Morrison The pharmacological 
action of Aiokantheva spettabihi* The main action 
is on the heart, and is similar to that of digitalis The 
hour dose for frogs, and the minimal lethal doses for 
cats, rabbits, guinea-pigs, and rats show that the plant, 
which is indigenous to South Africa, possesses a high 
degree of toxicity There is a relative immunity on 
the part of the labbit The plant contains glucosides. 
—M R. Levy ns Note on some Peninsula plants. 

New or interesting plants from the Cape Peninsula 


Official Publications Received. 

Proceedings of the Royal Irish Academj Vol 8u, Noel inn A, No, 8 
Corresponding Points on the Curve of intersection ol ’1 wo Quadric* By 
l)r A C O’Sullivan l*p DU 154 2«. Vol S7, Section B, Nos 1, B, 8 

The Colorimetric Estimation ol ThtoLyaiiates and Ojanaten, i,\ Dr 
Kenneth Claude Haile) and Mrs Dorothy F H Built*) , The Reaction 
between Ferrii Cliloi ltlt* and Potassium Thiocyanate, by Dr Kenneth 
Claude Bailey, Freo/ing points of Solutions containing Feirie Chloride 
and Potassium Thiocyanate, by Di Kenneth Claude Bailey and J D. 
Kidd Pp. 18 Is (Dublin Hodges, Figgis and Co., London- 
Williams and Norgate, Ltd ) 

Memoirs of the Department of Agriculture In India Vol 18, No 4, 
Botanical Series The 1 MahaU ’ Disease of Coconuts in Malabar By B. 
Bundararsman and T H Kanmkrlshnan Pp 87-07 (Calcutta Thacker, 
Spink and Co London W Thinker and Co ) 12 annas Is 

Transactions and Proceedings of the Now Zealand Institute Vol 56, 
1*11 xvili+ 684+71 plates (Wellington, NZ • W A. C Skinner; 
London Wheldon and Wesley, Ltd ) 

Council Permanent International pour 1 Exploration de la Mer Rap. 
I>orts ot Troops-\erbaux des Reunions vol 84, Proof's-verbaux 
(Heptembrn 1024). Pp 00 (Copenhague • Andr Fred Host et flls ) 
Memoirs of the Indian Museum Vol 5 * Fauna of the Chllka Lake. 
No 18 . Oil a species of Hub fowfi Solitary CotsI from the Chilku Lake, 
Bv Prof George Matthai. Pp. B ( J7-‘K)3 (Calcutta Zoological Survey of 
India ) 1 rupee. 
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Proceedings of the Geologist*’ Association Edited by A. K Wells. 
Vol. 86 , Part 4, December Pp 2 UMS 0 (London, Edward Stanford, 
Ltd.) 6 « 

Union of South Africa Department Of Agriculture (Division of 
Chemistry Serins No 81) Science Bulletin No 80 An Investigation Into 
some Physical and Climnlt al Cimtign* occurring in Grapes during Ripening 
By 1* 11 v d Jt Copnmnn pp SH. (Division o( Chon ns try KciJes No 
88 ) (Science Bulletin Nu 8 J 'I he Composition of ripe Wine Giapes from 
the Government Vituulturul Station, Pearl By G Prater Pp 80 
f Dn IhIoji «t Uhtimsl ry Serin* No 8 - 1 ) Some Mcthodn of detecting 
irregularities in the Composition of South Atrium Wines By K levner. 
Pp 17 (Pretoria * Gov eminent Printing and Stations y Oflko ) 3k each 
Department of the interior United Stains Geological Survey. Water- 
Supply Paper ^>14 * Huilfue Water Supply ofthe Uniied States, 1919-1 
Part 1J Nortli Panlh Slope Drainage Basins <J Lower Columbia 
Klvnr Basin and Pro lib Slope Drainage Basins in Oregon Pp v + 204-j-l! 
plates. 2b tents Bulletin Tin Oil uud Gas Field n of the Lost Holdlet* 
Ferris Distort, Wyoming By A K Fath and G F Moulton Pp lv + 
67 d S plates At fonts Bulletin 760-C Obsei various on the ru h Hilvei 
Ores of Aspen, (‘olutftdo By Ed son H BasLiu Pp U-f41 02 11 p 

Professional Paper 02 The Middle and Upper Koceiie Floras of South 
eastern Noilh America By Edward Wilber Berry Pp v-j-2lK>Ht& 
plates 1 dollar (WanliiugUm Govci nmenl Punting Ofllct, ) 

Depat rinral cf 8 < hmlilic and InduhLnal Besoarch Report of the I ooil 
Investigation Board foi the Year lhyS Pp iv | 77 + 4 plates 4 14 chmU 
(London 11 M Htatuwiy OHUe ) 8 s ltd 

Proceedings of the Yorkshire Gt ological Hot iety Now Series, Vol 20, 
Fait 1, Demobri Edited b\ 11 C Vuseyand Herbert E, Wruol Pp 
164+V + 12 plates (Leeds ) 

CoimnlUtH* nt tin Privy Council for Medical Research Report of the 
MedJiul lieseaich Count II for the Year lPid-BbM Pp 142 (London 
HM Statlouety Office ) IG nd not 


Diary of Societies. 

SATURDAY, January 10 

British Eooioun al Solu-tv (Annual Meeting) (at Umversity College), 
at 10 A m — Piof f 1 K WmaN Plant Structure and Environment 
(Presidential Addrnaa) —Prof Olivm Blaktmey “Far Point* - Prof 
Imtih The Algu of Swiftly Honing Stream a—Prof Yapp* De¬ 
position of Frost on Leaves 

iNfliiTiuK or Metaoh (London flection) (at Institute of Marine Kngineere), 
at 7 31)—Dr H H Greaves Extennouieters 


MONDAY , Jan oaky 12. 

Hot a i. Ikinh Academy, at 4 16 

Royal 8 o< iety oj- Koinhuiu.ii, at 4 30 — E L Gill Tht Permian Fish 
Doryptenis —K A Baker The Blackening nl the Photographic 1'iatc 
at Low Densities—Di E h luce The Modes of Wbratiou of n 
Stretciied Membmue with a particular Law of Density 

Institute or Thanspoht (Yorkshire Local Section) (at Town Hall, 
Leeds), nt 6,30 -J B Hamilton Inaugural Address 

Institution or Electrical Enqineirh (Western Centre) (at Merchant 
Ventuiers' Technical College), at 6 - W B Woodiiouso * Presidential 
Address 

Institution of Aitomonli Knoim-erh (at Chamber of Commerce, 
Birmingham), at 7—Dr 8 H ]’hides The General Manufacture of 
Rubbm (Lecture) 

Institution ui> Hi KrTHiCAL Knoinekhs (Informal Meeting), at 7 — 
W Day ami others Discussion on Telephonic Development in Great 
Britain and m the United States 

lNHTmnioN Oh Kikcthioal Enoinkers (North - Eastern Centre) (at 
Armstrong College, Newcastle on Tyne), at 7 16. 

1 nstitij j'f Metalh (Scottish Section) (at 80 Klmliank Crescent, 
Glasgow), at 7 80 — Open Discussion 

Surveyors' Institution at s 

liovAi. Gkourapbical Ho< iety (at JKolian Hall), at 0.80.—Major R W G 
Kingston Animal Life at High Altitudes. 

luauTUTr o* Bhfuimi (at Engineers' Club) —J Stewart’ The Season’s 
Barleys 


TUESDAY, January 18 . 

Hoyai Imythution or Great Britain, at 6 15 — Prof. A Fowler* 
The Analysis of Spectra ( 1 ) 

Institution of Mechanical Enuinmfls (South Walos Branch) (at 
Swansea), at tl —A A Ford ham steel Construction as applied to Steel 
Works and Mill Buildings 

Institution of Civil Engineers, at H -Prof A H Gibson The 
Investigation of the Singe-Tank Problem by Model Experiments — 
F Hey wood The Flow of Watei in Piiies and Channels, 

Institution or Automomi k Emhnelrs (al Boyal Society of Arts), at 7 — 
Dr. S. 8 PiekleH The General Manufacture of Rubber (Lecture) 

Institution or Electrical Engineer* (North Midland Centre) (at 
Hotel MetrojKile, Leeds), at 7 —W B. Woodhouse Presidential 
Address 

Manchester Metaij.urgual Bocibty (at College of Technology, Man¬ 
chester), at 7 — F O 11 Ijtntsberry . Tool Steels. 

Royal Photographic Booiett or Great Britain, at 7 —A S Watson : 
Portraiture ofMtn 

Institution of Automobile Engineer* (Coventry Graduates Meeting) (at 
Proud gate CaW, Coventry), at 7 16 —A E. Barrett ■ Piston Rings. 

Society or Chemical Industry (Birmingham Section) (at Univeraity), 
at 7 16 --H, L Heathcote ’ The Testing of Resistance to Tearing.— 
D. F Twins and F Thomas A Comparative Study of some Vulcuulsa. 
tion Accelerators. 

Institution of Knqi nicer* and Shifbuildkre in Scotland (at 89 
KlmbanV Crescent, Glasgow), at 7 80 

Institute or Metaln (Nortli Bast Coast Henthm) (at Armstrong College, 
Newcastle-ou-Tyne), at 7.30.—A. R, Page* Bi axing. 

NO. 2880, VOL. Iiy]- 


Quekett Mickosoopioal Club, at 7.80.—B. R. Wycherley * The Mounting 
of Chemicals for the Polarinoope. 

Royal 8<»oiety orMamciNK (Psychiatry, Neurology, Disease In Ohlldreu, 
and Epidemiology Sections), at 8 80 —Dr. P C r. Cloaks and Dr F C. 
Shrubsall (Psycnlatry), Prof. M. Bramwell (Neurology), Pi of A Hall 
(Disease in Children), Dr. Me Natty and Dr Parsons (Epidemiology), 
aod othere. Discussion on The Mental Sequela* of Encephalitis 
Lethaigica 

Institution or Electrical Engineers (Scottish Section). 

WEDNESDAY, January 14. 

Royal Society of Anns, at 3.—Lt Col. G M Richardson ’ Dog* in 
Peace (Di Mann Juvenile Lecture*) 

Royal Society of Mkpiune (Balneology and Climatology Section), at 
6 80.—Dr, V Coatee Clinical 'types of so culled Infective Arthriti* 

Radio Society of Great Britain (Informal Meeting) (at Institution 
ot Electrical Knglneeie), at 0 -S Waid Some Notes on Bhoit Wave 
Reception 

Institution of Civil Bnuinkerh (Informal Meeting), at 7 —H J Deane 
and uthfMH Discussion on The Use and Aburte of Reinforced Concrete 

Incutution or Hlklthioal Hnoineers (South Midland Centre) (at 
HtmUngliam University), at 7 -li W, Taylor Three Wire Dtioct- 
Cuirent Justilbution Networks Home Compailsons in Cost and 
Operation 

Nohth-Faht Coabt Institution of Knuinferh and Shiunuilder* 
(Gisduate S*ction) (ul Bolbcu Hall, Naweastl<w>n Tyne), at 7.— 
J C «1 deiwood Propellei Dreiyn 

Entowoiouioal Society or London, at 8 —Annual Meeting 


THURSDAY, January IS 

Koyai Society, at 4 30 — Hit Charles Sherrington and 1(3 G T Liddell 
Further Observations on Myoiatn Reflexes—Prof A V Hill, C N H 
Long and H. Lupton Mui( ular Kxeielse, Lactic Add, and \\w Supply 
and Utilisation ot Oxygen Parts 1 II, and III — Prof A P Chattock 
the physics of Intubation—H M Caileton Growth, Phagocytosis, 
and other Phenomena in Tissue Cullure* of Fietal and Adalt Lung.— 
J. F FulUm (a) The Influence of Tension upon the Electrical 
Responses of Musile to Rejietltive Stimuli, (fc) Some Obseivatlona 
upon the Kluctrical Responses and Shape of the Isometric Tw itch of 
Skeletal Muacle , (<) Thu Relation between the Durations of the 
leumeiiic Twitch and ol the Alter action of Tetanus. 

Royal Institution of Great Britain, at 6 15 —J S Huxley 1 The 
Courtship of Animals and its Biological Bearings ( 1 ) 

Inutitution or Minino and Metallurgy (at Geological Society of 
London), at 6.80. 

Institution of AutOmobilk Engineer* (London Graduates Meeting) (at 
Watergate House, Adelphi), at 7.80.—A E L Collins ’ Steam Vehicle* 
for Road Transport 

Optical Society (at Imperial College of Science and Technology), at 
7 30 —A Steavenson A Peep into Sir William Hersphel's Workshop 
Chemical Society, at 8 — K, K. Turner and A B Sheppard , fl-Chloro- 
phenoxarsine — G A R, Kon and R P, Linateod Trie Chemistry of 
the Three Carbon System. Part Ill aS-fly Change in Unsaturated 
Acids , Part IV A Case of Retarded Mobility 
Royal Sot iety of Tropical Medicine and Hygiene (at II Chanda* 
Btreat W ), at 8 15 — Lt.-Col A T Gage and Lt Col, Clayton Lane : 
Tha Alkaloids of Cinchona and Malaria 
Institution or Huhber Industry (at 16 8 t Mary’s Parsonage, 
Manchestei) -J. Adamson* History of the Rubber Industry 111 Man* 
Chester 

FRIDAY, January lfl. 


Royal Sanitary Institute (at Town Hall, Newcastle on-Tyne), at 4.— 
Dr A F. G Spink*, II. H. Eiers, and other* Discuaaton on Maternity 
and Child Welfare Practice 


Rotal Dublin Society, at 4 80 

Royal Photographic Society or Great Britain (Pictorial Group), at 7 
Inhi 1TOTB OF Metals (Swansea Section) (at Swaniea Univeraity CoUege), 
at 7,16 - Prof C A Edward* . Alloy* and their Properties 
Junior Institution of Engineers, at 7.80— Major A M. Taylor. 
The Hexaphose Bj*tom and the Compensated 8 Phase Sy Bt en& for 
160,000 Volts Transrniiuuon with Record* of Teat. 

Society of Chemic al Industry (South Walea Section) (at Technical 
CoUege, Cathay* Park. Card lfl), at 7.80 —T. Lewi*: Chemical Con- 
■tituent* of Ductleas Gland*. , , j j 

Society of Chemical Industry (Chemical Engineering Group Jointly 
with the London Sect!on)(at Royol Society of Arts), at8.—T. W. Stainer 
Hutchins, Dr. 0 IL Lander, and other* Discussion on The Low 
Temperature Treatment of Bituminous Material* 

Society ot Chemical Industry (Liverpool Section) (at L verpool 
University), at 8 —Sir Max Muspratt, Bart Chemistry and Civilisation 
(Hurter Memorial Lecture). 

Royal Institution of Great Britain, at 9 -4iir William Bmgg i The 
I nve*ligation of the Properties of Thin Films by mean* of X-Ray*. 


PUBLIC LKCTUMS. 

WEDNESDAY, January 14 

jomxm School of Economic* and Political Science, at 6.—B. J. 

Fletcher . The Principle* of Design (Introductory Lecture). 

It. Bartholomew's Hospital Medical Oolleoh (^y?j 0 *£Ry 
m«nt. 6 Giltspur Street, B.C.l), at 6 — Prof. C, Lovatt : 

Physiology of Plain Muscle. (Succeeding Lecture* on January 81, 28, 

trao^TooLLEflE, at 6 SO.—Prof. A P. Newton: The World of the Middle 
Age. 

TRURSDAY, January 16. 

jNiFERarrY College, at ISO.—MIbb Margaret A. Murrey. Egyptian 
History (Introductory Lecture). 
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Research in Agriculture. 


A LTHOUGH the Development Commissioners are 
„ not themselves directly responsible for agricul¬ 
tural education and research during the last fourteen 
years, the manner in which the funds subject to the juris¬ 
diction of the Commissioners have been portioned out has 
exercised a dominating influence on both the quality and 
quantity of scientific information that has been recently 
acquired, and on the nature of the organisation by which 
it has been sought to render this information of imme¬ 
diate assistance to the farmer I f the fourteenth Report 
of the Development Commissioners (H.M S 0 ., 4s net) 
is read m conjunction with the first and later reports, it 
will be noted that the Commissioners have favoured and 
adhered to a more or less definite policy from the outset. 
They realised that one of the primary needs was to 
assist in the training of men competent to conduct 
research, and then to accelerate research on the funda¬ 
mental problems underlying agricultural practice The 
body of scientific men at present employed m con¬ 
nexion with agricultural science is to-day vastly greater 
than it was fourteen years ago, and it is probably not 
too much to say that the average training which these 
men have received, and also the attainments and qualifi¬ 
cations of the average man, are decidedly better. 

It has been the policy of the Commissioners to add to 
the volume of research, chiefly by assisting in the ini¬ 
tiation and maintenance of Research Institutes and 
Experimental Stations, and there are now about twenty 
such stations in Great Britain dealing with fundamental 
problems. It is interesting in passing to note that the 
necessity of having more than one institution to deal with 
certain problems which have specially local application 
has now been realised and acted upon , thus England, 
Scotland, and Wales has each a Plant Breeding Station 
aided by grants from the Development Fund, while the 
needs of horticulture, for example, are recognised at 
more than one institution. 

The Report before us affords ample evidence of the 
quality and quantity of the research in progress at these 
institutions. It is beyond the scope of the present 
article to attempt to review this work. It is necessary, 
however, to lay emphasis on its fundamental character, 
the vast majority of the scientific papers for which the 
staffs of the institutions have been responsible dealing 
with' difficult problems approached in an exhaustive 
manner and by purely scientific methods. There can, 
in short, be not the least doubt that the policy of the 
Development Commissioners has been successful to a 
marked degree in two highly important directions* 
To-day we have, comparatively speaking, a large, and 
in the main a well-qualified, body of agricultural 
scientific workers, and a vast mass of accurate scientific 
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data of great potential value to the farmer and to the 
nation. No reasonable criticism can be levelled against 
the Commissioners for the manner in which the funds 
have been apportioned in relation to solving the problems 
of the various branches of the industry, although to some 
it may appear that horticulture has been treated more 
generously t^an would at first sight seem to be justified 
by its position in Great Britain. It has, however, to be 
realised that horticulture is an intensive industry em¬ 
ploying a considerable amount of labour, and thus any 
extension of fruit culture or market gardening must 
immediately and inevitably react in a favourable 
manner on the rural population. 

It is obvious that science cannot of itself redeem an 
industry which is in the main under-capitalised and 
very largely unprofitable It should, however, be 
equally obvious that if the conference of land-owners, 
fanners, and land-workers recently convened by the 
present Government can in fact agree on a sound 
agricultural policy at once far-sighted and acceptable to 
the nation as a whole, the ultimate success of that 
policy will be largely determined by the extent to which 
science is brought to the direct aid of the fanner. It 
is, therefore, legitimate to examine the organisation 
which exists to-day for the explicit purpose of bringing 
science to the direct aid of the farmer, and to do so in 
the light of what are considered to be the chief neces¬ 
sities of British agriculture, if this industry is to be 
regarded as of national importance as well merely as of 
something which concerns the well-being of what is no 
inconsiderable proportion of our population. 

The Commissioners have, of course, realised the 
necessity of a connecting link between the Research 
Institutions and the county organisers who are 
primarily responsible for advising the farmer as to 
scientific practices. Advisory officers are now attached 
to fourteen institutions ; the majority of these are, 
however, advisory chemists and pathologists whose 
chief preoccupation in most cases is to undertake 
research on laboratory lines into problems of local im¬ 
portance, and in the main they have not the facilities to 
investigate farm practices as such. It is therefore 
satisfactory to note that Advisors in Economics are 
now being appointed at some of the institutions, and 
the work already done, notably at the University of 
Leeds, would seem to indicate that, particularly when 
the officers devote their attention to the economics of 
local practices, they are able to afford signal service to 
the farmers within their areas. Recent results ob¬ 
tained at the Research Institutes in the realm of 
animal nutrition have been followed up at college 
farms by accurate feeding' trials, so that it is now 
possible for organisers who have had the opportunity 
of gaining personal experience to give authoritative 
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advice to individual farmers, which has in innumerably^ 
cases revolutionised the system of feeding adopted. Ip 
this connexion the pioneer work of Mr. Boutflour in 
Wiltshire affords one of the best recent examples of the* 
way in which science has been brought to the direct 
and very substantial aid of the fanner, and has in¬ 
cidentally caused increased production, in this case in 
terms of gallons of milk. It is perhaps open to doubt, 
however, whether science has been brought sufficiently 
to bear on some of the wider and more national aspects 
of agriculture in Great Britain. 

Mr. Edward Wood, the Minister of Agriculture, in 
recent speeches and referring to the conference of those 
concerned in the industry he has convened, has em¬ 
phasised the need of adding to the area under cultiva¬ 
tion in Great Britain, not necessarily by merely thinking 
in terms of wheat alone, and he has directed attention 
to the paramount need of making our more derelict 
lands fertile and this whether particular areas are left 
in grass or brought under the plough. Mr. Wood has 
also directed attention to the serious disadvantage 
under which the fanner labours in regard to bringing 
his farm into a higher state of fertility as the result 
of paucity of readily available working capital. 

Broadly stated, then, one of the first necessities, if we 
are to have a healthy agriculture, is a campaign of land 
improvement in the widest sense, and from the facts 
of the case, no matter whether credit facilities are to be 
afforded to the fariner on a large scale or not, the im¬ 
provements must be effected on an economic basis. 

Here, then, is a concrete, yet highly composite prob¬ 
lem, a problem towards the solution of which agri¬ 
cultural science has admittedly accumulated a vast 
array of data But the items contributing to such data 
are largely unrelated and cannot at present be said to 
constitute a definite and trustworthy practical doctrine* 

The allied questions of improving poor l?nd Arid 
generally enhancing the fertility of farm lands in Great 
Britain as a whole are not subjects upon which the 
organiser can easily persuade the farmer himself .to 
experiment. The problems involved entail, first, diffi¬ 
cult economic considerations, and secondly> the elucida^ 
tion of practical difficulties connected with the type of 
rotation and systems of cropping most suitable, methods - 
of tillage, processes bf manuring, relation of grass to 
arable, and the choice of the correct varieties an^ 1 
strains of crops, The general problem is not, moreqvefc, ' 
one that is likely to be adequately dealt with at 
institutional farm; for one thing, these fauns are Irfy ' 
quently of a higher grade than the average of thO ' 
district which they represent, and for another, 
usually the policy to run such farms in conformity 
the generally accepted canons of good ‘ 

Indirectly, valuable work has t*eep 
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i tjfcte direction of surveying the field by the various soil 
and other surveys that have been undertaken. Hitherto, 
however, no large sum of money has been set aside 
for this important work, which has been conducted in a 
somewhat haphazard manner and in many cases with¬ 
out critical regard to economic considerations. In any 
event, it is work that needs to be conducted on a well- 
thought-out and uniform plan, under the general super¬ 
vision of a strong co-ordinating authority. The need 
of a complete agricultural survey showing both actual¬ 
ities and potentialities was rendered abundantly mani¬ 
fest during the War, while if a real endeavour is to be 
xnade to stabilise the industry and add to the productive 
capacity of farm lands in Great Britain, the non¬ 
existence of such a record will again be acutely felt. 

Ift so far as growing the correct varieties of the chief 
crops is concerned, it is satisfactory to learn that a 
grant has been made to the National Institute of Agri¬ 
cultural Botany to enable that organisation to conduct 
subsidiary trials at carefully selected sub-stations. It 
is, however, on the poorer and more improvable types 
of land that variety trials are most needed, while m 
many cases the type of varieties necessarily handled by 
the National Institute are not likely to be those best 
suited to land of the lower productive classes. Trials 
of a somewhat different nature should also be initiated ; 
the aim in the first place would be to discover the 
degree of productivity of every characteristic district, 
by setting up a series of properly replicated plots of the 
same standard variety—of a crop of wide-spread dis¬ 
tribution such as oats—on as many farms as possible. 

This is a procedure that should constitute an import¬ 
ant feature of any general scheme of agricultural survey 
that may be set on foot, for without some really trust¬ 
worthy quantitative and easily comparable crop data of 
this sort it is difficult to see how the results of surveys 
based on soil and other environmental factors can be 
interpreted to proper economic advantage. In the 
second place, it is exceedingly important to know the 
range of applicability of new and improved varieties, 
and it is just as important that the greatest possible 
number of farmers should be given the opportunity of 
forming their own opinion of such varieties. 

With a view to these ends quantitative data are not 
necessary, or at all events not necessary in the first 
Instance. A Imp of, say. Yeoman wheat should be 
, sown on a few fields^in every parish in the country in 
which wheat, in no matter how small quantity, is grown, 
the same would apply to, say, Black Be|l III, and 
Victory ojr Crown oats* while in particular districts it 
be easy for the appropriate advisory centres to 
fljpoper suggestions as to varieties demanding exten- 
" * * * A similar simple method would 
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areas capable of successful lucerne cultivation, to estab¬ 
lish the relative merits of widely different strains of such 
a fundamentally important crop as red clover for widely 
different habitats. All of these are problems of first-rate 
importance in relation to profitable land improvement. 

More urgent than trials of the character indicated 
above is the necessity for conducting experiments in the 
realm of systems of cropping, and the relation of tempor¬ 
ary to permanent grass, which would entail equally far* 
flung but more elaborate and long-continued field trials. 

It is true that financial support has been given to 
further the idea of arable dairy-farming, and that the 
utilisation of barren sandy land has been under tenta¬ 
tive investigation, but these are isolated aspects of the 
broad question of enhanced crop production and land 
improvement. They are not so much the province of 
agricultural chemistry or of agricultural botany as 
understood in Great Britain, but rather of field hus¬ 
bandry or agronomy as understood and investigated in 
the United States of America, for example 

Notwithstanding the work that is m progress in 
many important directions influencing land improve¬ 
ment, it is probably not too much to say that the 
problems of field husbandry will not be solved until 
an ad hoc organisation is set up to deal with the matter 
in a manner analogous to that in which the Research 
Institutions deal with the fundamental problems of 
plant breeding and animal nutrition, for example, or 
the way in which the advisers in agricultural chemistry 
deal with their local problems It is doubtful, however, 
if a single Research Institute of field husbandry 
would adequately meet the case—numerous sub¬ 
stations would certainly be a necessity. It is, however, 
the principle that field husbandry is not at present a 
matter of demonstration, but is essentially a matter 
demanding field investigation of a most rigorous and 
accurate character, conducted without bias and in a 
true spirit of research, that must be realised Two 
things are essential, namely, a co-ordinating authority 
and the appointment of men m the counties backed 
with facilities for conducting field investigations on 
carefully selected areas. A useful beginning could un¬ 
doubtedly be made if advisers in field husbandry were 
appointed at institutions serving backward and in¬ 
fertile districts, while co-ordination could be assured 
by the appointment of an officer at the Ministry of 
Agriculture charged with the supervision of the work 
as a whole. It is probable that in some cases suitable 
land could be taken over for experimental purposes 
from the not inconsiderable areas now under the 
control of the Forestry Commission, while it is more 
than likely that land-owners and farmers would be 
found in very appreciable numbers who would be 
willing to assist in such an important undertaking. 
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Human Geography. 

.Human Geography . an Attempt at a Positive Classifica¬ 
tion — Principles and Examples By Jean Brunhes. 
Translated by Prof. I, C Le Compte. Edited by 
Isaiah Bowman and Prof Richard El wood Dodge. 
p P . xvi + 648 (London, Calcutta and Sydney : 
G. G. Harrap and Co , Ltd., n d.) 21 s, net 

T HE student of modern geography by whom this 
classical work is read for the first time, might 
well feel that even in the few years, little more than a 
decade, since the original issue, most of this manual 
has become, if not out-of-date, at least somewhat 
antiquated A youthful applicant for a situation was 
asked “ Where is Tokyo ? " Ho replied, “ I do not 
know.” The employer expressed his astonishment in 
vigorous terms, and the youth continued, “ But if you 
will tell me where it is, 1 will tell you why it is there.” 
This youth was a product of his period , the geography 
of to-day seeks to answer the question “ why ? " The 
aim of modem geography is to probe, to evolve 
generalisations, to eliminate and thus simplify complex 
phenomena in which the psychological factor is of 
supreme importance. 

M. Brunhes provides a useful corrective He^writes 
and argues about what he has seen; he aims at a manual, 
not a treatise, at a collection of observed facts, not an 
explanation. Again and again he advises caution. The 
fundamental fact is place-relation, and he shows 
repeatedly how every thinker whose subject-matter 
implies some form of human activity needs the geo¬ 
graphic sense. The Ricardian law of diminishing 
returns does not apply where the land, as such, is not 
the fundamental basis of property. Again and again the 
reader is referred to six essential facts : houses and roads, 
cultivated fields and domestic animals, exploitation 
of minerals and devastation in plant and animal life 
—facts familiar enough under a slightly different 
grouping of ideas in the terms shelter, food, and 
communications 

By numerous illustrations and digressions the reader 
is led to an idea of geographic method, to a manner of 
attack upon a seemingly heterogeneous collection of an 
apparently endless mass of isolated facts, and the whole 
outlook may be summarised under the query f * how ? " 
not u why?" A heavy snowfall is to be expected in 
January in New York and other places where the mean 
January temperature is about, or below, freezing 
point. The u why ” of this fact belongs to the domain 
pf physical science : the recognition of the fact as a 
possible factor in regard to man's life on the earth 
belongs to physical geography. So far everything ut 
* simple, but the human geographer asks the question 
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how is man affected ? It is his business to find 
out how man reacts to this circumstance, and he 
finds widely different answers fpr different parts 
of the world. The response in New York is 
different from the response in Italy, and so he 
arrives at the fundamental concept of location, the 
tyranny not of Nature as a whole but of place-relation- 
ship within Nature. 

M. Brunhes is deliberately didactic; he teaches by 
selected samples and begins with the simplest examples. 
The easiest studies refer to islands—not only the real 
islands of the sea, but also the land islands where a com¬ 
munity is relatively isolated by physical circumstance j 
his study of the Balearic Isles leads to thoughts about 
Java or Japan. Herein, it would appear, lie the 
elements of age which might repel the modem student, 
for there is little consideration of the world as a whole ; 
there is no room for the current broad generalisations 
which underlie the idea of the ** major natural regions 
of the world." A regional synthesis, however, is not 
lacking. A map of Spain, for example, shows within 
the area of dry Iberia five regions of steppes and 
irrigation, and so illustrates a regional classification 
based, not upon the facts of climate, but upon the ways 
in which man has responded to one particular element, 
water supply. 

In the last chapter it is argued that space, distance 
and difference of level are fundamental geographical 
facts which are becoming more and more the sovereign 
masters of men, and the final conclusion is reached 
that ‘ ‘ Every people . , . covers the surface of tflfc 
earth with those outward and visible signs , , . which 
allow us to divine its past and sometimes even its 
future," Whither does all this lead ? Apparently to 
the notion that geography is not a science, not an ordered 
body of knowledge, which is independent of the 
personality of the investigator, not a set of conclusions 
which must be universally valid, not a statement pf^ 
generalisations valid for all time or for every place,, 
but primarily and fundamentally a discipline, an 
outlook on man's life on the earth, which gives to the 
thinker that unique geographic sense so invaluable. 
for the law-maker, the captain of industry, and the 
merchant prince, so useful a corrective in all matters 
which pertain to the conduct of human affairs on the 
large scale. ' 

Whatever view may be taken, it must be conr 


fessed that the facts of geography are stubborn; 
they cannot be molted in the mental furnace andruh 


into set moulds; they frequently misfit the thepi?at ; ; v 
but the spirit of geography is of unique value. 
other human study permeates so many of the 
no qther study is so necessary to the 
educated man. 1 '' * , 
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Optical Measuring Instruments. 

Optical Measuring Instruments, tketr Construction, 
Theory, and Use By Dr. L C Martin (Applied 
Physics Senes) Pp. ix + 270 + 8 plates (London, 
Glasgow, and Bombay : Blackie and Son, Ltd , 
1924) 175* 6rf.net. 

BTAIN a measurement, however rough ; then 
endeavour to get a better/' was the advice 
that Lord Kelvin used to urge upon his students 
Quantitative analysis is the natural supplement of 
qualitative reasoning One rough estimation rnay 
serve to exclude a multitude of suppositions , one 
precise measurement may Serve to indicate the definite 
conclusion of an investigation. But to make a measure¬ 
ment, even an approximate one, is not always easy 
Precise metrology is a difficult art It demands an 
understanding of the problem , access to the requisite 
apparatus or, failing instrumental means, the capacity 
to design and, if necessary, construct whatever appli¬ 
ances may be required ; skill in their adjustment and 
use; and, al>ovc all, the will to discard the obvious, 
which in metrology is not always the truth 

As there is no superfluity of literature devoted to 
this particular subject, any new contribution, such as 
Dr. Martin's work on “Optical Measuring Instruments/' 
will surely be welcomed As the author has stated 
in his preface, “ The selection of instruments for 
description is extremely difficult" It is unlikely, 
indeed, that from the great mass of material that is 
nowadays available the same selection would be made 
by many. With the exception of ('hap vu. devoted 
to rangefinders, it would appear that instruments of 
warfare have intentionally been rigorously excluded 
All the appliances cited have an essentially peaceful 
character. They comprise measuring microscopes, 
micrometers, comparators, the divided circle, theodo¬ 
lites and sextants, levels, spectrometers, # refracto- 
meters, spherometers, focometers, photometers, and 
saccharimeters. In the final chapter, “ Errors and 
Accuracies of Observation " arc discussed rather more 
briefly than the importance of this question would 
warrant. 

There is a similar brevity in the presentation of 
the general principles forming the subject of the first 
chapter, where the author in his discussion of the 
principles of geometrical supports is to be congratulated 
upon his emphasis on the importance of the physical 
Conditions. These first and last chapters might well 
have been extended at the expense, if necessary, of 
other sections. For example, although the divided 
circle is a highly interesting precision tool, it is scarcely 
an optical instrument when stripped of its reading 
microscopes, which are dealt with in the preceding 
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chapters. Rangefinders, which are essentially military 
istic m character and of correspondingly limited 
interest, might also have been excluded, if thereby 
space could have been provided for a chapter upon 
that premier optical instrument of supreme accuracy— 
the interferometer, which has been brought in Great 
Britain to so high a standard of perfection. The 
chapter on the rangefinder, and particularly the 
stereoscopic portion, is the least satisfactory section 
of the book Evidently the author is unaware that 
the German claim which he emphasises on p 121 has 
been disproved beyond doubt as the result of exten¬ 
sive tnals made by most of the principal powers 
interested m this subject, and that many import¬ 
ant gunnery officers of the German Navy no longer 
accept it 

Dr Martin’s book has the merit of originality It 
is not a compilation from other works Originality in 
a first edition demands, however, particular care in 
the avoidance of errors, and unfortunately there are 
throughout this book mistakes of so obvious a kind 
that it is difficult to understand why the) should have 
escaped correction. In Fig 45, which illustrates the 
application of an inverting prism to a sextant, the 
rays are quite incorrectly traced, as they arc not 
shown touching the reflecting surface which determines 
the inversion o f the image All three diagrams of 
Fig 93 are also incorrect. A ray normal to the surface 
of the prism (a) is shown refracted. In the next 
diagram, representing the same prism, the ray entering 
as before at sci aping incidence is now shown refracted 
away from the base, the refracted ray within the dense 
flint prism being shown in an impossible position. 
According to Fig. 93 ( c ), a beam of light passing through 
an equivalent plane parallel plate is wrongly repre¬ 
sented as suffering severe refraction instead of emerging 
parallel to its original diret tion 
The mistakes arc not confined to the illustrations : 
they occur also in the text As an example, the 
“ special problem in angular measurement ” at the 
end of the chapter on theodolites and sextants may 
be cited. The problem indicated is to measure the 
inclination of two lines It is proposed, instead of 
suitably rotating the cross-wire of a telescope with 
reference to the lines and a scale, to make use of a 
rotatable inverting prism As the author states, if 
such a prism is rotated about the direction of view, 
the inverted image rotates at twice the angular speed 
of the prism, and the conclusion is arrived at that 
greater accuracy of measurement is attained by these 
means, But, as the problem is the measurement of 
a particular angle, the prism will require to be rotated 
through only half the angle to be measured, and the 
comparative accuracy will accordingly be halved. 

C I 
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Although the majority of the mistakes are obvious 
ones, they may prove confusing to a thoughtful student, 
and more careful revision, particularly of the illustra¬ 
tions, is desirable in any future edition of the work. 

James Wkir French, 


Sands and their Uses. 

Sands and Crushed Rocks By Alfred B Searlc. 
(Oxford Technical Publications) Vol. i . Their 
Nature , Properties and Treatment . Pp xiv-f475 
Vo]. 2 Their Uses in Industry. Pp ix + 281. 
(London 11 enry Frowde and Hodder and Stoughton, 
1923 ) 52 s 6 d. net. 

R. SEARLE has made an attempt to fill a 
gap in technical literature by a work which 
deals, in all aspects, with the subject of sands and 
crushed rocks According to the author, the purpose 
of the work is “ to summarise in a convenient form 
"such geological, chemical and mineralogical informa¬ 
tion on sands as is likely to prove of value to those 
engaged in the digging, sale, and many uses of these 
materials. 1 ’ To the reviewers, however, it seems that 
the author’s enthusiasm for detail, much of which 
appears irrelevant, has defeated this purpose 
A glance at the table of contents will reveal the 
varied nature of the material gathered together in 
Volume 1 Commencing with the origin and forma¬ 
tion of sands, we finish with a chapter on their storage, 
packing and despatch In Chap, ni, ninety pages 
are devoted to a catalogue, arranged in alphabetical 
order with descriptive detail, in which names are 
given to nearly one hundred and fifty sands 1 For 
no ohvious reason, a description of a carborundum 
furnace is here included Incidentally, there seem 
to be but few substances which, according to the 
author, do not cornu within the purview of this subject. 
For example, ground glass and metal filings are stated 
to have been used as “ sands” in concrete, while 
tl breeze ” is described as an artificial sand consisting 
of sifted ashes The writer has departed considerably 
from the customary definition of a sand as a natural, 
detrital and non-plastic deposit. Chap iv , written 
on similar lines, deals with some of the mineralogical 
constituents of sands, while in the next two chapters 
their properties, as well as their examination and 
testing, are deseubcd 

The remainder of this volume is concerned with 
the treatment which sands and sand rocks undergo 
before use It is profusely illustrated, but many of 
the photographs are reminiscent of the advertisement 
catalogue. 

The second volume of the work enlarges upon the 
uses of sands and crushed rocks in industry. The 
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uses of these materials in brick-making, in road con¬ 
struction, as refractory materials, in agriculture, in 
glass-making and in metallurgy, to mention only a 
few of the more important applications, all receive 
attention. 

Many statements to which exception may be taken 
seem to have escaped the author’s notice. For example, 

Stokes’s law is first written as V= ——^ and then 

g z 

quoted correctly on the next line. Referring to the 
constant weight obtained when a material has been 
fully dried we find the statement that “ this weight, 
less that of the bottle and contents previous to drying, 
is the amount of moisture in the weight of materials 
used.” In connexion with electrostatic separators, 
wc are told that “ a still more definite separation will 
take place if the whole of the material is first charged 
negatively and is then brought into contact with a 
positively charged body,” while it is also stated that 
the “ mean coefficient of expansion of silica between 
o° C and tooo° C. is o 68 ” Again, the figure on 
p 437 (I) given in illustration of a <( gas-fired ” furnace 
does not represent a gas-fired furnace Finally, we 
are told that “ a tunnel-kiln efficiently insulated with 
kiesclguhr on the sides and roof can usefully employ 
98 per cent, of the available heat in the fuel.” 

Elsewhere, there becomes apparent a certain loose¬ 
ness of style, and this gives rise to statements which 
may be ambiguous or often misleading. For example, 
the refraction of light is described as the turning of a 
ray of light, while on p. 208, Vol. 1, it is explained 
that doubly refracting materials “ turn a ray of white 
light through several different angles, so that the rays 
are termed ordinary and extraordinary rays.” 

Moreover, the book contains inconsistencies, one 
example of which cannot be allowed to pass unnoticed. 
“ Tridymite bricks are silica bricks in which the whole 
of the silica has been converted into tndymite. . . . 
No brick on the market consists entirely of the low 
specific gravity forms of silica ” 

The breadth of field which the subject covers, the 
inaccessibility of many publications, and considera¬ 
tions of space, are put forward in the preface as a 
plea for the omission of full references. But surely 
the time has come when few technical or scientific 
works, other than the most elementary, can stand 
the test of publication without the support which 
adequate references to the literature of a subject gives. 
The necessary space could have been gained by the 
elimination of much of the unnecessary matter and by 
avoiding repetition, 

A judicious selection of the references the author 
must have accumulated during the many years in 
which, as he tells us, he has read the leading journals 
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on the subject, would undoubtedly have enhanced 
the value of this book and been of permanent worth 
The volumes are well printed and well presented, 
but the price is high, and the author would have done 
well to have compressed his subject-matter into a 
smaller space. Doubtless much useful information 
will be found, especially in the second part, by those 
for whom the author has written, but the gap in the 
literature still remains L S. T 

W. E 


An Oxford Sketch of the Evolution 
of Thought. 

Speculum Mentis, or the Map of Knowledge By R. G 
Collingwood Pp 327 (Oxford * at the Clarendon 
Press, 1924 J \2$ 6d.net. 

R COLLINGWOOD has a tradition of art behind 
him and he has also made himself recently one 
of our leading authorities, it not the first of all, on 
Roman Britain As he adds to this a proioundly 
philosophic mind, his attempt in this book to survey 
the whole field of human thought has some material for 
its foundation It is modest in expression though 
ambitious in scope, and will interest greatly those who 
like to trace a line of thought faithfully pursued by a 
thinker who wrestles hard with every conclusion, and 
gives the public nothing but what he has won from his 
own experience, intensely felt 
The general thesis of the book is that the human mind, 
whether in the individual or in the rat c, passes through 
a series of experiences each of which is incomplete and 
partially corrected by the succeeding stage, until it rests 
at last m a philosophy of absolute or final worth hased 
on the mind itself, enlightened by history It will be 
seen that there is a large heritage from Hegel here, and 
if one wished to describe the point ol view in terms of 
older thinkers who have influenced the writer, one would 
say that it was Hegelianism plus Croce But this would 
do scant justice to Mr Collmgwood’s sincerity of thought 
and striking individuality. One appreciates the book 
most as a personal revelation. 

Art is the first, and always the primitive, stage of 
thought; and this passes into the kindred, concrete 
and unanalysed stage of religion Analysis, when it 
comes, gives us science, which appears in Mr Colling- 
wood’s hierarchy of thought as the middle term, Art 
and religion are below or before it • history and philo¬ 
sophy above or after. We are not to imagine that the 
lower stages are entirely superseded by the higher ; 
they are rather corrected and subsumed m a fuller 
point of view* 

The use that Mr, Collingwood makes of the recent 
historical spirit in science is very apt arid enlightening. 
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It is the clearest and most conclusive part of the whole 
book. During the nineteenth century many of the 
sciences, as he tells us, restated their problems m terms 
of history Astronomy realised that its proper task 
was to explore the history of the stellar universe ; 
geology and geography united to study the history of the 
earth, and biology came to sec that the problem of 
species is the problem of the origin of species The 
time seems near at hand when science will feel the need 
of absorbing itself bodily in history and re-shapirlg its 
problems throughout in historical terms.’* 

This passage from science to history is one of the 
numerous points in the book where a penetrating light 
is thrown by the author’s synthetic and persevering 
thought lie might perhaps have made lus effect 
better by a little more compression There is a good 
deal of repetition, and the reader himself needs perse¬ 
verance , but he will he richly rewarded It is one of 
the most profound and suggestive treatises of retent 
years F. S Marvin. 


Our Bookshelf. 

The Design and Working of Ammonia Stills . By 

P Parrish Pp 300 (London . Ernest Benn, Ltd., 

1924) 40s net. 

Three hundred thousand tons of ammonium sulphate 
are produced annually in Great Britain by the direct 
distillation of the ammomacal liquors arising from coal 
and shale products Even from this consideration 
alone, the publication of the first standard compre¬ 
hensive book in English on the design and working 
of ammonium stills must be regarded as an event not 
only of scientifit but also ol economic importance. 
Many chemical manufacturers in the past for various 
reasons have endeavoured to keep their processes 
strictly secret, and improvements have come from 
internal experience on the plant rather than from 
general physico-chemical considerations or irom a com¬ 
bined study of the theoretical and applied aspects of the 
problem or difficulty encountered “ Collaboration,” 
Dr Charles Carpenter notes in the preface, “between 
those responsible for the design of large-scale chemical 
plant can only be a war-time measure ” Mr. Parrish 
will help to some extent to remove in one industry 
this individual outlook and veil of secrecy, for in his 
book he has collected together a great amount of 
novel information of a fundamental and authentic 
character on the subject of ammonia stills and accessory 
plant This carefully-edited book, which includes 170 
excellent illustrations and 70 technical tables, must 
benefit the industry generally and secure a common 
outlook for new developments on other than empirical 
lines 

It is indicated that the greatest economy in the 
manufacture of ammonium sulphate is likely to accrue 
from a better utilisation of the available heat of the 
process, and the aim of the author has been to show 
how this can be achieved. In fact, so keenly has the 
point been emphasised that the volume might be 
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called the design of ammonia stills in relation to steam 
economy and the utilisation of potential heat The 
fundamental principles underlying the design of stills, 
preheaters, condensers, dephlegmators and coolers all 
receive thorough consideration in this connexion The 
opinions put forward are those of a successful works’ 
chemist who wntes more particularly for the benefit 
of other gas chemists and engineers rather than for 
the guidance of the chemical student 

A note of criticism might he made on the general 
use of chemical formulae in a somewhat loose manner, 
while tlie chemical equations given are not always 
correct. 

In conclusion, it should be stated that the financial 
aspect of the subject of ammonia distillation also 
receives detailed treatment, and the author makes 
every effort to indicate the economic soundness of 
processes under particular conditions 

Jos. Reilly 

The Subject Index to Periodicals , 1921 Issued by the 
Library Association. B-E * Historical , Political and 
Economic Sciences. Pp 106. 21s net F Educa¬ 

tion and Child Welfare Pp. 28. 4 s net. (London : 
Grafton and Co , 1924) 

We welcome these two sections of the Subject Index 
to Periodicals published by the Library Association. 
They maintain the high standard attained in previous 
sections of this catalogue. These sections index papers 
published m 1921, so that the Association is now 
allowing a little less time to elapse between the date 
of publication of the original papers and that on which 
the Subject Index is issued. It would, of course, be 
more useful to those engaged in scientific work if it 
were found possible to shorten the interval to some¬ 
what less than three years, and the Library Association 
will, no doubt, when it has overcome all the difficulties 
connected with a work of this kind, find it possible to 
issue its Indexes within a period of two years from the 
date of publication of the periodicals indexed 
Among those subjects in the section on historical, 
political and economic science to which particular 
attention has been paid we notice agriculture, banks 
and banking, bolshevism, chemical manufacturers, 
coal trade, co-operation, the Eastern question, em¬ 
ployees and employment, ethnology, the European 
War, fisheries, forestry, international law, labour, 
mines, railways, shipping and wages. 

The section on education and child welfare will be of 
great value to those who are devoting themselves to 
the study of these subjects. An examination of the 
54 columns of titles of papers in this section will 
show the direction in which the thoughts of those 
advocating reforms have been chiefly turned. We 
note especially educational psychology and mental 
tests, and papers on the position of teachers. Papers 
on the teaching of citizenship are grouped together, 
as are also those on abnormal and backward children. 
The question of classical education has, of course, a 
heading to itself. Papers coming under the general 
head of education occupy nine columns of the Index, 
but these are subdivided under various subheadings 
which make reference easy. There are also headings 
for science study and for technical education. 

NO. 288 I, VOL. 115] 


Tkysanoures , Dermaptires et Ortkopiires de France ei de 
la faune europienne. Par Prof, C. Iioulbert. (En¬ 
cyclopedic scientifique: Bibliothdque de Zoologic.) 
Tome 1 Pp. xii + 382. (Paris: Gaston Dorn, 1934.) 
16 francs. 

This clearly written and well-arranged little volume 
forms a handy and up-to-date work of reference to the 
orders of msects concerned. The longest section 
(Part I.) is devoted to the Apterygota or, as Prof. 
Houlbert prefers to term them, the Thysanura. These 
he divides into the two sub-orders Collembola and 
Monoinorpha (Thysanura of most authorities) It 15 
prefaced by a general account of their structure (based 
largely upon the work of Willem), and there follows an 
exceedingly useful senes of family and generic keys, 
along with desenptions of the various species This 
section of the volume should appeal to many entomo¬ 
logists since it provides a readily accessible guide to the 
insects of those two orders The work of Lubbock has 
long been out-of-date, and the student has hitherto had 
to rely upon various scattered memoirs (some not easily 
procurable) for the identification of his material. 
Part II. deals in a similar manner with the Dermaptera, 
and Part III is devoted to the general structure and 
habits of the Orthoptera, descriptions of the species of 
the latter order being reserved for a second volume 
The book is fully illustrated and has ample biblio¬ 
graphical references ADI 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry By Dr. J. W. Mellon Vol. 5 : B } Al , 
Ga, In, Tl, Sc, Ce , and Rare Earth Metals, C, (Part 1). 
Pp. x + 1004. (London : Longmans, Green and Co , 
1924.) 63s net 

The new volume of Dr. Mellor’s Treatise includes 
boron, aluminium, and the rare earth metals, together 
with a considerable part of the section on carbon. 
The style and general method of treatment are similar 
to those used in the earlier volumes and do not call 
for any comment. Perhaps the most striking feature 
of this volume is the treatment of the complex com¬ 
pounds of bone acid. Some of these can only be ex¬ 
pressed by formula; such as KMg a B u 0 lp , 9 H 8 0 , 
Mg,B lfl O M Cl a , or Cd 6 {H 4 [B(W 2 0 7 ) 6 ]} a , 5 iH a O, and 
would certainly be omitted from any elementary 
text-book, but they all find a place in the com¬ 
prehensive treatise of the author, just as readily as if 
their compositions could be expressed by formulae of 
the simplest kind 

The ‘ ‘ Chemical Age ” Chemical Dictionary : Chemical 
Terms . Pp. 158. (London ■ Ernest Benn, Ltd., 
1924.) 16y. net. 

The dictionary gives the definitions and in many cases 
short descriptions of a large number of terms used in 
chemistry. Practically all branches are covered, and 
the book is up-to-date. A few sections, taken at 
random, were: deanimation, haemacytometer, iso¬ 
merism, oligodynamic action, quinocarbonium, thermo¬ 
dynamics, ultramicroscope, and X-ray analysis, and in 
each case a clear and accurate account of the topic 
was presented. The book should prove useful to 
technical journalists and for general reference, as well 
as to chemists 
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Letters to the Editor. 

[The Editor does not hold himself responsible jor 
opinions expressed by his correspondents , Neither 
can he undertake to re turn , to correspond with 

the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Resonance Radiation and the Correspondence 
Principle. 

Thf experiments of Wood and Ellett 1 on the 
polarisation of the resonant radiation of mercury 
suggest that it is necessary to make a rather important 
modification ill the quantum theory The theory of 
the phenomenon has been examined by several 
writers, 2 among whom Eldridge has most explicitly 
directed attention to a case of difficulty. He shows 
that the observations in a magnetic field are a natural 
consequence of regarding magnetism as equivalent to 
rotation, provided that the effect without field is 
given, but that this effect without field conforms 
rather to the classical than to the quantum theory. 

This is the difficulty Suppose light of wave¬ 
length 2537 A U going northwards and polarised with 
electric vector in a vertical plane—the points of the 
compass are merely used to describe relative direc¬ 
tions If this light falls on mercury vapour, an observer 
to the cast sees the resonant light almost completely 
polarised in a vertical plane, and one above sees 
practically no light at all The wave is that which, 
on the classical theory, would be emitted by an 
electron vibrating in a vertical line , it may con¬ 
veniently be called a linear wave, and similarly the 
wave emitted by an electron revolving in a circle 
may be called a circular wave According to the 
quantum theory, the resonant line of mercury is associ¬ 
ated with a change of angular momentum, and so each 
atom should emit a circular wave There is little 
known m the quantum theory about the process of 
excitation, but as the electric force is vertical it is 
natural to suppose that it would give the atom 
angular momentum about some horizontal axis 
However that may be, the radiations from the separate 
atoms aTe not coherent, and no possible combination 
of incoherent circular waves can give rise to a linear 
wave. 

Some sort of explanation could perhaps be con¬ 
structed by supposing that the electric force in the 
incident light itself orientated the atoms, and that 
the resonant radiation was controlled by a Stark 
effect This does not really remove the difficulty, 
for if the vapour were illuminated by circularly 
polarised light the atoms would have continually to 
re-onentate themselves, and at such a rate that the 
concept of the angular momentum of the atom would 
lose all meaning The plain fact is that we are 
dealing with a " degenerate" system, and the 
degeneracy is of a new kind, exhibiting itself exter¬ 
nally and not merely as a purely conceptual question 
Any explanation has to face the fact that the atoms 
are orientated arbitrarily. Since they react to the 
light in a manner independent of this arbitrary 
orientation, we must suppose that each single atom 
is somehow much more isotropic than would be 
admitted by the ordinary Bohr model This isotropy 
might perhaps be attained by supposing the process 
of excitation to be so slow that the atom passes 
through all phases of its motion before it is complete, 

* Wood and Ellett, Proc. Roy Sou. A, olU. p 396, igaa , 

• Brelt, FAtf. xlli p, 851, 1944 Gavfola and Pringsheim, Ztschr, f. 

, XXV p, 367, 1994: Rldrtdgo, Phyt Rev , ixiv, p 334, 193*. and 
other*. 
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The correspondence principle was formerly enun~ 
dated as a rather precise rule by which the results 
of classical mechanics could be transferred into the 
quantum theory There has, however, arisen a lend- 
ency to take it m a wider and vaguer sense, as 
a statement that to any suitable classical theorem 
there will be an analogue m terms of quanta, and the 
remaining difficulty is the decision of what theorems 
are suitable The present phenomenon strongly 
suggests a well-known theorem which has not yet 
been used A mechanical system vibrating about 
a state of equilibrium or steady motion usually 
possesses a unique set of normal modes of vibration, 
but if some of the frequencies are exactly equal, the 
modes become ambiguous. Thus a particle vibrating 
in a plane with equal frequencies for the two directions 
can describe not only right- and left-handed circles, 
but also a straight line in any direction If we apply 
the correspondence principle to this theorem, it says 
that if an atom can emit circular waves of equal 
frequency in either sense, then it can also emit linear 
waves. We are applying in quite a different branch 
of the subject Bohr's view of degeneracy , compare 
it, for example, with his view that in ordinary elliptic 
motion the eccentricity is not to be quantised, but 
may have any value 

The accepted form of the quantum theory does not, 
of course, admit that the same atom can emit both 
types of circular wave from a given stationary state, 
but we have seen that it fails to explain the resonance, 
and the present suggestion is the most natural, if 
not the only one, which can do so It musL be 
remembered that there is no direct evidence at all 
for the emission of purely circular or linear waves 
from the single atom in the absence of a magnetic 
field When there is a field, the degeneracy dis¬ 
appears, the frequencies become unequal, and our 
theorem is replaced by the straightforward quantum 
explanation 

There is no avoiding the fact that the theorem has 
an effect on the quantum theory which is absolutely 
devastating Thus there is a failure of all the 
arguments concerned with the angular momentum 
of the atom, and therefore of the physical reality of 
the Bohr orbits It must, however, be noticed that 
an idea is entering which is new to the quantum 
theory, for as the atoms are arbitrarily orientated, the 
phenomenon requires a definite statement of phase 
tn all previous cases the various linear and circular 
waves have had unequal frequencies, and so no 
question of phase arose There seems to be no reason 
to give up the concepts connected with angular 
momentum so long as they are confined to non- 
degencrate systems or to degenerate systems in 
which the character of the degeneracy is not studied, 
and we may expect great further progress by their 
use But these concepts are to be regarded, not as 
ultimate reality, but as a convenient short-cut to the 
study of complicated systems, and the correspondence 
principle ought to he applied to the more formal and 
less physical description of the atom It is not 
surprising that the older theory should fail over 
resonant radiation, for it has shown a complete 
inability to deal with the other important prob¬ 
lem in which phase plays a part, the refraction of 
light 

It is perhaps possible to argue that a modification 
might be maae in our conceptions of emission without 
disturbing our ideas of the quantised orbits of the 
electrons Even this is not without difficulty, 
though perhaps it is less insuperable We have to 
suppose that the atom is raised to its p -state by the 
action of the electric force, and that it remains three 
for a time of the order of 1 o'* sec During this time 
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the psecessions and apsidal motions of the electrons 
will he very large indeed, and it is difficult to see 
how the atom could, so to speak, remember for so 
long the axis of the wave it is to emit. Angular 
momentum would have furnished such a " memory," 
but the electric force can contribute none about the 
proper axis 

The discussion is not complete without considering 
sodium vapour and other substances, 8 but it would 
take too long to discuss them here On account of 
the multiplicity of levels m a magnetic field the effect 
is more complicated, and the quantum theory is 
conspicuously successful in explaining the imperfect 
polarisation, but the difficulty with no held remains 
outstanding and seems to require the same hypothesis 
as does the more extreme case of mercury. 

Mav 1 take this opportunity for a word of personal 
explanation ? At tne time that Wood ana Ellett 
were doing their experiments, Prof Wood very kindly 
communicated them to me and asked me for an 
explanation of them I wrote this back to him in a 
rough form, making use of a trigger idea for the 
excitation 1 was only regarding tins as a quick 
way of using the classical theory without introducing 
the fundamental difficulties which he at the root of 
it, but X had no opportunity of casting the explanation 
into a more conventional form in accordance with 
that theory, j must confess I also had the im¬ 
pression that it would go as well m terms of quanta, 
but I certainly had no idea either of the special 
success which would attach to the cases of sodium, etc , 
or of the difficulty which is the subject of the present 
letter C, G Darwin 

The University, Edinburgh, 

January 2, 1925 


Transmission of Stimuli in Plants. 

In an article in Nature of October 25 Prof. Dixon 1 
has reviewed an investigation of conduction in 
Mimosa pudica which J lately carried out in Trinidad * 
He agrees with niv conclusion that " normal " con¬ 
duction m the stem has been correctly explained by 
Dr Ricca as depending on a stimulant moving with 
the transpiration current m the wood, but disagrees 
in that he inclines to consider that Dr Ricca's 
explanation is adequate to cover all the phenomena 
of conduction m Mimosa, including conduction m 
the leaf and the subordinate phenomenon of "high¬ 
speed " conduction in the stem. He offers no positive 
evidence tending to support this view, but criticises 
the evidence from which I have concluded that Dr. 
Ricca’s explanation will not cover the whole ground. 

This autumn, working on Mimosa Spegazzimi in 
Sicily, 1 have obtained further evidence which 
confirms my previous conclusion, and provides an 
answer to several of Prof Dixon’s criticisms, with 
most of the remainder of which also I am unable to 
agree It was found, for example, that m the leaves 
of cut shoots that had been totally submerged under 
water for two or three hours, excitation was con¬ 
ducted in both directions considerably more rapidly 
than in similar leaves in air and still attached to the 
plant Yet in the stems of such shoots, the velocity 
of the transpiration current, as measured by ascent 
of stain, was reduced to about 1 cm, per minute, as 
against a rate of about 5 cm per minute in shoots 
with their leaves m air 

Again, the experiment was repeated of cutting off 
the tips of leaves under a stain. Previously it was 

* Ellett, N a TURK, December a7, 1934, vol 114, p 931 

1 Dixon, H II, Nati/rh, voL 136, p 626, October aj, 1934. 

* Snow, R , Vroc R.S., B, voL 96, p 349, 1934 
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found that m most cases the stain failed to enter the 
vessels at the leaf tip The explanation may be that 
the vessels in some way got blocked, as Prof. Dixon 
suggests—a possibility that ought certainly to have 
been taken into account before. But this* time the 
leaves were so manipulated that the stain always 
entered the vessels It was, however, sucked back 
down the leaf at the rate of from 1 to 2 g cm per 
minute only, while in the same leaves at the same 
time excitation was conducted down at speeds from 
6 to 12 cm. per minute. 

Similarly, in detached leaves that had stood for 
some hours with the base of the petiole in water, the 
rate of ascent of stain was only from 1 to 2 cm. per 
minute, while at the same time excitation was con¬ 
ducted up them at speeds from 6 2 to iO cm. per 
mmute The movements of water in the vessels 
cannot, therefore, account for excitatory conduction 
even in the leaf of M. Spegazzinn i in which it is 
much less rapid than in the leaf of M, pudtea The 
results also show that in the leaf the transpiration 
current ascended much more slowly than in the stem, 
whereas excitation, in M pudtea at least, is con¬ 
ducted far more rapidly in leaf than in stem The 
details of these experiments it is intended soon to 
publish. 

With regard to Experiment ir, in which ail the 
wood was cut through in the petioles of leaves of 
M pudica. Prof. Dixon says that it is hard to see 
why excitation could not have been conducted down 
by a stimulant passing down the wood and crossing 
the watery gap The reason is surely clear In 
order to explain basipetal conduction in the leaf by 
movements of water in the wood, it is necessary to 
suppose, as Dr Ricca and Prof Dixon have supposed, 
a state of tension m the water columns, winch is 
released by cutting the leaf tip But in this case, 
the cut m the petiole had opened up all the vessels to 
the surrounding water in which the cut was sub¬ 
merged all the time, so that no adequate tension can 
have existed It is, therefore, impossible that a 
stimulant in the water columns should have been 
sucked back even down to the cut, let alone passing 
it, as did the excitation, and reaching the mam 
pulvinus, a total distance of about 7 cm, in 3^ 
seconds. It can only have travelled by the phloem. 
The conditions were absolutely different from those 
in the " discontinuity " experiments on the stem, m 
which a water-tight joint was made between the two 
ortions of stem, in order that the stimulant might 
e sucked over from one to the other Moreover, it 
was pointed out that the next experiment (Expt. 12), 
which Prof, Dixon does not mention, shows that in 
preparations consisting of a portion of stem carrying 
one leaf only, similar to those on which the afcove 
experiment also was performed, excitation cannot be 
conducted basipetally by movements of water in the 
wood For the killing of a zone of the petiole by a 
jet of steam was found absolutely to prevent all 
basipetal conduction, though acropetally excitation 
could still be conducted—no doubt by a stimulant 
moving up in the transpiration current (Expt 13). 

Prof Dixon does not refer either to the remarkable 
and more numerous experiments, which I quoted, by 
Prof Herbert,* who, with a skill much greater than 
I could provide, had previously interrupted, in various 
ways, the continuity of the various tissues of the 
petiole of M, pudica , and had concluded that the 
path of conduction is the phloem. It would be 
regrettable if proper notice were not to be taken of 
Prof. Herbert’s work, just because he has published 
in a little-known journal. 

Finally, with regard to high-speed conduction in/ 

» Herbert, D. A., Thz Pkdippm* Agriculturist, vol it, Ho. 5,19*2. 
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the stem, Prof, Dixon seeks to explain this as due to 
a '* rupture of the tensile sap ” m one or two vessels 
In cases in which the cut that set up " high-speed ” 
conduction was found to have reached to the cambium' 
only, and not to the wood, he supposes that the sap 
in the vessels was ruptured by pressure from the 
razor upon adjacent cells he quotes m support 
certain observations by Bode Since the cuts were 
made obliquely and slowly with a sharp razor, there 
can only have been very slight pressure on the vessels 
Further, on looking up Bode's work 4 (p xoi seg ), it 
will be seen that he does indeed state that pressure 
from the flat side of a lancet-needle caused bubbles to 
appear in uninjured vessels of various plants, though 
strong pressure was needed except in wilting shoots 
But he goes on expressly to point out (p 103) that 
yet the columns of sap did not break A film of 
water surrounded the bubbles, which were seen 
gradually to disappear 

Moreover, my experiments were made on cut 
shoots, cut under water and rested with their bases in 
water for at least i£ hours No doubt in the upper 
parts of these shoots there was considerable tension 
on the water columns owing to the resistance of the 
conducting channels below But 1 find in mv notes 
five cases m which the cuts that set up *' high-speed ” 
conduction were made in the basal internodal portion, 
less than 4 cm long, below the lowest leaf, including 
one m which the cut was only 5 mm from the 
extreme base, and another in which the cut reached 
only down to the cambium In these basal stem 
portions it is hard to see how there can have been 
much tension on the water columns, In still another 
case (Expt 7) " high-speed ’ conduction was set up 
by cutting off a short length from the base of a shoot 
totally submerged for 3 hours under water It does 
not seem possible, therefore, to explain the high¬ 
speed ” conduction of the stem either by movements 
of water m the vessels 

In his letter of January 10, Sir J C Bose gives the 
impression that I have disagreed entirely with his 
views on conduction in Mimosa Actually, however, 
in agreement with him I have produced evidence to 
show that in the leaf, excitation is conducted in the 
phloem and has nothing to do with the transpiration 
current, I agree also that this conduction in the 
leaf is, in all probability, a true physiological process, 
and consider that Sir J C Bose*s experiments on the 
petiole, which so strongly support this view, arc of 
very great value In the stem, however, as I found, 
this conduction in the phloem either fails completely, 
or at least is regularly too weak to cause the leaves 
to fall. The result is that in the stem, Dr Ricca's 
slower mechanism of conduction by the transpiration 
current is able to reveal itself. With regard to the 
" discontinuity ” experiment on the stem, it is 
difficult to take seriously Sir J C. Bose's suggestion 
that Dr Ricca and I ’both committed the truly 
remarkable blunder of being misled by a direct effect 
of the stimulating flame upon the leave;* above the 
water-filled tube. It is impossible that such an 
accident should have caused a perfectly normal con¬ 
duction up the shoot, in which the next leaf above 
the tube did not fall until about 40 seconds after the 
leaf below the tube I would refer him to Dr Ricca's 
Original experiments also, who kept his shoots 
horizontal. If Sir T. C Bose has failed to repeat 
this expen men t on the stem, this can only be because 
hia experimental arrangement is unsatisfactory. 

R. Snow. 

Magdalen College, Oxford. 

4 Bode, H. H,, ]*hrb. /, win, Bot , vot. 6a, 1933. 
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The Velocity of Oxidation of the Metals and 
the Structure of Coloured Oxide Films. 

While general opinion ascribes the appearance of 
temper colours to interference between the light 
reflected from the outer and inner surfaces of a 
coherent him of oxide, no very definite proof has 
hitherto been brought forward that this view is 
correct, and many opinions have been stated to the 
contrary The observation of Mallock (Proc Roy. 
Soc 04 a (1918), 566) that the colours are unaltered 
in hue and only diminished m intensity by grinding 
away the film, has appeared to many to be lriecon- 
cilable with the hypothesis that interference is the 
cause 

We have recently obtained evidence which we 
believe to render indisputable the claim for inter¬ 
ference In a series of papers published recently in 
the Zeitschnft fur Artorganische C hemic, Tammann 
has described experiments in which he made use of 
the film colours (assuming interference as their cause) 
to measure the rates of " diy ” oxidation of the 
metals For many of the metals he found the 
velocity of oxidation to be proportional to t~ l {t being 
the time reckoned from the moment of first exposure 
to oxygen), the proportionality factor being dependent 
on the nature of the metal, its temperature, and on 
the partial pressure of the oxvgen In the course of 
a study of the oxidation of zinc, in which the late of 
fixation of the oxygen was determined directly, it 
has been found m this laboratory that the rale of 
reaction is proportional to f"* 1 '"’, wheie a is small as 
compared with unity While these measurements 
are not therefore m complete agreement with those 
of lam man n, the close approximation of the two 
expressions would appear to constitute <i quantitative 
proof that interference is the true explanation of 
the colours 

Ill-defined colour changes were occasionally noticed 
in tlie experiments 011 /me described, but since it 
was necessary to sublime the metal m vcuuo (to free 
it from occluded gases), no estimate could be made 
of its surface area C N Hmshelwood, however, 
(Proc Roy Soc 102 a (1922), ^18) gives data for 
the oxidation of copper fiom which it is possible to 
make a comparison of the amounts of hxed oxygen 
(which he determined directly) with the thicknesses 
of the films as estimated from their colours Assuming 
the oxide formed to be cupric oxide, Hmshelwood 
gives the fallowing data 

Gm of CuO per cm Colour of Him 

of Copper Foil 

o 000030 Purple 

0*000043 Blue 

0*000073 Light Grecu 

If, as the interference theory would require, the 
oxide forms a coherent film which clings tightly to 
the metal, Tammann is almost certainly correct m 
supposing that the oxide primarily formed on copper 
is cuprous and not cupric oxide For while in the 
space-lattice of the lower oxide the copper atoms are 
arranged precisely as m the metal itself, and at nearly 
the same distance apart (so that the passage from 
the metal to this oxide can take place with a minimum 
of disturbance) the higher oxide has a much more 
complex structure which could only be formed by 
the breaking up of the original lattice-pattern. 
Taking the density of cuprous oxide to be (roughly) 

6 gro/c.c and its refractive index as 2 7, the thick¬ 
nesses of the air-films which should give colours 
corresponding to those shown by cuprous oxide films 
containing the above amounts of oxygen per sq. cm. 
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axe calculated to be, respectively, 243, 348, and 
590 mm Referring, for example, to the Landolt- 
Bornstem "Tabellen" for the colours characteristic 
of air-films of about these thicknesses, one finds the 
following 

PurpUr {352 W “luerIhmmelblau 6o °^ Meergr0n 
If interference were not the cause of the pheno¬ 
menon, it would be a sufficiently curious coincidence 
that the thicknesses calculated should come at all 
within the range of those giving rise to Newton's 
colours 

Hinslielwood remarks that successive oxidations 
and reductions of a copper surface led to an in¬ 
tensification of the film colours produced, and to a 
correspondingly greater rate of fixation of the oxygen. 
He showed that the amounts of oxygen required to 
form films of the above colours remained in constant 
ratio The simplest explanation of these facts would 
appear to be that the treatment causes a roughening 
of the surface, whereby the effective area of the 
metal is increased If tins should prove to be the 
case, it would provide a not unlikely explanation as 
to why the colour remains unaltered when the outer¬ 
most surface is ground away. 

J) H Bangham. 

J Stafford 

Chemistry Department, 

Manchester University, 

December 12 

Stonehenge: The supposed Blue Stone Trilithon. 

I havf read with much interest the review which 
appeared m the issue of Nature for November 1, 
headed “ Archeology of Stonehenge," not only as a 
thoughtful criticism on my recently published work, 
but also as a valuable up-to-date addition to the 
literature on the subject 

Ihe matter of the supposed Blue Stone Trilithon is 
of some importance in regard to the design of Stone¬ 
henge. It has been commonly supposed that the two 
cup-shaped hollows now to be seen in Stone No 150 
may be mortise sockets, indicating that the stone had 
been the lintel of a miniature trilithon. In my book 
I have discussed the subject in some detail, and have 
given references to authorities and a photograph of 
the stone The conclusion arrived at is that these 
cup-shaped hollows have nothing to do with the 
original design of Stonehenge, but may very likely 
have been mortar* for grinding grain, formed, perhaps, 
by prehistoric squatters on the site long after the 
budding of Stonehenge, when the structure was already 
in a partly ruinous condition 

In reference to this the writer of the review remarks. 

" The author is in error over a fallen foreign 
stone which figures in Plate 6, Fig. 2, in supposing 
the two holes seen on it were made, after it haa 
fallen, . It is curved in the same way as are 
those of the outer circle, but in this one the curve is 
sharper, showing it belonged to something smaller. 
The holes in the stone are equidistant from the ends 
and are dowel holes like those 111 the big lintels, and 
this stone may formerly have fitted over the 
terminal upnght stones of the horseshoe " 

As a matter of fact, the centres of the hollows in the 
stone are not " equidistant from the ends " The one 
towards the north is 2 ft 6 in from that end of the 
stone and the other is 1 ft inn from the farther end 
The distance centre to centre of the hollows is only 
3 ft 5 in , and if a drawing be made to scale showing 
two of the obelisk-shaped stones of the horseshoe at 
this distance apart (centres), with this supposed lintel 
on top, it will be seen that the two uprights would 
have to be not much more than a foot apart in the clear 


(instead of the normal clearance of four or five feet). 
The tail-end of the (supposed) lintel would moreover 1 
have a considerable un9ymmetrical overhang beyond 
its upright Such an abnormal arrangement is of 
course possible, but from what we know of the work 
of the builders of Stonehenge it may be regarded as 
most improbable. 

An attempt to form a trilithon with this stone as 
lintel supported on two of the shapeless boulders of 
the blue stone circle would be found even more 
impracticable 

It is to be noted, moreover, that the face in which 
the hollows appear is not even, and the hollows are 
askew with each other (see Fig 1) The stone ha£ a 
considerable curvature which would unfit it for a 
place at the end of one of the straight limbs of the 
horseshoe This curvature is double (slightly S- 
shaped), and is merely the form of the original boulder. 
It is not dressed, and has therefore no significance. 

It will further be observed that among the blue 
stones remaining on the site there is no stone that has 
any sign of a tenon on its top, or which bears any 
indication that it may have been an upright for a 



trilithon—nor is there any other stone which has cup¬ 
shaped hollows like those on Stone No 150. All the 
blue stones (now remaining) are, moreover, exceed¬ 
ingly hard (diabase and rhyolite) and show no sign of 
weathering 

On the evidence of the physical facts noted above, 
and from other considerations set forth in my work on 
Stonehenge, it may be regarded as extremely im~ 

B ’ ible that Stone No. 150 could have been the 
of a trilithon It will, moreover, doubtless be 
agreed that if this stone had been dug up in the course 
of excavation on the site of a prehistoric village, the 
conclusion that the hollows were mortars for grinding 
gram would have been accepted as obvious. 

Mr. Edward T Stevens, the eminent Wiltshire 
archaeologist, writing on this subject in 1876, remarks 
as follows 

" The two cavities in the prostrate foreign stone 
are too far from the ends of tins particular stone* 
and too close together, to Justify one comparing it 
with the imposts of the outer circle or outer horse¬ 
shoe. No trace remains of either of the syenitic 
uprights upon which it rested. This stone, how* 
ever, is quite as likely to have served for an alt#t B 
as for an impost, and the cavities may have been 
intended to receive libations or offerings ofaome 
kind.” 


NO. 288!, VOL. I IS]* 






NATURE 


January j 7, 1925] 


85 


Stevens then goes on to describe similar stones 
found m Sweden known as " elf-stones/' which are 
still held in superstitious veneration and receive 
offerings to ward olf sickness He adds . “I venture 
to suggest, therefore, that some further attention be 
given to this subject, before we jump to the conclusion 
that this foreign block of stone was an impost " 
(Jottings on the Stonehenge Excursion, August 1876, 
pp. 133-138.) E Herbert Stone 

The Retreat, Devizes 


The Word ** Scientist ” or its Substitute. 

When literary gents, like Sir Clifiord Allbutt, Pi of 
1 VArcy Thompson and Sir Israel Gollancz, come 
forward in defence of scientist and Sir R A S Paget, 
an expert in vocal sounds, 111 the most cold-blooded 
manner possible, says that he would tst e very bod >, 
it were time that we illiterate sciencers ranged our¬ 
selves solidly with Sir Ray Lankester, ever a defender 
of the faith, proclaiming that we wall not have truck 
with the would-be debasers of lingual beauty 

11 1 had ever favoured the term—I hate it 1 
should cease from using it, if only after listening to 
the High Commissioner for Australia, at the Imperial 
College of Science (not yet Scientists) dinner, a few 
days ago Replying for the guests, at the close of 
his speech, he referred to the story of two men 
talking together and one saying—" There will be 
nothing to laugh at fifty years hence " “ What, will 

there be no scientists 1 1 came the reply Let us 
hope there will not be any The story is a good 
exemplification of our form in the public eye 

The real men, those who do things—bakers, 
butchers, builders, boxers, grocers, even green-grocers 
—all have names ending in er. 'Hie terminal tst is 
reserved for theosoplnsts, thaumaturgists, even for 
those who pretend to be but are not chemists, onlv 
bits of the same So far, indeed, is objection taken 
to chemist that a wag among them has proposed to 
substitute chemor, not chemor-ist, be it noted The 
German chemtker was long known as superior to the 
English chemist Still, er has its weak side to some— 
I am told that, in New York, the undertaker seeks 
to be known as the montieian The fact is, none of 
us likes his name. 

The Oxford Dictionary, a mine of inspiration which 
is too little used, gives Scicncer and Sciential, both 
euphonious words. Of late, 1 have often used sciencer, 
and like it. Sciential has the authority of Keats 
and is less committal—it may even be applied not 
merely to the properly scientific but also to those 
who neither do nor make anything but merely talk 
and claim to be of the elect, though 1 should bar 
classical telepathists As to Dr, Jeans, for whom 
solicitude is properly expressed, he may well be 
spoken of as a sciencer, if not reckoned with magicians 
all will devoutly pray that he be kept away especially 
from ists in the guise of psychists 

I write this without consulting my sons but believe 
they would all support me, though I have not gifted 
any one of them with a musical ear—-one of them, 
however, was brought up under Sir Clifford Allbutt 
in days when he was the boldest of warriors in defence 
of our English tongue. 

We shall do well to take notice that scientist is 
fast becoming a word of evil import in the public 
ear—as meaning one of the set of peculiar people 
who talk a language no fellow can understand Some 
day, soon, perhaps, the call may come to label 
Nature : the Journal of Babel; the Dictionary will 
then give—Babel, the language of a sect devoted to 
an obscure practice known as science. 

* Henry E. Armstrong 
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Scientists have hesitated to use the word 
" scientist," not because it is a hybrid fthey are well 
used to hybrids) , nor because it ends in a sibilant 
“ -1st " (they are most of them " -ists/’ of one kind 
or another) ; nor because the word is appropriated 
by the unqualified (professors are inurod to such 
treatment) , nor vet because the wort! was originally 
used opprobnously (they are not really less courageous 
than Tories or Radicals), but because they weie 
difhdent They feared to olfend classical taste No 
scientist ever puts his pen to paper without casting a 
fearful glance over his shoulder to see whether a classic 
should be looking on You may reproach a classic with 
ignorance of science and he will plume himself with 
the compliment But to suggest to a scientist that 
he is guilty of a classical lapse is moie mortifying to 
lum than to tell him he should have said " napkin " 
instead of " serviette " It is thus sheer nervousness 
which has prevented him from using a generic term as 
obvious and inevitable as is the word “ artist ’’ Now, 
thanks to you, the scientist is discoveimg, with some¬ 
thing of the naiveti of M jourdam, that the classic 
never dreamt of objecting to the word and only 
wonders why there should be so much shyness about 
the use of it J W Williamson, 

tiray’s Tnn, W C 1 


Anomalous Dispersion in the Field of X-Rays. 

In the course of an investigation with the purpose 
of getting more exact determinations of the wave¬ 
lengths of the X-ray spectra, we have earned out a 
comparison of the lattice-constants of the two crystals, 
calcite and gypsum In order to tind the best possible 
value of this fundamental relation, we used a senes of 
different spectral-lines with wave-lengths varying 
from o 7 up to 5 2 A U. The measurements of the 
relation are given graphically in Fig r, where the 

values of ^ ^ arc plotted against the wave* 

d 2 SIT! 4>1 

lengths As seen from the graph there are two 
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marked discontinuities in the run of the curve It 
is also seen that these two abrupt variations coincide 
with the wave-lengths of the absorption-edges of 
calcium and sulphur 

It may be seen from the theory of X-ray reflection 
by crystals as given by Darwin and Ewald, that such 
an anomalous dispersion is to be expected. From 
these theories it is known that the simple Bragg 
law of reflection 

n\ =2d sin 4 > 

is still valid if we give a modified meaning to the 

C 2 
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constant d , that is, if d means, not the true distance 
d 0 between the reflecting planes but a corrected value 


d — 


-A! n 

n 2 


where S has the value known from the ordinary dis¬ 
persion-theory . 




and v t are the natural frequencies of the K, L, M , etc 
electrons 


On passing one of the natural frequencies, the value 
of d apparently undergoes an abrupt variation quite 
in accordance with the experimental results 

It may he noticed that the graph is not a simple 
dispersion-curve, as it gives the relation between two 
such curves, namely, that of gypsum to that of 
calcite, The discontinuity at calcium is due to the 
fact that the relative number of the K-electrons of this 


element per unit volume is different at the two crystals 
Tins result shows that it is necessary in all accurate 
measurements of X-ray wave-lengths to use a cor¬ 
rected Bragg formula for the calculation of the wave¬ 
lengths from the angles of reflections For this 
purpose, the first condition is to know the dispersion 
formula of the crystal for X-rays Such an investi¬ 
gation may be earned out with the ordinary prism- 
method applied for X-rays, as shown m a communica¬ 
tion from this laboratory (Die Naturunssenschaften, 
December 26) or with the method given by Bergen 
Davis and his collaborators 


Eus Hjalmar. 
Manne Siegbahn 

Fysiska Institutionen, 

Upsala Universitet, 

December 12 


Scattering and Absorption of y-Rays. 

In a recent letter to Nature (January 3, p. 13) I 
have stated that, on current theories, it is exceedingly 
difficult to account for the results of experiments 
on the scattering and absorption of hard 7-rays. I 
should like to add to this statement that a reasonable 
explanation of such results has since been obtained 
by means of the following assumptions, for which 
there is a certain amount of evidence 

1 The secondary / 9 -rays produced in light elements 
by hard 7-rays are practically all recoil electrons, 

2 The photoelectric or fluorescent absorption 
coefficient of 7-rays vanes as the cube of the wave¬ 
length 

3. The hard 7-rays of radium-C behave in the same 
manner as would a mixture of two types of wave¬ 
lengths o 024 and o 008 A U. respectively, each type 
having about 50 per cent of the total energy 

4 The number of quanta scattered per unit area 
at an angle 0 vanes as (1 +cos*fl)/(i + 2«), where 
a=hv 0 lmc i = 0 024'2/X OP h being Planck's constant, 
vq the initial frequency, m the mass of an electron, 
c the velocity of light, and \ 0 the initial wave-length. 

With the angular distribution of " scattered " 
quanta proposed above, the average energy of a recoil 
electron, for values of a ■> 1, approaches closely the maxi¬ 
mum energy Em which equals 2ahv 0 /(i + 2a) Further, 
as a increases, the total energy of the recoil electrons 
becomes a greater and greater proportion of the 
energy lost by the scattering process, e g, when 
a =3, the total energy of the recoil electrons is equal to 
twice the energy of the scattered 7-radiation. These 
are the leasons why one can account for the observed 
energy of the secondary / 3 -rays when it is assumed 
that a large proportion of the total 7-ray energy is of 
the softer type, it being necessary to assume that this 
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type is present in order to account for the observed 
values of the fluorescent absorption coefficient 

It might be mentioned that, with distributions of 
scattered quanta hitherto proposed, the average 
energy of a recoil electron is about i Em, and the 
total energy of the recoil electron is always less than 
that of the scattered 7-radiation. 

I believe it can be shown, from what has been 
proposed above, that 7-rays must have a “range"; 
i,e, for rays of any one wave-length, there could be 
a certain thickness of material, through which the 
rays would not pass, no matter how great the initial 
intensity. This would indicate that the scattering of 
7-rays is a scattering of “corpuscles/' a view which 
I referred to and rejected m a former paper (Phil, 
Mag,, p 611, 1913) 

In my letter of January 3, p. 13, it is stated that, 
“Taking the average energy of such a ( 9 -ray to 
correspond to 467,000 volts, , . a simple calculation 
shows that only one in every five raaium-D atoms 
emits a 7-ray on dismtegration “ The figures should 
have been 333,000 volts and only one in every seven 
radium-D atoms emits a 7-ray on disintegration 

J A. Gray. 

Queen's University, 

Kingston, Ontario 


Spermatogenesis of Succinea oval is, Say. 

An investigation of the spermatogenesis of Succinea 
ovahs, Say., a small terrestrial pulmonate of North 
America, has revealed the following 

1 Forty chromosomes are found in the spermato- 
gonial divisions, and twenty in the maturation 
divisions 

2 Typically of all pulmonates so far studied, there 
are two centnoles, proximal and distal. Early in 
spermogenesis the proximal centnole penetrates 
through the nucleus of the spermatid, ana with the 
surrounding intranuclear canal, forms an intra¬ 
nuclear rod in very much the same way as has been 
reported for certain prosobranchs 

3. Both the head and tail of the spermatozoon 
have a spiral twist. These Bpirals go in either a 
clock-wise or counter clock-wise direction, one type 
being about as common as the other. 

Of the cytoplasmic structures, the mitochondria 
and the Golgi apparatus were followed through all 
stages of spermatogenesis 

The mitochondria are seen in the early primary 
spermatogonia a9 small masses of granules lying near 
the nuclei. They increase in size and number in the 
primary spermatocytes, and at each of the maturation 
divisions they are distributed approximately equally 
between the daughter cells. Some of the'granules 
go to form the sheath of the axial filament of the 
spermatozoon, while the rest are sloughed off with the 
cytoplasmic balls. 

The Golgi rods cannot be identified with certainty 
m the primary spermatogonia. In the primary 
spermatocytes they occur as conspicuous banana¬ 
shaped rods grouped closely around the idiosome; 
13-20 rods can be counted in these stages. During 
dictyokmesis there is no fragmentation of individual 
rods, but they are distributed intact to the daughter 
cells 3-5 rods are found in the spermatids. In the 
final ripening of the spermatozoon, the apparatus is 
seen in the cytoplasmic balls as faintly - staining, 
disintegrating bodies. 

A more detailed account will be published later. 

Cleveland P. Hickman* 
Department of Biology, 

Princeton University, U.S.A., 

November 26. 
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Biographical Byways. 1 


By Sir Arthur 

3 Balfour Stewart (1828-1887) 

F I were asked to name Balfour Stewart’s outstand¬ 
ing quality as a scientific investigator, I should 
designate his absolute freedom from preconceived ideas 
both m the selection of his subjects and the manner 
in which he treated them He was fond of arguing 
by analogy or familiar illustration. According to the 
writer of his obituary notice in the Proceedings of the 
Royal Society, who knew him intimately, he was full 
of the most weird and grotesque ideas.” I cannot say 
that I ever became conscious of this m my own inter¬ 
course with him, but I only came into contact with him 
after his slow recovery from the injuries sustained in 
the Harrow railway accident of 1870. He was not a 
good lecturer and had difficulty in keeping order in the 
lecture-room—perhaps it would be more correct to say 
that he did not take the trouble to keep order, being 
too sympathetic with youthful exuberance. In the 
laboratory he was an inspiring teacher, and it would 
not be an exaggeration to say that he was the god¬ 
father of much of our modem science, both Poynting 
and J. J. Thomson having received their first lessons 
in physics from him 

Balfour Stewart’s family intended him for a mer¬ 
cantile profession, and at the conclusion of lus university 
studies he spent some time in Australia But science 
had laid its spell on him, and he soon returned to 
Edinburgh, where he became assistant to J. D Forbes, 
who had considerable influence in shaping his mental 
outlook. It was during the six years he spent at 
Edmburgh that the work on the equilibrium of tem¬ 
perature radiation was begun and, in its essential 
features, completed. In 1859, Balfour Stewart was 
appointed superintendent of the Kew Observatory, 
which was then managed by a committee of the 
British Association under the presidency of P. Gassiot. 
All went well until the organisation of the meteoro¬ 
logical service of the country was transferred from the 
Board of Trade to a committee of the Royal Society, 
consisting of eight Fellows, with General Sabine as 
chairman. The expenses were covered by a Treasury 
grant of j 0,000/. 

Trouble soon arose, and, I think, both for their 
historical interest and in justice to Balfour Stewart’s 
memory, an account of the incidents which ultimately 
led to his retirement from the directorship of Kew 
Observatory should be given. I am enabled to do so 
on the evidence of the relevant documents, which came 
into my keepmg after Balfour Stewart’s death. When 
the Board of Trade had agreed to the request of the 
Meteorological Committee for the assistance of a 
scientific secretary, Balfour Stewart was appointed to 
that office, understanding that he was 'to be the 
scientific adviser of the Committee ; but when after¬ 
wards he was designated simply as ‘ ' Secretary to the 
Committee” he disliked the omission of the qualifying 
word “ scientific,” but acquiesced. “ Nevertheless,” he 
■declared in a printed statement from which I quote, a I 
continued to understand that it was my special duty, 
in case I might see anything defective in the scientific 
position of the Committee, to urge them to amend it.” 

1 Continued from p. 57. 
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Differences of opinion soon arose between Sabine and 
Stewart with regard to the method of reducing meteoro¬ 
logical observations, and his repeated requests for 
clerical assistance were declined by the Committee 
The crisis came when Balfour Stewart directed General 
Sabine’s attention to what he considered to be an error 
m an unconfirmed minute of one of the meetings of the 
Meteorological Committee Stewart’s account of the 
interview which took place concludes with the following 
statement * ‘‘He [General Sabine | assured me there 
was no mistake and added in answer to a question that 
he, on hts own responsibility, had authorised the pre¬ 
paration of such of those results at the central office as 
had not been authorised by the Committee ” To use 
a familiar term, Sabine admitted having cooked the 
minutes At the same time, Balfour Stewart was 
privately told that the chairman was much opposed to 
his scheme of reducing observations, and that there 
was not much chance of its being adopted With 
regard to the merits of the proposed scheme there can 
be little doubt. Stewart had submitted it to a few 
independent men of science and the reply of the 
Astronomer-Royal, Sir George Airy, may be given in 
extenso 

I have read with much satisfaction the paper of 
your Remarks on Meteorological Reductions, ctr , 
especially with reference to Vapour I do hope that 
by going on thus you may make Meteorology a 
science of causation, and raise it from its present 
contemptible state 

“ I have often thought that much may be gained 
by ascertaining at what rate aqueous vapour dis¬ 
seminates itself through air, and should long ago 
have made experiments, but that I want a hygro¬ 
meter of sufficient delicacy. I then thought of 
suggesting it to the Kew Committee. Your paper 
restores the mterest in my old intention, and I think 
I shall write to Mr Gassiot.” 

Lord Kelvin (then Sir William Thomson) also gave 
his full approval, writing . 

“ I believe the plan you propose is adapted to 
bring out information of the most valuable kind, 
from observations which, until reduced on some such 
plan, might be accumulated indefinitely without any 
practical benefit ” 

Stewart was naturally distressed by the manner in 
which his advice was set aside, no scientific grounds 
being given. Fearing that the anxieties of his office 
might affect his health, he wrote a letter to the 
chairman of the Committee resigning the secretary¬ 
ship, He also tendered to Mr. Gassiot his resignation 
as superintendent of Kew on the ground that the 
two bodies were closely bound together, but declared 
at a meeting of the Meteorological Committee that 
he gave up this office with extreme reluctance. lie 
was asked, in an interview with Mr. Gassiot, whether 
there was anything that would induce him to withdraw 
his' resignation, and was given to understand that 
Sabine would wait to hear the condition under which 
he would continue office befor£ taking further steps. 
Stewart then wrote a letter explaining the difficulties 
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in which he was placed owing to insufficient help in the 
numerical work and stating that, if some assistance 
were given him in the prcpaiation of the preliminary 
reductions of the observations, he desired to withdraw 
his letters of resignation. The reply was as follows : 

“ I regret that you were so determined to send m 
your resignation It appears Sir Edward Sabine has 
wTitten to Bombay, where Colonel Smythe is, and 
nothing can be done until the reply comes.” 

Sabine’s letter referred to, offering the appointment 
to another man, was posted on the day of the inteniew 
with (iassiot, and -as Stewart points out—before lus 
resignation had been formally accepted by the respec¬ 
tive committees 

The obstinacy with which Sabine pressed his own 
opinion is pei haps intelligible m a man who was then 
eighty-one years old, but there is nothing to say in 
extenuation of the want of generosity exhibited in the 
following letter to Stewart * 

“ My not having responded to your request more 
promptly and more fully, has not arisen from want 
of solicitous thought, and wish to serve you. 

“ 1 feel assured that if your work at Kew had ere 
now been crowned by the looked-for completion of 
the account ol the results of the long and invaluable 
series of magnetic observations, the later and longer 
portion of which were under your own superintend¬ 
ence, you might, and I might, have appealed triumph¬ 
antly to such an evidence, not only of what you 
were capable of doing, but of what you had done, as 
plat ing you in a pre-eminent position ” 

The letter is dated May 31,1870, and was presumably 
written m answer to a request for a testimonial in view 
of Stewart’s candidature for the chair of physics at 
Owens College, Manchester With regard to the im¬ 
plied complaint, I have before me the copy of a letter 
written by Balfour Stewart, from which it appears that 
he was waiting, previous to 1865, for the details of the 
observations which were in Sabine’s possession In 
spite of his repeated requests they were never sent to 
him. He could scarcely be expected to start on an 
extensive work of reductions before he had the whole 
material before him. 

Balfour Stewart’s greatest scientific success was 
achieved m lus researches on the equilibrium of radia¬ 
tion in an enclosuic of uniform temperature, which led 
to the enunciation of the connexion between radiation 
and absorption. His omission to drive home con- 
\ mcingly the application of his results to the explana¬ 
tion ol the dark Fraunhofei lines was, in lus own later 
opinion, due to a want of chemical knowledge Look¬ 
ing at a flame coloured with common salt, and believing 
that the yellow colour of the flame was due to luminous 
sodium chloride, he was disappointed to find that a 
plate of rock salt did not sensibly absorb the emitted 
liKht 

Stewart had the faculty of recognising the importance 
of problems, even when he had not the power theo¬ 
retically or experimentally to make much headway in 
their solution. He saw, for example, the need of 
studying the temperature equilibrium in an enclosure 
which contained moving bodies, both radiation and 
absorption t>eing affeefed by the Doppler effect. But 
instead of kicking for the solution of the difficulty— as 
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was subsequently done by Wien—in an adjustment of 
the law of radiation as depending on temperature and 
wave-lengths, he imagined that the equilibrium of 
radiation was actually destroyed, the second law of 
thermodynamics being satisfied by the mechanical 
forces necessary to maintain the motion, In conjunc¬ 
tion with Tait he designed an experiment in which a 
disc was kept rotating in vacuo , and believed he had 
actually discovered an increase of the temperature of 
the disc The success of the experiment depended of 
course on the perfection of his vacuum, and Stewart 
shared the erroneous belief of the time that a perfect 
so-called chemical vacuum could be obtained by filling 
a vessel with carbonic acid, exhausting with an ordinary 
air pump and absorbing the remnant of the gas with 
caustic potash. 

I have remarked that Stewart’s mind worked a good 
deal by analogies He was fond of one particular 
illustration Imagining a moving train and a hody of 
men cutting across by jumping into it from one side 
ancl out of it at the other, it is clear that the train will 
gradually lose speed The idea was applied to special 
cases and suggested several experiments to him. I 
joined him in one of these, m which an electric current 
was passed through water and an electromotive force 
applied at right angles to the current Stewart hoped 
to detect some interference of the currents with each 
other The same type of reasoning was in his mind in 
contemplating possible mechanical effects of radia¬ 
tion I believe that at the bottom of these speculations 
was some prophetic glimmering that a propagation of 
energy always implies a propagation of momentum* 
The weak feature of lus work was, that he often de¬ 
signed and tried experiments of a refined nature with 
appliances which were insufficient, and even at that 
time might have been improved upon—such were his 
attempts to discover a screening effect of metals on 
gravitation, or a change of mass by chemical combina¬ 
tion In the latter experiments, in which the com¬ 
bining bodies were mercury and iodine sealed up in a 
glass bottle, J J. Thomson, who assisted him, nearly 
lost lus eyesight through an explosion. 

Stewart was indefatigable in his work While the 
days were spent in the laboratory, he pursued his 
statistical investigations on magnetic and solar pheno¬ 
mena in the evenings. Some of these researches are 
published under the joint names of himself, De la Rue 
and Loewy. The latter gentleman—though I believe 
he had some claim to scientific knowledge—was chiefly 
employed as an assistant, paid for carrying on the 
numerical work, which was often heavy. I believe that 
De la Rue’s share consisted in supplying the funds. 
One morning Stewart arrived at the laboratory in a 
great state of distress. In looking over the proofs of 
a paper accepted for the Philosophical Transactions, he 
had found that the numerical work was all wrong. 
Loewy had, in fact, saved himself trouble, and 
evolved the results out of his inner consciousness. The 
paper had to be withdrawn, and De la Rue paid a 
substantial sum for the expenses alieady incurred in 
printing. Neumayer, who was at the tune director of 
the “ Stemwarte ” at Hamburg and on whose recom¬ 
mendation Loewy had been engaged, told me after¬ 
wards that he had sent for Loewy and charged him 
with manipulating the results. Loewy admitted doing 
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this, but excused himself on the ground that, while 
he had originally worked honestly, Stewart had never 
checked his results, so that the blame must be his 
Some reference should be made to a little volume, 
“ The Unseen Universe,” published in 1875, an< 3 m- 
tended to reconcile science with revealed religion It 
appeared anonymously at first and, though probably 
forgotten now, it created a sensation at the time, 
running rapidly through many editions, in the later 
ones of which the authors’ names - Balfour Stewart and 
I\ G. Tait—were given Referring to Tait’s contribu¬ 
tion, Stewart told me that when he first approached 
him, suggesting a joint publication, his consent was 
subject to the condition that Stewart should write the 
book while he would make hansel 1 responsible for the 
preface When this was agreed to and the manuscript 
of the preface arrived, Stewart was amused to find that 
it was almost entirely taken up with an attack on 
John Tyndall, who was Tait’s beie noire It had to be 
re-written, and to judge from internal evidence I should 
surnuse that not much more than the first paragraph 
was Tait’s work I am under the impression, never¬ 
theless, that Tait’s share in the book was not negligible, 
and that though he acted mainly in an advisory 
capacity at first, he made substantial additions in the 
later editions. 

Towards the close of Ins life Stewart became much 


interested in so-called spiritualistic phenomena, but he 
always insisted —sometimes with great vigour—on his 
disbelief in messages from the dead, which were con¬ 
trary to his religious convictions With regard to un¬ 
explained phenomena, in which fraud may possibly 
have a share, it must be said that Stewart's confiding 
nature rendered him quite unfit to act as a judge lie 
was like a child in these matters, A certain personage 
near Buxton —so far as my recollection goes, a clergy¬ 
man—wrote to Stewart about his powers of second 
sight, which enabled him to find a hidden object or 
name a card drawn at random out of a pack, Stewart 
went to see bun several times and was impressed. 
i( W T hat is most remaikable,” he told me after the 
second or third visit, “ is that the power ran be trans¬ 
ferred to others There is a sen ant girl in the house 
who, after a stay of a few weeks, has acquncd it and can 
now name an unseen card just as well as her master ” 
Not a shadow of suspicion had crossed his mind 

Stewart’s conversation was always suggestive and 
sometimes witty The Principal of Owens College had 
a habit of writing letters to the professors when he had 
any fault to find These always began with some 
complimentary remarks, the sting being reserved for 
the concluding sentence, 01 frequently a postscript 
“ Every billet has its bullet ” was Stewart’s comment 
after receiving one of these communications. 


The Theory of Evolution since Darwin. 1 

By Prof E. W MacBktde, FRS 


r TTIE most recent development of the doctrine of 
* evolution is the revival of Lamarckism—that is, 
the belief m the inheritable nature of the effects of use 
and disuse Just as Bateson m 1894 enunciated the 
doctrine of the origin of species by sports lung before 
this view was consecrated by the experimental labours 
of De Vries and given the name of the “ mutation 
theory,” so Elmer (1887) and Cope (1888) rebelled 
against the Weismannian conception of an unalterable 
germ plasm totally independent of the effects of the 
experiences of the body Elmer put forward the 
doctrine of orthogenesis. This theory states that 
variations arc the results of the effects of the environ¬ 
ment on the complex constitution of the living organism, 
but that this constitution determines the character of 
these variations ; they are not indefinite, but take 
place in a few' definite directions. Eimer, who chose 
for his special subject of observation the wall-lizard 
Lacerta murahs , and later the swallow-tailed butterflies, 
pointed out that new variations make their first appear¬ 
ance m the later stages of growth and become inherited 
earlier in life as the generations succeed one another. 
A beautiful example, he explains, is afforded by the 
Ammonites, in which new features are first distinguish¬ 
able in the outer coil of the shell, which is, of course, 
the youngest and latest to appear, whereas in succeeding 
strata the new feature is found affecting the more 
central coils. Thus it will be observed that Eimer draws 
the most decisive support for his theory from palaeonto¬ 
logy. Eimer seems to suppose that he is an opponent 
of Lamdrck, but the only difference between them that 
I can discover is that Eimer seems to regard external 
1 Continued from p. $5 
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conditions as altering the hereditary tendencies by 
direct action as sulphuric acid acts on metal, whereas 
Lamarck considers that external conditions stimulate 
an organism to make a response, and that it is this 
tendency to response that is inherited 

Cope, in his book “ The Origin of the Fittest,” like¬ 
wise advocates the inheritance of the effects of use and 
disuse, and relies on palaeontologic al evidence to support 
his view He points out that if the development of 
the Ungulates during the Teitiary period followed, 
we find evidence that lhe shocks and strains to which 
the leg bones were subjected, and which in moderation 
create enlargement and strengthening of those bones 
during the lifetime of the individual, gave rise, as 
generation succeeded to generation, to permanent 
thickenings, fusions, and elongations of these bonus; 
and that the modifications m teeth can likewise be 
explained as reactions to the changing character of the 
food by whic h the Ungulata were supported ( ope’s 
view's have become increasingly prevalent amongst 
Nortli American palaeontologists, and are almost 
universally accepted by them to-day 
The first great blow to Weismannism was delivered by 
the cytologists and experimental embiyologists The 
foundation stone of the “ germ-plasm ” theory was the 
fundamental distinction between body cells and germ 
cells, and the theory that, as development proceeded, the 
body cells were specialised so that each could only give 
nsc.to its special part of the body. But Drieseh showed 
(1900) that if certain segmenting eggs were fragmented, 
a piece so small as one-eighth of the whole could give 
rise to a complete embryo, and Ilertwig and Drieseh 
further proved that the arrangement of these cells could 
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be entirely altered by pressure, so that cells which 
normally gave rise to the front or back were displaced 
to the sides, and yet that perfectly typical embryos were 
formed. More exact methods of investigation showed 
that the structure of all the nuclei in the body was 
alike, so that each cell might be regarded as a potential 
germ cell, and that the differentiation of the organs of 
the body was not accompanied by a differentiation of 
the nuclei but was due to local changes in the proto¬ 
plasm. Therefore the same kind of nucleus—if the 
nucleus was to be regarded as the fount and director of 
life in the cell—must respond differently to different 
stimuli in different parts of the body 

Previous supporters of Lamarckism had assumed 
the necessity of the mheritubility of the effects of use 
and disuse in order to account for changes which could 
be shown to have occurred, but it was not until 1908 
that definite experimental evidence was adduced to 
show that changes artificially induced had, as a matter 
ol fact, been transmitted to posterity If this evidence 
were accepted, it was clear that the whole status of the 
questions must undergo a profound change, for a vera 
causa for the production of functional variations—in 
a word, of adaptations—would have been discovered. 
We have seen that strong evidence has been brought 
forward to show that minute differences distinguish¬ 
ing brothers and sisters of the same family were not 
inheritable, while “ mutations ” or “ sports ” were 
strongly inherited These sports are, however, in¬ 
variably pathological or monstrous in character, and 
if they occurred m Nature would have no chance of 
surviving or propagating their like 
The evidence in favour of Lamarckism was based 
on experiments with salamanders and toads which were 
carried out in Vienna There exist two kinds of 
salamander in Europe, and one of them gives rise to 
only two young which at birth resemble their mother. 
The gilled fish-like larval stage with which the typical 
amphibian begins its free existence is in this salamander 
passed over within the womb of the mother The 
colour of the skin is black and the animal lives on the 
cool Alpine uplands—it is named Salamcmdra atra. 
The other species of salamander is marked with bright 
yellow spots on a black background ; it is an inhabitant 
of the lowlands and it gives birth to a considerable 
number (about thirty) of gilled young, which live for 
six months in the water before the gills drop off and 
the animals come on land. This species is named 
Salamandra maculosa Now Dr. Kammerer, the in¬ 
vestigator who performed these experiments, showed 
that if Salamandra atra was gradually accustomed to 
living in warmer and moister conditions, as repro¬ 
ductive period succeeded to reproductive period, it 
produced more young at an increasingly earlier period 
of development, and that when these young were 
reared to maturity and allowed to pair, the second 
generation gave rise to about half-a-dozen gilled young 
which took to the water and acted like the larvte of 
Salamandra maculosa . Conversely, if Salamandra 
maculosa were made to live in comparatively cool and 
dry conditions, it began to carry its young for longer 
periods in the womb; fewer were produced at a birth, 
but these were horn at a more advanced state of 
development* Finally, when these were reared to 
maturity and allowed to pair, the second generation 
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gave rise to only two or three at a birth, and these 
were provided only with vestigial stumps of gills, so 
that they at once took up a terrestrial life. 

If, again, the young of Salamandra maculosa just 
after metamorphosis were reared in cages the walls 
of which were painted yellow and black respectively, 
in those confined in yellow cages the yellow spots 
extended in area as the animal grew to maturity, so 
that after four years they were arranged in two con¬ 
spicuous rows along the back. If two such animals 
were allowed to mate and produce offspring, when the 
resulting generation grew to maturity under the same 
conditions as did their parents, the yellow extended 
to* such an extent as almost to suppress the black 
pigment. Those salamanders, on the contrary, which 
were reared in the black cages contracted the area 
of their yellow spots as they grew up ; and when the 
second generation were reared under similar conditions, 
the animals became almost, if not quite, as black as 
Salamandra atra The full effect, therefore, required 
two generations exposed to the same conditions to 
show itself, and the second generation started, so to 
speak, where the parents left off. If the offspring of 
salamanders which had been reared on a yellow back¬ 
ground were reared on a black background, the yellow 
spots increased in area during the first six months 
of the animal’s life; only after this period did the 
black begin to gain the predominance, in a word, the 
animal during the first period of its life recapitulated the 
history of the previous generation This experiment 
constitutes, so far as I can determine, the first experi¬ 
mental proof of the biogenetic law which has ever 
been made When the offspring of salamanders 
which had been reared on a black background grew 
up on a yellow background a unique effect was pro¬ 
duced * the animals developed a single median stripe 
of yellow on the back This is a form which is practi¬ 
cally never found in Nature and can only be produced 
by experiment. 

If we now turn to the experiments on toads, we may 
observe that nearly all toads, like the frogs, pair in 
water in the spring-time The male embraces the 
female with his forearms and keeps her firmly in his 
grasp for a considerable period—often for weeks— 
until she emits her spawn, which he then fertilises. 
In order to enable him to retain a firm hold of his 
partner’s slippery body, he has developed under the 
index finger a homy pad covered with minute asperi¬ 
ties, the so-called nuptial pad. Now Alytes differs 
from all other toads in that pairing takes place on 
land, and as the female’s body is comparatively dry 
and thorny the male does not require a nuptial pad 
in order to enable him to retain a hold on her. The 
eggs are fewer and larger in size than are the eggs of 
other toads; but as in other species, they are emitted 
in a string connected together by a cord of jelly. The 
male winds these cords round his legs and remains 
encumbered with them until the young tadpoles hatch 
out, a curious habit which has earned for him the name 
of “ midwife toad." The tadpoles of ordinary toads 
emerge from the egg provided with three feathery 
gills on each side; as they grow these gills become 
covered over with a fold of skin proceeding from the 
head, and the larvae assume the familiar form of a 
rounded body and flattened tail characteristic, of 
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the tadpole. The tadpoles of Alytes, however, pass 
through the stage with external gills whilst still within 
the egg-shell and emerge only when the body has 
become, as in the later toad-tadpole, rounded and 
plump. Whilst in the egg-shell they have only one 
external gill on each side. 

Now Kammerer showed that although Alytes 
normally lived in cool spots, it could be induced to 
live at a warm temperature if it were provided with 
a basin of water in which to lave itself In these 
circumstances, however, the male and female paired 
in water, and the eggs slipped off the legs of the male 
and lay in the water By taking special precautions 
to keep the water aseptic, some of these were hatched 
and the resulting tadpoles reared to maturity The 
next generation reared under similar conditions pro¬ 
duced more numerous eggs which were smaller than 
those of the normal Alytes Out of these eggs the 
tadpoles hatched in the external gill stage with one 
external gill on each side In the next generation 
reared under similar conditions the tadpoles wcie 
provided with three external gills on each side as in 
ordinary toads, and in this generation the males 
developed horny pads 

These experiments aroused a quite different kind 
of criticism from that which had been evoked by any 
previous work, and one which strongly recalled the 
“ odium theologicum ” with which the first presenta¬ 
tion of Darwin's theory of evolution was received in 
1859 The experiments were admitted to be con¬ 
clusive if true, but some critics declined to aci ept 
them. Kammerer visited England less than two 
years ago, bringing with him critical specimens, amongst 
them salamanders with a median stripe of yellow 
and a male Alytes showing the horny pad Even 
then the critics were not convinced. It was asserted 
that the pad in the normal frog or toad was on the 
upper side of the hand and not on the lower side, 
and that therefore the specimen produced had not a 
true horny pad. In answer to this Kammerer asserted 
that in his Alytes—as his critics would have seen if 
they had examined it carefully—the nuptial pad was 
developed on the dorsal surface of the fingers but 
extended also round to their palmar surfaces, and 
to this answer I can add .that the first four male frogs 
which I examined after this discussion all showed 
the pad on the lower surface of the hand as well as 
on the upper. But Kammerer showed other specimens 
on the same occasion which reduced all the discussion 
on the subject of the pad of Alytes to the level of 
“ straining at a gnat and swallowing a camel." For 
all critics and supporters of Lamarckism alike admit 
that Alytes is descended from ancestors which, like 
more normal toads, possessed pads, and that the 
appearance of a pad in Alytes is therefore an atavism 

The most wonderful experiment, however, which 
Kammerer has ever published was that in which, in 
one generation , he had induced the blind cave-newt 
Proteus to develop a fully-formed eye. These creatures 
he brought with him to England, and there was no 
possibility of mistake about the matter. Proteus can¬ 
not be confounded with anything else; its pale flesh 
colour and reduced limbs are characteristic, and newts 
of kind with large well-formed eyes were shown 
at the discussion. One is inclined to ask whether it is 
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easier to produce a fully-formed eye than a mere 
comification of the skin 

Kammcrer’s results have in the meantime been 
confirmed by the independent work of Durktan on the 
colour of the pupa 1 of white butterflies This woik was 
carried out in the University of Breslau, and was pub¬ 
lished in 1923 The pupae of this species normally 
have an opaque skin of a greyish-white colour, but in 
a small percentage (about 4 per cent) this colour is 
absent and the skin is transparent, and so the pupa 
appears green, owing to the green blood shining through. 
If, however, the caterpillars are exposed to orange light, 
the formation of the white pigment of the pupa is largely 
inhibited, and the proportion of green pupa: rises to 
65 per rent. If these pupae are allowed to develop into 
adults and produce offspring and the caterpillars of the 
second generation are exposed to the same conditions, 
then the proportion of green pupae rises to 95 per cent. ; 
if the caterpillars of this generation arc, however, left 
m ordinary daylight, the proportion of green pupae 
diminishes, hut is still 34 per cent as compared with 
4 per cent, in the controls Here, as in Kammerer's 
experiments, we see that the reaction to the environ¬ 
ment on the part of the first generation affects the 
second generation, and that a trace ol it persists even 
when the second generation is replaced in the original 
conditions. 

In England, Dr. lleslop Ilarrison, of the University 
of Durham, has observed that a certain melamc variety 
of moth is found where the food plants are infected with 
manganese salts derived from the smoke of adjacent 
factories. He fed the pale variety of this moth on food 
impregnated with the salts of manganese, and after 
several generations succeeded in obtaining melanie 
specimens, and from these he obtained a melamc 
progeny which bred true. 

We arc, therefore, in a position to stale that after 
the lapse of the first quarter of the twentieth t entury, 
the doctrine of Lamarck has been submitted to the 
crucial test of experiment and proved to be true. 
Now evidence of the actual course of evolution is derived 
from three classes of facts, namely, those of systematic 
zoology (/ e the mutual relations of varieties and 
species), those derived from a study of embryology, 
and, finally, those deduced from palaeontology or the 
study of fossils , and systcmatists, paleontologists, 
and emhryologists alike have been forced to the con¬ 
clusion that the effects of habits must be inherited in 
order to account for the facts which they find in Nature. 
We are therefore justified in saying that hahit, which 
is the reaction of the animal to its environment, has 
been the great factor in evolution, and that the splitting 
of the original stock into divergent species has been due 
to different members of the same stock under the stress 
of different environments adopting different habits. 
Prof McDougall in 4t Psychology ” has shown that 
this readiness to adopt new habits is a universal 
characteristic of living beings ‘ ‘ An animal when its 
activity is roused by a stimulus,” writes McDougall, 
“ pursues an end, and its activity continues till that 
end is attained or until it is exhausted. If it fails to 
attain that end in one way, it will endeavour to gain it 
m another until it achieves success.” In this sentence, 
we venture to think, is contained the key to the riddle 
of evolution. 
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We njight leave the subject here, but considering the 
vogue that the mutation theory of evolution has had, it 
is proper to consider whether any definite cause for these 
mutations can be found, and if so, what relation this 
cause bears to the reactions which set up habits. 

Nothing has been more remarkable than the con¬ 
sensus of opinion of the upholders of the mutation 
theory that mutations arc clue to “ chance/' and yet, 
as Huxley remarked, one had hoped that a belief in 
chance had been finally exploded Quite recently, 
however, a physiological cause for mutations has been 
suggested by Tornier, and much evidence in favour of 
it has been collected by him. The special subject of 
his investigations was the goldfish The most bizarre 
races of tins creature have appeared, and these races 
when crossed produce offspring which obey the 
Mendehan rules. Now Tornier showed that the races 
of goldfish had been derived from a small species of 
carp which inhabits the rivers of China. He found 
that the Chinese breeders kept their stock in small 
dark jars under insanitary conditions in which they 
were scantily supplied with oxygen Much of the 
spawn died, and among the survivors all sorts of 
abnormalities turned up ; from these the most striking 
specimens were selected and used to found the new 
breeds These facts suggested to Tornier the view that 
the cause of the mutations was the weakening of the 
developmental energy of the germ by the abstraction 
of oxygen during an early and critical period of develop¬ 
ment 

Tornier showed that this weakening had two conse¬ 
quences : (1) it made the embryo sluggish m its move¬ 
ments , and (2) it diminished its power of regulation 
of the various processes on the harmonious co-operation 


of which the upbuilding of the body depends. Thus 
enormous fins were produced by the swelling of the 
yolk in consequence of undue absorption of water 
underneath the skin-area from which the fin developed, 
telescopic protruding eyes by the engorgement of the 
growing eyeball with water, and so on. By treating 
the eggs of newts and toads in such a way as partly to 
suffocate them for a short period after fertilisation, 
similar embryos were produced. Independently of 
Tornier, Jansen had arrived at a similar explanation 
of the cause of human deformities, the part played 
by the pressure of the swollen yolk in the goldfish’s egg 
being assumed m the human embryo by the pressure 
of a. too closely adherent amnion. What is inherited 
is, according to Tornier, not a factor or gene for an 
enlarged fin or protruding eye, etc., but a certain grade 
of germ-weakness which in each succeeding generation 
produces the same morphological effects 

If this view is correct—and all the evidence available 
conspires to show that it is—then mutations can have 
played no part whatever in evolution Since they are 
the outward and visible signs of a weakened con¬ 
stitution, they are in a state of Nature ruthlessly 
weeded out by natural selection. Nevertheless they, 
like functional adaptations, are the result of the action 
of the environment—only in their case the animal 
has failed to respond to the changed conditions, whereas 
evolution depends on cases where the animal has 
successfully responded . In the last resort, therefore, 
like Darwin we come back to natural selection, only 
what is “ selected ” is not a chance variation or 
peculiarity but the constitutionally vigorous individual 
with ability of self-adaptation ; what is rejected is the 
individual of weakened constitution. 


Obituary. 


Sir William E. Garstin, G.C.MG, G.B.E. 

C IR WILLIAM GARSTIN, whose death at the age 
of seventy-five oa urred on January 8, commenced 
his career in India in 1872 as an officer of the Public 
Works Department, after studying engineering at 
King's College, London Thiitecn years later he was 
invited by Sir Colin Scott Moncrieff, who had just 
taken charge of the Public Works Ministry in Egypt, 
to make one of the small group of Indian engineers 
who were undertaking the reorganisation of the irriga¬ 
tion system of Egypt, which was at that time in 
complete disorder 

In (barge of the Circle of Irrigation which included 
the eastern half of the Nile Delta, Garstin spent seven 
arduous years in effecting his share of the restoration 
of the irrigation system, and then, on the retirement 
of Col Justin Ross in 1892, he was appointed Inspector- 
General of Irrigation for the whole country. A few 
months later, on the retirement of Sir Colin Scott 
Moncneff, he became Under-Secretary of State in the 
Ministry of Public Works. 

At that time the irrigation system was being rapidly 
improved ; the basin irrigation of Upper Egypt had 
been largely icmodelled by Col. Ross, improvements in 
the Delta had led to large increases of crops, and larger 
supplies of water in the early summer were urgently 
required. Plans for a reservoir in or near the Nile 
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Valley were being studied, and it fell to Sir William 
Garstin to advise on the scheme to be adopted. As a 
result, the Aswan Dam with subsidiary barrages at 
Assiut and Zifta were built, and by these means, and 
later developments of them, Egypt’s low-stage water 
supply was assured. 

As soon as Omdurman had fallen and the Sudan had 
been retaken, Garstin took prompt measures for the clear¬ 
ing of the Bahr el Jebel and the Bahr el Ghazel from the 
“ sudd ’’—those blocks of drift and growing vegetation 
which had closed many of the channels Sir William 
visited the Sudan on numerous occasions, and especially 
m 1901, and again in 1903, when he traversed Uganda 
also to see the headwaters of the Nile system. The 
investigations and surveys which were then initiated 
have since furnished a mass of hydrographical informa¬ 
tion of the highest value both to Egypt and to the 
Sudan. 

Although his work in relation to irrigation is the 
most known in Great Britain, Garstin’s position as the 
senior officer of the Ministry of Public Works in Egypt 
brought him in contact with many other forms of the 
public service. On his recommendation a geological 
reconnaissance of Egyptian territory was started in 
1896, which soon developed into the present Geological 
Survey. The Survey of Egypt commenced in the 
Ministry of Public Works while he was in charge, and 
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he warmly supported the various scientific activities 
which grew up in connexion with it. 

The Department of Antiquities has always formed 
a part of the same Ministry, and in its work and its 
responsibilities Garstin always took a keen interest. 
As soon as the Aswan Dam was decided upon, entailing 
the partial submergence of the island and temples of 
Phike, he took measures for the complete underpinning 
of all parts of the buildings which were not founded 
on rock; and latei, when the raising of the Dam 
became necessary, he obtained the allocation of a 
considerable sum for the execution of an archaeological 
survey of that portion of the Nile Valley which would 
he submerged. The present Museum at Cairo is also 
due to his efforts to house safely the ever-increasing 
collections of Egypt’s ancient civilisation 

A keen sportsman, the wild fauna of the Sudan 
strongly attracted Sir William Garstin , from its in 
ception he strongly supported and took an active 
interest in the Zoological Gardens at Giza 

T 1 G. L 


Wh arc indehted to Science of November 28 for the 
following details of the life and work of Prof W. A 
Locy, professor of zoology in Northwestern University, 
Illinois, who died on October 9 at the age of sixty- 
seven. William Albert Locy was born at Troy, 
Michigan, of Dutch ancestry, and received his early 
training m the University of Michigan. During the 
year 1884-85 he held a fellowship at Harvard, where 
he completed an embryological investigation on “ The 
Development of Agelena ncevia ” In 1887 he went as 
professor of biology to Lake Forest University, where 
he remained nine years During ’ this period he 
published important papers on the embryonic develop¬ 
ment of the elasmobranchs, the derivation of the 
pineal eye, and the structure and development of the 
vertebrate head. In 1896 Locy succeeded Prof E G. 
Conklin at Northwestern University, where he remained 
until his death His work there had two aspects , 
one, the developmental history of the sense organs, 
to some extent a continuation of his earlier researches ; 
the other, the history of biological science In 1908 
he published a collection of historical portraits entitled 
“ Biology and its Makers,” which has since been trans¬ 
lated into German, while in 1918 he produced “ Main 
Currents in Zoology,” and at the time of his death he 
was completing another work/ 1 The Rise of Biology ” 
The significance of his work on the history of science 
was recognised by his election as the first president of 
the History of Science Section of the American Associa¬ 
tion, He was also president in 1915 of the American 
Society of Zoologists. 


We regret to record the death, at the age of sixty - 
seven, of Prof. J. Bergonie, professor at the clinic for 
medical electricity and biological physics in the Uni¬ 
versity of Bordeaux. Prof Bergonie was chiefly known 
for his work on electro-therapy. He was the author 
of numerous papers, and was for many years editor of 
the Archives d’&ectrictU niMicale, in which journal 
most of his original publications appeared. Among the 
most important of hjs original contributions to medicine 
we may mention u Contributions k l'dtude du ph£no- 
m&pe physique du muscle ” and “ Physique du physio- 
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logiste et dc l’6tudiant en m&iecine ” (1892), Prof 
Bergonie invented an ingenious devire lor localising 
metallic foreign bodies in the human subject, which 
was used to some extent in the VVai He also invented 
an apparatus designed to treat the condition of obesity. 
He died as a result of injuries associated with X-rays 
and radium During the last few years lie had been 
actively at work upon the anti-cancer centre at the 
Ilopital St Andre, Bordeaux He twuc received the 
gold medal of the Carnegie Foundation 


In the issue of the P/ivsikahsche Zeitschrift for 
November 15, Prof E. Warburg gives a sympathetic 
account of the life and scientific work of lus former 
assistant and colleague, Karl Rn hard von Koch, who 
died a short time ago after having resigned the professor¬ 
ship of physics at the Stuttgait Technical School in 1919 
owing to heart trouble Pro I Ko< h was born at Stettin 
in 1852, and after studying at Bonn, Freiburg and 
Gottingen, graduated Pb D at Freiburg in 1875 
While librarian there he commenced research in physics 
under Warburg, and was appointed let turer in physics 
in 1881 and extra professor in 1886 In 1888 he became 
professor at the Aachen, and in i8qi at the Stuttgart 
Technical School Here he designed the new Physical 
Institute, opened m 1910, which has since served as a 
model ot what such an institute should be Ills scien¬ 
tific work lay mainly in the direction ol improving 
methods of measurement, especially in elasticity, but 
he took great interest in the application of physical 
principles to practical problems and to natuial pheno¬ 
mena His best-known researches are probably those 
on the elasticity of metals at high temperatures, on 
the determination of gravity, and cm the an rone 


We regret to announce the following deaths 

Prof S A Beach, piofessor of agriculture at Iowa 
State College, who was known for his work on apple 
growing and whose name is included m the list of 
honorary and coi responding members of the Roval 
Horticultural Society, on November 2, aged sixty- 
four. 

Mr Alfred H Brooks, for twenty years chief of 
the Alaskan Division of the United States Geological 
Survey, on November 21, aged fifty’three 

Dr E Hedmger, professor of pathological anatomy 
and histology m the University of Zurich, and formerly 
of the University of Basle, who, in 1914, undertook 
a special mission to South Africa to investigate 
trypanosomiasis in cattle, on December 34, aged 
forty-eight 

Dr Theodore Hough, dean of the medical depart¬ 
ment and for seventeen years professor of physiology 
in the University of Virginia, who worked on the 
iactors regulating breathing and on 1 elated subjects, 
aged fifty-nine 

Mr. A, H. Savage Landor, well known as a traveller 
and explorer in Tibet and China and also in South 
America, on December 26 

Mr F. G. Newton, director of the Egypt Exploration 
Society's excavations m Egypt, on December 25, 
aged forty-six 

Dr B. R. G. Russell, of the Imperial Cancer 
Research Fund, who made noteworthy contributions 
to our knowledge of tumour transplantation and of 
the respiration and carbohydrate metabolism of 
normal and cancerous tissue, on December 22, aged 
forty-four 
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Current Topics and Events. 


In the Times of November 14 a special correspond¬ 
ent in Berlin, dealing with the disarmament of 
"Germany, stated that the German intention " to 
increase the frightful ness of war by new methods M 
was finding " its expression in the creation of a great 
laboratory attached to the Kaiser Wilhelm Institute 
near Berlin, the object of which is to study war from 
the scientific, point of view " “ This mysterious, 

powerfully equipped, and strongly financed labora¬ 
tory/' it was added, “ works m close contact with 
several parallel institutions scattered over Germany, 
and especially with the Gas "Jesting Institute in 
Hanover " This allegation has been met by a letter 
from Dr H Frcundlich, the Deputy Director of the 
Kaiser Wilhelm Institute, refused, he states, by the 
Times, and so published m the Berliner Tagcblatt of 
December 16 Dr Freundlich states, in the most 
explicit terms, that neither in the Kaiser Wilhelm 
Institute for Physical Chemistry and Electro¬ 
chemistry, nor in any other Institute associated with 
the Kaiser Wilhelm Society, is there any work in 
progress that has the purpose of developing war from 
the scientihc point of view, and that all work there 
undertaken is exclusively scientific and technical 
investigation for the industries of peace, and having 
nothing to do with the purposes of war. Finally, Dr 
Freundlich invites the correspondent of the Times, 
accompanied by any expert he may choose, to visit 
the Kaiser Wilhelm Institute, so that he may in¬ 
vestigate fully the situation and the character and 
purpose of the work which is being there carried out. 
We cannot, of course, know the considerations which 
led the Times to decline to publish this very emphatic 
repudiation of a serious charge, yet it seems highly 
desirable that the invitation of the Deputy Director 
of the Institute should be accepted, and the results 
made known in Great Britain. What can be credited 
to our late enemies should be credited, and if there 
could be an assurance that the great Institute, which 
was, and is still, presided over by Dr Haber, is now 
entirely detached from scientific work relating to 
warfare, it would be welcome ne>vs to all who are 
waiting for additional signs of a real regeneration of 
Germany in heart as well as in economic prosperity 

It is unfortunate that the mere mention of the 
word atom in a scientific lecture to which reporters 
are admitted now usually leads to sensational state¬ 
ments in the daily press, much to the annoyance of 
the lecturer and the detriment of scientific truth. 
This happened last week in connexion with a lecture 
delivered at the University of Leeds by Prof R 
Whiddington during a meeting of the Science Masters' 
Association The lecture consisted merely of a 
general account of the present position of atomic 
physics with special reference to the work of Ruther¬ 
ford and Bohr Prof Whiddington's allusions to his 
own work were made to indicate the lines along 
which investigation into X-ray electrons and vacuum 
discharges was being attempted in the University of 
Leeds* and to give those members of the audience 
who so wished, an opportunity of seeing the kind of 
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apparatus used It is scarcely necessary to say that 
no extravagant claims of the kind suggested in a 
London newspaper were put forward by Prof. 
Whiddington or implied xn what he said, and the most 
charitable explanation of the fantastic account 
published is that the reporter could not sufficiently 
well comprehend a lecture delivered to an audience 
consisting mainly of university graduates in science 

The following presidents and recorders have been 
appointed for the meeting of the British Association to 
be held at Southampton on August 26-Septcmber 2: 
Section A (Mathematics and Physics)—President: 
Dr G C. Simpson , Recorder Prof A M Tyn¬ 
dall, University, Bristol. Section B (Chemistry)— 
President Prof C H Desch ; Recorder * Dr H 
McCombie, King's College, Cambridge Section C 
(Geology)—President. Dr. W G Miller , Recorder : 
Prof. W. T Gordon, King's College, Strand, W.C.2. 
Section D (Zoology)—President: Mr. C Tate Regan ; 
Recorder Mr. F Balfour Browne, Dysart House, 
Luard Rd , Cambridge Section E (Geography)— 
President • Mr A R Hinks , Recorder . Dr R N 
Rudmose Broun, University, Sheffield Section F 
(Economic Science and Statistics)—President (not 
yet appointed) , Recorder . Prof H. M. Hallsworth, 
Section G (Engineering)—President * Sir Archibald 
Denny, Bart, , Recorder : Prof. F, C Lea, University, 
Sheffield. Section H (Anthropology)—President : Dr. 
T Ashby, Recorder * Prof H J Floure, University 
College, Aberystwyth Section I (Physiology)— 
President . Prof A. V. Hill; Recorder * Dr. J. H. 
Burn, Felden Close, Boxmoor. Section J (Psycho- 
logy) — President; Prof C Spearman ; Recorder : 
Dr LI Wynn Jones, 7 St Mary’s Avenue, Harrogate. 
Section K (Botany)—President * Prof. J. Lloyd 
Williams , Recorder : Mr. F T Brooks, 31 Tenison 
Avenue, Cambridge. Section L (Educational Science) 
—President * Dr, W. W. Vaughan, Recorder: Mr C. 
E, Browne, Christ's Hospital, West Horsham. Section 
M (Agriculture)—President. Dr. J B. Orr; Re¬ 
corder Mr. C. G T. Morison, School of Rural 
Economy, Oxford, 

Of the many recent efforts made by British manu¬ 
facturers to establish a home industry in the pro¬ 
duction of colouring matters, one of the most successful 
has been the enterprise started under the wise inspira¬ 
tion of Mr. James Morton, of the Morton Sundour 
Fabrics, Ltd., of Carlisle. Until 1914, this firm was 
entirely a dye-using undertaking dependent on 
continental sources for its supply of fast dyes The 
stoppage of German supplies of colours consequent 
on the outbreak of war led Mr. Morton to turn his 
attention to the production of these essential dye¬ 
stuffs, and, gathering together a group of chemists, 
he encouraged them to work out the difficult problem 
attendant on the large-scale production of modem 
vat colours, a group of chemical substances having 
highly complicated constitutions. By the end Of 
1915, the intricacies of indanthrene blue and ffavan- „ 
threne (indanthrene yellow) had been unravelled, , 
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and these colours were being turned out on a manu¬ 
facturing scale. Other dyes of the same class speedily 
followed. These persevering investigations were 
not, however, restricted to the imitation of foreign 
products. The chemists of the Sundour factory, 
with commendable initiative, extonded the scope of 
their work to the search for entirely new colouring 
matters. Here again they achieved a noteworthy 
success in the discovery of a new group of dyes, 
known as the Caledon Jade-green series, for the 
typical representative of this group is unsurpassed 
for fastness and colouring power 

A further important development is now-announced 
from Scottish Dyes, Ltd , an offshoot of the Sundour 
firm Processes have been discovered for rendering 
soluble the anthraqumonc vat colours, in this way 
overcoming one of the disadvantages attending the 
use of these insoluble dyes. The process is being 
applied particularly to Caledon Jade-green, and the 
unproved product is known as Soledon Jade-green 
Similar soluble colouring matters can be obtained 
from other vat dyes of the anthraquinone series and 
render it possible to apply these colours to cotton 
and wool equally In the case of the latter textile, 
this application will lead to a marked increase in 
the fastness of dyed woollen fabrics The above- 
mentioned developments taken m conjunction with 
the industrial success which has crowned the recent 
investigations of chemists in olhei British colour 
factories demonstrate conclusively that scientific 
research is not merely a necessary but a profitable 
form of expenditure in all commercial undertakings 
dealing with chemical products, 

Among the activities of the League of Nations, 
which celebrated its fifth anniversary on Saturday, 
January 10, are several of particular interest to 
workers in pure and applied science The Tiansit 
Organisation of the League is engaged m work on 
matters concerning road traffic, inland and maritime 
navigation, telegraph, telephone and wireless facili¬ 
ties, calendar reform, etc In the past year the 
Health Organisation has, in the words of the Fifth 
Assembly, " extended its sphere of action, improved, 
completed and defined its technical equipment, and 
is thus carrying out with increasing success its special 
task, which is to give effective help to the various 
national administrations in their campaign against 
epidemics and their attempts to improve public 
health " The Committee on Intellectual Co-opera¬ 
tion, to which Prof Einstein has returned, and M 
Lugones, a distinguished Argentine savant , has been 
added, is organising and developing its work on 
bibliography, exchange of publications, mter-univer- 
sity relations, and the pooling and distribution of 
scientific information. This Committee held an extra¬ 
ordinary session in Paris on Monday, January 12, 
under the presidency of M. Henri Bergson (France). 
Prof. Gilbert Murray represented Great Britain, and 
other members of the Committee include Prof. 
Einstein (Germany), Mme. Cune (Poland), M. Jules 
Pestrfte (Belgium), Sir J. C. Bose (India), and Prof. 
R, A. Millikan (U.S.A.). The principal item on the 
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agenda was the question of the organisation of the 
International Institute for Intellectual Co-operation, 
which was recently offered to the League by the 
French Government The proposed Institute, which 
is to be established m Pans, will be under the direc¬ 
tion of the International League Committee in 
Geneva, and it will be the duty of this Committee to 
draw up such rules and regulations for its organisa¬ 
tion as will safeguard the international character of 
the Institute 

The British Broadcasting Company's new high- 
power station 5XX is being constructed at Dav'entry, 
Northamptonshire The site of the new station is 
in open country, about Ooo feet above sea level, and 
400 feet higher than the surrounding land A " T " 
aerial will be used, and an 800-foot and a 500-foot 
mast are being erected, the transmitter being situated 
directly under the centre Ihe antenna has been 
designed so that its natural wave-length should be 
about 1600 metres, which is to be the wave-length 
used for transmission The power rating is nominally 
25 kilowatts, but the actual power used at the station 
will be 100 kilowatts The earth system consists of 
a circular metal plate laid underground and has a 
radius of 100 feet It will be connected with the 
London studio 2LO by means of an overhead tele¬ 
phone line, but an emergency underground cable 
will also be installed It is expected that good 
crystal reception will be obtained up to a radius of 
about 100 miles Transmissions will take place in 
the afternoon and evening. Special programmes of 
its own will be provided two days of the week, a 
relayed provincial programme on a thnd day, and 
relays of the London programme for the remainder 
of the week The first programme will take place 
in a few months’ time 

It is evident that ihe visit of the Parliamentary 
Commission to East Africa, referred to m our leading 
article of January io, has had some effect in directing 
the attention of the colonial governments to the cause 
of scientific research Bv a happy coincidence, while 
Major A G. Church was making a plea for greater 
encouragement for scientific institutions at the St, 
Andrew's Dinner at Mombasa, the Governor of Kenya 
Colony, Sir Robert Coryndon, at the corresponding 
function in the capital, made the same appeal and 
made use of the same illustration, namely, the Amani 
Institute He stated that Kenya Colony is much 
behind the times so far as scientific research is con¬ 
cerned, and particularly in the investigation of 
human and animal disease, in botany and in ethnology, 
and there is lack of co-ordination amongst the East 
African Colonies on such questions Sir Robert said 
IJxat scientific workers in Kenya are too few, that 
they are working under very difficult conditions, and 
he would welcome the establishment of a central 
laboratory m which scientific problems could be 
properly attacked Regarding the Amani Institute 
of Tanganyika, he deplored the fact that nothing 
his been done since the War to develop the work 
begun by the Germans, and upon which many 
thousands of pounds was spent by them. In paying 
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a tribute to the work of Dr van Someren, who was 
responsible for the building and the collections of the 
Natural History Museum of Nairobi, the Governor 
made an appeal for the support of public - spirited 
men for the upkeep and improvement of that institu¬ 
tion, laying stress on the fact that the cultural aspects 
of life must play an increasingly important part in 
the affairs of Kenya Colony 

A party of 3 1 undergraduates from the Engineer¬ 
ing Departments of the University of (‘ape Town 
are at present on a tour 111 England Accompanied 
by eight members of the stall, including Profs Bohle, 
Plant, McMillan, Snape, and Boyd, they arrived in 
London on December 31, and their stay will extend 
over five or six weeks The objects of the tour are 
to bring the students into close touch with British 
manufacturers and to give them a broader outlook 
on hie m general. The whole trip has to Vie com¬ 
pleted within the long summer vacation The first 
fortnight has been spent in the London district, 
where, in addition to visiting the historic buildings, 
special visits have been made to the National Physical 
Laboratory, Science Museum, Woolwich Arsenal, and 
to some important firms From London the party 
proceeds to Birmingham, Manchester, Preston, Liver¬ 
pool, Newcastle, and Sheffield Each student has 
to submit a report of the tour which, if the professor 
of mechanical engineering considers satisfactory, will 
count in lieu of the six weeks' vacation workshop 
coinse usually taken m the summer Many of the 
students from Cape Town after finishing their four 
years' course come to England for experience in 
works, and remain here While there are a fair 
number of openings for civil engineers in the Public 
Works and Irrigation Department of the Union 
Government it is more difficult for electrical and 
mechanical engineers to find employment m the 
colony. In organising this unique tour, the Dean of 
the Faculty of Engineering, Prof H Bohle, has been 
assisted by the staff of the High Commissioner of 
the Union of South Africa and the officials of the 
Union Castle Mail Steamship Company, and as a 
result it has been possible to carry out the complete 
trip, lasting twelve weeks, for 65/. a,head. 

The disappearance of seals of economic value from 
their more accessible breeding-places,under the pressure 
of the seal-hunter, has intensified their destruction in 
more remote areas From some of these they have 
already been exterminated — the fur-seals (Arcto- 
cephalus australis) and sea-elephants (Macrorhinus 
Icontnus) of Gough Island have all but gone—and there 
is a danger that in their other southern haunts such seals 
and the less valuable Weddell, crab-eating, and Ross’s 
seals of the Antarctic circle may ultimately be reduced 
to the vanishing point We therefore welcome the 
announcement (Times, January 6) that the French 
Government has decided to create a preserve for 
seals and for penguins, which are destroyed wholesale 
m some areas for their feathers and oil, on the terri¬ 
tories belonging to France in the Southern Ocean. 
These include Kerguelen, the Crozet Archipelago, 
St. Paul and Amsterdam islands, and the Ad6he 
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Land sector of the Antarctic continent. In these 
areas the destruction of seals and penguins will 
henceforth be illegal The crux of the efficacy of 
animal sanctuaries, however, lies in the proper 
enforcement of the law, and we doubt whether the 
policing of these widely scattered scheduled areas 
by naval patrols based on Madagascar, as is proposed, 
will be so thorough as one could wish to see 

Every one familiar with astronomical and other 
optical instruments will see with regret the announce¬ 
ment that the old-established firm of Sir Howard 
Grubb and Sons, Ltd , St Albans, and formerly of 
Dublin, has gone into voluntary liquidation, and is 
for sale The business was founded in Dublin early 
m the nineteenth century by Sir Howard Grubb’s 
father, the late Mr Thomas Grubb, F R S , who was 
engineer to the Bank of Ireland anti designed and 
constructed the machinery for the manufacture of 
the bank notes. Although made seventy or eighty 
years ago, this machinery was still iti use four or five 
years ago and probably is so still A number of 
machine tools, such as lathes, planing, engraving, 
wheelcutting and dividing machines, were made by 
the firm, as well as many portrait lenses The works 
were moved from Dublin to St Albans in 1918 in 
connexion with the manufacture of periscopes for 
British submarines Among the important astro¬ 
nomical instruments made by the firm are the follow¬ 
ing . 27-inch refractor and dome for Vienna , 26-inch 
photographic refractor for Greenwich , 24-inch photo¬ 
graphic refractor with 18-inch guiding telescope for 
Cape Town , and a similar instrument for the 
Radchffe Observatory, Oxford, with dome and rising 
floor ; 26-mch refractor for Johannesburg , mounting 
for 24-inch refractor for Santiago, Chile , 40-inch 
reflector for Simeis, Crimea , 7-metre solar spectro¬ 
graph for Pulkovo , the 13-mch photo telescopes with 
10-inch guiders for the International Photographic 
Survey of the heavens, erected at Greenwich, Oxford, 
Dublin, Cork, Capetown, Mississippi, Melbourne, 
Tacubaya (Mexico), Perth (W.A ), etc. It is greatly 
to be deplored that a firm with such a record of 
splendid work, and a reputation so high among optical 
instrument manufacturers, should havelackedsufficient 
support to keep it in existence as a profitable concern. 

The late Prof. John Milne, the distinguished 
seismologist, was among those commemorated a few 
days ago in a ceremony at Tokyo m honour of living 
and dead foreign benefactors of Japan. 

A series of six Hunterian lectures on " Recent 
Discoveries of Fossil Man ” will be delivered by Sir 
Arthur Keith at the Royal College of Surgeons of 
England on January 19, 21, 23, 26, 28, and 30, at 
5 o'clock each day. 

The Council of the Geological Society has this 
year made the following awards *— Wollaston Medal: 
Mr G. W, Lampiugh ; Murchison Medal : Dr. H. H. 
Thomas ; Lyell Medal : Mr J. F. N. Green; Bigsby 
Medal : Mr. C. W. Knight; Wollaston Fund : Dr, 
A. Brammall ; Murchison Fund ; Dr. A. E. Trueman ; 
Lyell Fund ; Dr. J. A. Thomson and Dr. W. A* 
Richardson. 
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WitK reference to the note in our issue of January 
io, p. 60, on the proposed motor tours across the 
western Sahara to Timbuctoo, organised by Citroen 
Cars, Limited, it is announced that as absolute 
security cannot be relied upon along the Colomb- 
Bechar—Timbuctoo route, the opening of the service 
between the two points has been suspended for a 
period of at least one year. 

Applications are invited by the Metropolitan 
Asylums Board for the two following appointments, 
namely, the directorship of the board's pathological 
services and that of their diphtheria antitoxin 
establishment Particulars of the appointments and 
forms of application can be obtained from the Clerk 
of the Board, Victoria Embankment, E C 4 The 
completed forms must be received not later than the 
morning of Wednesday, January 28 

Applications are invited for the post of an assistant 
agricultural chemist for the Division of Research, Lands 


and Forests Department, Sierra Leone Candidates 
must hold an honours degree in natural science 
(chemistry being the principal subject), or associate- 
ship of the Institute of Chemistry, and a diploma in 
agriculture Further particulars and the form Of 
application are obtainable from the Private Secretary 
(Appointments), Colonial Office, Downing Street, 
SW.i 

Mr Richard H. Burne has been awarded the 
Honorary Medal of the Royal College of Surgeons 
of England for " services rendered to the advance 
of biological knowledge." Mr Burne has greatly 
extended the Department of Comparative Physio¬ 
logical Anatomy in the Museum of the College, of 
which department he is the Curator The medal 
thus awarded, although founded 111 1802, has been 
awarded only eleven times previously. The list of 
former recipients includes the names of Sir Richard 
Owen, Sir James Paget, Lord Lister, and of Sir R. 
Havelock Charles. 


Our Astronomical Column. 


The Solar Eclipse of January 24 —This eclipse 
cannot be regarded as of great importance for the 
study of solar physics, owing to the unfavourable 
season of the year, and the rather low altitude of the 
sun at all the land portions of the track of totality 
The eclipse denves some interest, however, from the 
populous regions which it traverses in Canada and 
the N E corner of the United States, including some 
outlying districts of New York 

Efforts have been made to induce the general public 
to join in the observations ; in particular, to note the 
exact duration of totality at numerous points close to 
the northern and southern limits This will enable 
the exact position of the lunar node to be determined, 
as Newcomb did from similar observations m England 
in 1715 Numerous observatories lie within the 
totality track, so that full advantage will be taken of 
anv opportunities for useful work that weather condi¬ 
tions may afford The altitude is too small for study 
of the Einstein shift, which was, moreover, dealt with 
sufficiently in 1922 

The eclipse has some interest in the British Isles 
from the fact that, after a barren interval of two 
centuries, there is a very near approach to totality at 
St. Kilda in the Western Hebrides The sun's alti¬ 
tude is, however, insufficient for any useful work, and 
landing on St. Kilda is generally difficult m winter. 
There is a large eclipse throughout the British Isles, 
beginning about 14* 1 45'°, and greatest phase an hour 
later. The magnitude reaches o 94 at Glasgow, 0 82 
in London. 

It would seem that the only observation of value that 
can be made in IBntain is the careful tuning of the 
first contact. Dr. Innes proposed a useful method of 
improving the determination by frequent measures 
of the distance between the cusps for the first minute 
or so. If the projection method be employed, two 
observers can mark on the screen the positions of the 
North and South cusps at prearranged beats of the 
clock. This method was found practicable at Green¬ 
wich in April 1921. 


WGoketabv Object of December 22.— 
Observations of this object on December 22, 23, 25, 26 
are poer to hand. Dr, A Kahrstedt, of Berlin- 
pahleffi, has deduced the following (still very un- 

HO. I, VOL. 11 5 ] 


L'i hw 


certain) elliptical orbit from the first 3 positions 
(Copenhagen Circular, No 56) 

T 1925 March 27 7308 G M T (new) 
w 219 0 32' 38 o v 

U 264 47 14 8 

1 14 47 11 3 

<f> 4 ° 2 7 44 4 

fi 319 231' 
log a o 69726 
Period j 1 12 years 

The magnitude is estimated as 16 The approach to 
the sun will probably cause a slight brightening, but 
the distance from the earth is increasing. The object 
will remain observable for some months 

Ephemeris for Greenwich Midnight. 
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The object is in Taurus, moving towards Aldebaran 
The elements have some resemblance to those of 
Faye's Comet, due at perihelion next September 
Identity, however, does not appear to be possible. 

Interesting Group of Morning Stars —Mr 
W. F Denning writes " On the morning of Thursday, 
January 22, the south-eastern sky before sunrise will 
display the planets Mercury, Venus, and Jupiter, and 
the crescent of the moon in near companionship. 
The picture will be a rare and interesting one, but it 
will not be easy to observe , for the planets involved 
will rise at about 6 h. 35 m , and this is only 1 h. 20 m, 
.before the sun They will be placed, therefore, very 
near the horizon, and will require a favourable atmo¬ 
sphere at low altitudes in order to be well seen. If 
the observer occupies a position commanding a good 
open view of the south-east, and if weather conditions 
are good, there should not be much difficulty in 
detecting the various objects, though twilight will be 
strong The best time to look for them will be at - 
about 7 a.m. or a little afterwards. Of the planeta. 
Venue will be the most brilliant, Jupiter being next, 
and Mercury last in the order of magnitude," 
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Research Items. 


Archeological Exploration in Florida —Mr. 
J. Walter Fewkes has been able to take advantage 
of the commercial exploitation of Weeden Island, 
Tampa Bay, to explore the shell mounds, which were 
noted nearly half a century ago as a prominent feature 
of this part of Florida, but have now to a great 
extent disappeared owing to the use of their material 
for road metal In vol 76, No 13, of the Smithsonian 
Miscellaneous Collections, Mr I^ewkes describes and 
figures remains found 111 a preliminary exploration 
on Weeden Island, which was mainly directed to the 
investigation of a mound which had been used as a 
cemetery The prehistoric aborigines appear to have 
lived principally on shell fish, but they also ate fish, 
game, and rodents, and, possibly, roots and fruits. 
The mound exhibited three layers of stratification, one 
being modern, In the upper of the two ancient strata, 
skulls and skeletons occur in numbers, and the im 
plements and a finely decorated pottery point to 
a relationship with the prehistoric inhabitants of 
Northern Florida and Southern Georgia The lowest 
stratum contains objects belonging to an ancient 
people of Florida whose origin and affinities are 
obscure, but whose pottery suggests affinity with 
the archaic pre-Taman Ciboney culture of Cuba and 
the similar early cultures of other West Indian Islands 
Whether it was autochthonous m both areas or an 
extension from one to the other is a question for 
future investigation 

Classification of Consciousness —The presi¬ 
dential address to the Section of Psychiatry, Royal 
Society of Medicine, delivered by Dr C S. Myers, has 
been printed m the Lancet of November 2q Dr 
Myers puts forward certain views and aspects, derived 
from a study of pure psychology, m the hope that they 
may prove interesting and suggestive to those working 
in the applied field of medical psychology He reviews 
some of the more fundamental problems of psychology, 
which have of recent years been less frequently con¬ 
sidered than before the War, owing to the urgency of 
more practical problems Nevertheless it is wise at 
intervals to view the more abstract problems. Dr 
Myers considers the conception of consciousness and 
discusses the difficulties involved in the usual classifica¬ 
tion into the three modes, namely, the cognitive, 
conative, and affective, and offers an alternative 
scheme. He then outlines the part played by con¬ 
sciousness ,and shows that its function is to'select 
both from alternative responses and alternative 
stimuli so as to maintain an environment—whether 
physical or mental—that shall be favourable, and to 
avoid one that is unfavourable. Fot this to be 
possible, it is necessary that relatively small variations 
m the environment should differ in the reactions 
evoked He shows how the vague complex precedes 
the differentiated simple and the part played by the 
power of projection, t e the ability of the self to 
regard its own change of states as something outside 
itself The reflex act is interpreted not as an original 
type Out of which more complex forms of activity 
have evolved, but as a decadent form of mental 
activity. Dr Myers concludes with a discussion of 
the relation of consciousness to the brain, and points 
out that the recent developments of physical science 
have rendered the difference between mind and 
matter a different problem from what it was a hundred 
years ago 

The Biogenbtic Law and the Gymnosperms.— 
The very characteristic and stimulating paper that 
Prof. E C. Jeffrey of Harvard read before Section K 
of the British Association at Toronto, and at Ed man- 
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ton, is printed in Science (vol, 60, No. 1563, December 
12, 1024), and will certainly arouse interest amongst 
European botanists, possibly provoking the retort 
courteous, from the European view-points so vigorously 
assailed To Prof Jeffrey, the higher plants provide 
excellent examples of the validity of the doctrine of 
recapitulation, their witness being free from the 
obscurities introduced by ” larval forms.” He cites 
particularly the normal leaf form to be found m 
seedling stages of xerophytic Cacti, Veronicas, etc., 
as also the typical leaves on seedlings of plants 
later armed only with phvllodes or phvlloclades, and 
the prevalence of the typical evergreen needle upon 
the seedling conifer, although later these plants may 
be deciduous, as on larch, or bear leaves confluent 
with the surface of the stem, as on the arbor vita 1 . 
Prof Jeffrey then proceeds to discuss the anatomy of 
living and fossil forms amongst Gymnosperms, and 
thus finds evidence for three ” working principles,” 
namely, (1) recapitulation , (2) the doc trine of 

retention (instanced by conservative organs, namely, 
root and reproductive axis) ; (3) the doctrine of 

reversion as a result of injury In analysing the 
anatomical and fossil data along these lines, Prof. 
Jeffrey fights over again the phyletic battle of 
Araucarian phylum versus Abietmean as competitors 
for ancient standing amongst Gymnosperms, and 
concludes once more that ” when the dust of conflict 
has settled, it will probably appear that Gmkgo and 
Pinus stand side by side as the prototypes of Mesozoic 
gymnosperms of Cordaitean derivation It will 
then be realised that Agathis and Araucaria are 
aberrant extremes, which merely simulate Cordaites 
on the basis of extremes meeting but have no near 
affinity with them ” 

The Cooling of the Earth —In the Journal of 
the Washington Academy of Sciences for December 4, 
1924, Leason H Adams, of the TJ S Geophysical 
Laboratory, presents a very welcome discussion of 
the distribution of temperature at moderate depths 
withm the earth He adopts the method initiated 
by Holmes in 1915 of utilising the age of the earth as 
a known factor in the problem This makes it 
possible to determine the relative importance of the 
heat generated by radioactive disintegration, and 
thus to calculate the internal temperatures from an 
assumed initial molten state . Cooling at first is 
controlled almost entirely by convection giving a 
thermal gradient of nearly i° C. per km. Convection 
is gradually terminated either by crystallisation* 
leading to a gradient of 2 5 0 to 5 0 per km. , or by 
increasing viscosity, leading to a gradient less easily 
calculable, but lying within the range i 6 to io° per km. 
As a probable average, 4 0 per km. is adopted for the 
final computations. These are based on the assump¬ 
tion that below the outer 100 km. the material pro¬ 
duced by crystallisation - differentiation would be 
pendotite , a diabasic zone forming above , and 
finally a granitic layer The important principle is 
then established that on account of the great age of 
the earth (1600 million years), the temperatures at 
depths greater than 100 km are unaffected by any 
reasonable variation of the initial temperatures in 
the upper 100 km. For the purpose of calculation* 
an initial surface temperature of 1200 6 C. has com¬ 
monly been adopted {eg, by Holmes and Jeffreys), 
and it has been argued that, as the surface was 
probably of granitic composition, a much lower 
initial temperature would more accurately fit the, 
conditions. However, as the present temperature* 
depend on the original temperatures at cbnaideraWe 
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depths, it is easily seen that 1200° C , far from being 
too high, is more probably too low. The author 
takes 1400° C., the melting-point of peridotite, as the 
effective initial temperature, and gives a temperature 
curve down to 300 km , which is the best representa¬ 
tion of the probable average thermal conditions under 
the continents yet available 

The Photoelectric Primary Current in 
Crystals.— -A paper by Messrs B Gudden and R 
Pohl, in the Zntsckrift ftir Physik, December 6, deals 
mainly with the positive portion of the photoelectric 
primary current which is produced by the action of 
light of long wave-lengtns, or thermal molecular 
movements, on a crystal in which light of short wave¬ 
length has caused a flow of electrons to the anode, 
leaving the positive ions in their original positions in 
the lattice. The effect has been studied m diamond, 
with light of a number of different wave-lengths pro¬ 
duced by a monochromator, and it appears that wave¬ 
lengths of 630-660 ar^ most effective in producing 
it The optical absorption of diamond extends 
farther towards the red, when the disturbances in the 
lattice are increased by the positive charges which 
remain fixed in the lattice after the negative portion 
of the photoelectric primary current has passed 
The authors formerly regarded the primary Current 
as being wholly due to this flow of electrons to the 
anode ; but they now include the positive portion of 
the current m this term With blue light, for 
example, it is shown that part of the primary current 
is due to the flow of electrons, without inertia, and 
part to a shifting, step by step, of the resulting 
positive charges towards the cathode, due to thermal 
molecular movements. These facilitate the passage 
of an electron from a neutral atom to the positive ion 
standing next to it on the side towards the anode 
It is probable that, so far as the conductivity mechan¬ 
ism is concerned, the photoelectric phenomenon can 
be dealt with in the same manner, not only in other 
crystals in the author's first group, with refractive 
indices more than two , but also in second group 
crystals, such as sodium chloride which has been 
treated with X-rays 

Magnetism of the Coils of Moving Coil Galvano¬ 
meters. —It has been known for many years that 
the magnetic properties of the materials used for the 
suspended systems of moving coil galvanometers 
have much to do with the troublesome " zero shift ” 
which often greatly increases the labour of the 
observer. The British Scientific Instrument Research 
Association (26 Russell Square, London, W C 1) has, 
therefore, done good work m publishing a careful 
investigation (price 6 j.) on this subject by Mr 
G. WiDiamson. The author find9 that zero shifts 
can be divided into two kinds * first, those due to 
temperature changes and, secondly, those following 
upon deflexions of the coil. The first cause is due to 
variations in the elastic constants of the suspended 
strips. The second cause is due to the permanent 
magnetism of the constituents of the coil The 
author makes an exhaustive study of this second 
cause He uses two methods of obtaining rough 
comparative estimates of the permanent magnetic 
properties of similar specimens. 3 n the first method, 
he magnetises the specimen by a known strong field 
then measures the couple exerted on it by a 
weaker field perpendicular to the direction of mag¬ 
netisation in the second method, he measures the' 
*ero shift of the specimen following on a deflexion m 
a kmtfwn constant field. He finds that all the 
tfcftterUtls forming the galvanometer coil—silver wire, 
'Wdddan former, silk insulation, the mirror itself— 
aho^isd permanent magnetism. Of the resultant 
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effect, 18 per cent was due to the wooden former, 
33 per cent to the silk insulation, and the remaining 
40 per cent was due to the silver wire, mirror, binding 
wires, etc Some of the effects due to the sil\ er wire 
could be minimised by heating it in concent) ated 
hydrochloric acid, and the ferro-magnetic effects due 
to the wooden formers could be diminished by ex¬ 
posing them to hydrochloric acid gas, The silk 
insulation was much the most difficult to deal with. 
It was found that the ratio of zero shift to sensitivity 
diminishes as the magnetic field (1 e the sensitivity) 
increases 

Beeswax. —The production, properties and uses 
of beeswax are described m the Chemical / rode 
Journal for December 12, 1024 Beeswax is formed 
\oluntdrily by the bees loading their stomachs with 
honey and then resting m clusters perfectly still for 
twenty-four hours Owing to the introduction of 
artificial honeycombs in bee culture, European 
countries have failed to cope with the modern demand, 
and large quantities of wax are imported from Africa, 
the West Indies, and Portugal The imported 
nlaterral is mostly produced by wild bees and is 
inferior to the product obtained from the home- 
cultivated bee. The wax is often bleached by 
exposure to the sun or ozone (extensively used at 
Leningrad) or by other oxidising agents The 
principal constituents are myricvl palrmtate and 
cerotic acid ; smaller quantities of myricyl and ceryl 
alcohols, psyllostearyl alcohol, mehssic acid, many 
hydrocarbons (e.g. heptacosane hentreacontane) and 
unsaturated acids are also present The physical 
properties are described in detail, a table of constants 
being given 

Synthetic Sweetening Compounds —The chem¬ 
istry of synthetic sweetening compounds is reviewed 
by G M Dyson in the Chemical Age for December 6, 
1024 The recent researches of Cohn and Holleman 
are described The introduction of halogen and 
other groups into saccharin has the following general 
effects The sweetness increases with decreasing 
molecular weight of the entering halogen group, 
though nearly all halogen derivatives have a bitter 
after-taste. 6-Chlorosacchann is more than half 
as sweet as saccharin itself, and is sweeter than 
the 4- and 5-chloro-denvativcs Whereas 4-annno- 
saccharin is sweeter than saccharin, 4-mtrosacchann 
is bitter. The introduction of alkvl groups has little 
or no effect, though the after-taste us modified 
Multiplication of sweetening groups is not always 
associated with an increase of sweet taste Sternberg 
has pointed out that for an aliphatic compound to be 
sweet, the alkyl groups must not outnumber the 
hydroxyl groups by more than one , further, the 
sweetness of an aliphatic compound increases with 
the number of hydroxyl groups present Oertly and 
Lyers have proposed a theory of taste akm to the 
colour and constitution theory, but the rules are 
more often broken than followed Mr Dyson de¬ 
scribes m some detail the preparation of saccharin, 
and mention is made of u dulcin " and " methyl’ 
dulcin," which are p-phenetyl urea and p-amsyl urea 
respectively 

Conductivities of Ei ectrolytes —Researches 
on measuring the conductivities of electrolytes by the 
induced magnetic field method of Guthne and Boys 
have recently been earned out by O Scarpa {Gazzetta 
Chimica Italian a , November 1924). Adopting this 
method the author investigates the electncal resist¬ 
ance of, and the influence of a magnetic field on, an 
electrolyte in motion. The action of a magnetic 
field on a jet of an electrolyte carrying a current is 
also described. 
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The Physical and Optical Societies’ Exhibition of Apparatus. 


'T'HE fifteenth annual exhibition of apparatus held 
* by the Physical and Optical Societies at the 
Imperial College of Science and Technology, South 
Kensington, brought to light a larger number than 
Usual of novel and improved instruments The 
Standard of workmanship and finish was everywhere 
high, and it was a pleasure to note that the products 
Of British firms, to which the exhibition was primarily 
devoted, compare very favourably in these respects 
as well as m ingenuity and soundness of design with 
imported goods of a similar character There was a 
preponderance of instruments for industrial purposes 
and for advanced research • a certain number of 
firms also showed apparatus suitable for educational 
laboratories, but a greater proportion of apparatus of 
this type would be welcome at such an exhibition. 
Special interest also attaches to disassembled instru¬ 
ments ' a bras9 box with knobs is impressive rather 
than instructive 

In briefly discussing some of the exhibits it is 
impossible to do justice to most of the stands, which 
could not be adequately studied m an exhibition 
lasting only two days It will be necessary to make 
an arbitrary selection of apparatus which appeared to 
be specially interesting on account of its novelty, and 
to pass over without mention a majority of items the 
intrinsic importance of which is at least as great 

The most sensational feature of the exhibition was 
Mr C F Elwell's discourse on " Talking Motion 
Pictures/' illustrated by demonstration films. It 
must suffice here to remark that no one who saw and 
heard the demonstration can doubt that the essential 
problem has been solved, and that for better or 
worse the talking picture is ripe for commercial 
exploitation In addition to other items making for 
brighter physics, visitors had the piquant experience 
of being addressed by a very realistic President 
Coohdge on the American citizen’s burden of taxa¬ 
tion ! An equally interesting discourse and demon¬ 
stration was given each day by Mr F Twyman, who 
dealt with the Michelson interferometer. In the 
hands of Mr Twyman and his assistant, this inter¬ 
ferometer became a delicate means for studying 
temperature distribution m a transparent body : the 
instrument Was so adjusted as to project on the 
screen a held of substantially uniform colour derived 
from a source of white light, and on the introduction 
of the demonstrator's finger into one of the interfering 
light-beams, lines of colour appeared round the 
shadow of the finger, these lines representing approxi¬ 
mately isothermal contours Perhaps the most strik¬ 
ing of the experiments shown was the " soaking in " 
of the isothermal lines into a plate of glass when a 
match had been momentanly applied to the latter, 
and it was also made possible to * see " petrol vapour 
poured from a bottle and the lines of strain in glass 
under stress—the latter application giving effects 
similar to those which have been obtained by Prof. 
E G. Coker with polarised light 

The Cambridge Instrument Company is one of the 
firms which enters into the spirit of the exhibition 
and seeks to enhance its interest by the variety of its 
exhibits and by admirable descriptions given in the 
programme The principal mihey of the firm, the 
measurement of temperature, was represented by 
some dial thermometers of the vapour-pressure type, 
but thev were somewhat overshadowed by more 
intriguing" stde-lmes " The dial thermometer appears 
to be displacing the glass thermometer from industry, 
for Negretti and Zambra also made a feature of 
thermometers in which a mercury bulb communicates 
with a dial-control through steel-lined tubing. An 
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interesting improvement m calorimetry is the use of 
stainless steel in a bomb calorimeter (Griffin). For, 
taking the temperature of buried cables, Siemens 
measures the resistance of a nickel pilot wire fitted to 
the latter, 

Items of interest to meteorologists included an 
Assmann psychrometer ventilated by an electrically 
driven centrifugal fan, shown by Negretti and Zambrfu 
It is to be hoped that this or a similar firm will succeed 
in solving the hitherto unsolved problem of con¬ 
structing a self-acting hygrometer with permanent 
zero * apart from this latter consideration the firm's 
recording hair hygrometers appear to be fool-proof. 
A simple and ingenious recording barometer'of great 
sensibility (Hughes^ is that designed by S. G Starling; 
the mercury bulb is connected to the vertical column 
of the barometer by a horizontaJ tube of substantial 
length, the whole being mounted on a pivoted board 
hanging in a vertical plane. Movement of the 
mercury causes the board to tilt, while a pen earned 
by the board traces a record on a chronometnc drum 
Short and Mason, by a special design of the link- 
work controlling the pen of a barograph, are able 
to provide the latter with an exceptionally open 
scale A novel kind of cloud photograph is taken 
with the Robin Hill lens (Beck), which has an angle 
of 180 0 , so that a photograph of the whole sky can 
be taken on a stngle plate, Such a photograph is 
of value m spite of its distortion, but if necessary 
a selected section of it can be straightened out by 
copying with the lens reversed. 

Two interesting oscillographs were those shown re¬ 
spectively by Tinsley and Co. and by the Cambridge 
Instrument Co The former is of the inertia-less 
cathode-ray type and employs a hot cathode, high 
sensibility with low voltage being thus secured. The 
cathode stream is focussed into a pencil by surround¬ 
ing the filament with a positively charged sheath. 
The Cambridge instrument, on the' other hand, is an 
improvement on the Duddell oscillograph and enables 
simultaneous records to be obtained from three 
separate vibrators which are replaceable and may be 
electrostatic or electromagnetic in any combination. 
Intense illumination is secured by applying a moment¬ 
ary excess voltage to the 4-volt metal filament 
lamp during and immediately before exposure of 
the travelling photographic film. . The Campbell 
frequency meter, which aroused much interest when 
it was recently described before the Physical Society, 
was also shown by this firm. It depends on a bndge 
system employing mutual inductances, covers a 
range of from 200 to 4000 cycles, and attains an 
accuracy of about i/ro per cent Other meters worth 
noting were a series for various quantities (ammeters, 
voltmeters, etc ) but uniform exterior by the Weston 
Electrical Instrument Co These are of convenient 


square form but comparable in price with those of 
less portable design. A very interesting detail of 
design has been introduced into the Cirscale moving- 
iron instruments (Record Electrical Co.) in ordeT to 
secure a pointer movement of 300°. These instru¬ 
ments are of the type m which a pair of soft iron 
strips inside a solenoid are magnetised by the flame 
field, so that the repulsion between them measures 
the energising current. In the present instance, two 
pairs of such strips are used : one member of the 
first pair is fixed, while the " fixed " member of the 
second pair is carried round by the moving member; 
of the first pair, the two latter members being rigidly 
joined together but spaced apart along the axis hsf> 
the solenoid. The Raywartfc/s Voltmeter (EHiotfi 
Bros.) for testing accumulators is provided (Vrillrif 
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differential winding and a cadmium electrode so 
arranged that, in addition to ordinary testing, com¬ 
parison of the potential of each plate with that of 
the cadmium electrode can be earned out, and further, 
the unexpended charge remaining in the cell can be 
measured. The Darimont electric batteries have the 
interesting feature that the exciting and depolarising 
solutions are separated by a semi-permeable membrane 
created by the reaction which takes place between 
the solutions themselves 

For testing overhead A C. mains, Crompton and Co. 
provide a hinged-core transformer. The nng-shaped 
core is passed over the main and closed so as to 
surround the latter, which then forms the primary 
of the transformer, while the winding on the core 
forms a secondary and enables the current in the 
main to be tested Impedance apparatus included 
the Duwatcon condenser for wireless (l)ubiher Con¬ 
denser Co ), so designed that its range for senes 
connexion slightly overlaps its range for parallel 
connexion, thus obviating the gap in tuning range 
which ordinarily occurs when the connexion is 
changed, and three interesting variometers. Of 
these the Mansbndge is flat in shape and comprises 
D-shaped coils: used alone it will cover all the 
B.BC w T ave-lengths, and in conjunction with a 
fixed condenser of o 002 m/ will cover wave-lengths 
up to 1800 metres A similar range is attained in 
a variometer by the Marcomphone Co by means of 
a senes-parallel switch In the “ wound on air " 
variometers of the Igranic Electric Co the windings 
are sphencal and entirely self-supported 

Amongst wireless apparatus, the Multivibrator 
wavemeter designed by V W Dye (Sullivan) attracted 
much attention. In this arrangement a specially 
constant tumng-fork, maintained in vibration by a 
thermionic valve, controls by accordance a multi¬ 
vibrator comprising two valves so cross-coupled as to 
generate osculations rich in harmonics at approxi¬ 
mately the same fundamental frequency as the fork 
By selective amplification, harmonics up to the 120th 
can be picked out and heterodyned with the oscilla¬ 
tion the frequency of which is to be measured, and 
by using two such arrangements in senes a harmonic 
of frequency 1 2 x io # can be utilised A complete 
“ public address system " for amplifying speech or 
gramophone reproductions was shown in action by 
Marconi's W. T Co , high-power water-cooled valves 
as used for broadcast transmission by the M O. Valve 
Co., and the newest types of dull-emitter and other 
valves by the latter, the Mullard Kadio Valve Co f 
and Cossor. A fool-proof emergency wireless trans¬ 
mitter for ships’ lifeboats was shown by Evershed and 
Vignoles. 


As regards line telegraphy, it was gratifying to 
notice a column printer of British manufacture 
(Creed and Co.). Morse line currents are converted 
to printed matter arranged in columns like that given 
by an ordinary typewriter, as in the American instru¬ 
ments which have hitherto held the field. The 
direct-working sounder of the India Rubber, etc 
Works Co. introduces the long overdue reform of 
replacing the pony sounder by a far more efficient 
device employing a diaphragm. 

A radium clock has been devised by Mr. Harrison 
Glow the radium for which may be that contained in 
an ordinary applicator or other container which can 
be removed from the clock when desired : in fact, the 
period of the clock may be used as a measure of the 
quantity of radium in any vessel to which it is 
Connected. An interesting high-voltage high-resist- 
ftnee battery useful in radio-active and ionisation 
fc^k the disc battery designed bv Major C f E. S. 
PnUhps J (Cambridge Instrument Co.). It consists of 
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adjacent paper discs coated with metal foil, is very 
portable, and is not damaged by short-circuiting. 
The horrors of the dentist's chair may be shortened 
by the use of radiography in the apparatus provided 
by Watson and Sons all external high tension leads 
are eliminated for the benefit of dentists untrained m 
such matters, and for the peace of mind of their 
patients A Potter Bucky diaphragm is also piovided 
for cutting out secondary radiation from the patient’s 
body, which otherwise impairs the definition of the 
radiograph it consists ot a grid of lead plates so 
arranged as to absorb radiation which deviates from 
the direct line, and it is kept m motion during 
exposure so that its shadow docs not appear on the 
film 


A soft-ray tube for crystal work, designed by 
Shearer, was slunvn by Hilger connected with a 
highly efficient evacuating arrangement. This com- 

E nsed a Hyvac backing pump (on the Gaede model 
ut with optically perfect contact suifaces) m com¬ 
bination with a Vitreosil mercury condensation pump 
(Edwards and Co ) with a fused silica casing, the 
over-all speed being about 200 c.c per second and the 
ultimate vacuum about o 000002 mm An even 
faster pump is the Kaye-Backhurst, ^huh is all of 
metal and employs an annular jet of vapour from 
boiling mercury to entrap molecules diffusing fiom 
the evacuated space The speed amounts to some 
thousands of cubic centimetres per second 

Messrs Hilger also showed how to use a Lummer- 
Gchrcke plate in combmalion with a spectroscope to 
demonstrate the Zeeman effect, obtaining very clear 
definition. Other optical items were a Nicol prism cf 
M-ni aperture (Bellingham and Stanlev) , a scaleo- 
meter (Ottway and Co) comprising a pocket micro¬ 
scope with a scale m the focal plane oi the eyepiece 
and an oblioue glass plate for illuminating the object, 
and a rod illuminator (Baker) for microscopes The 
latter very curious and effective device consists of a 
thick glass rod bent to any convenient shape and 
capable of carrying light by total internal reflection 
from a light source to a microscope in fact it forms 
a kind of hose for conveying light A selenium photo¬ 
meter (Watson and Sons), recently described by Dr 
Toy, has been specially designed for measuring the 
density of photographic negatives Two beams of 
light from the same source reach a selenium cell by 
different paths, and a screen can be turned so as to 
cut out one beam and let in the other at the same 
rate, The negative is interposed in the path of One 
beam anti an adjustable wedge in that of the other, 
so that when the opacities of these obstructions are 
equal, no change in the illumination of the selenium 
cell is produced by turning the screen 

Teachers will be interested to find that kmemato- 
graph projectors for private use are coming within 
the reach of small pockets A Path<§ projector 
(Baker) can now be obtained at a comparatively 
moderate pnee, while a more expensive outfit (Kodak) 
enables the user to take his own films as well as to 


project them, the films being reversed to positive 
without the use of a negative. A Leitz photomicro¬ 
graph (Ogiivy and Co) has been so arranged that all 
the operations necessary in photographing micro¬ 
scopic objects on a whole plate can be performed 
from a single position of the observer, and the 
apparatus is suspended on springs while the exposure 
is actually being made While discussing optical 
apparatus it is worth while to note that pomtohte 
lamps can now be obtained for use on A.C. mains, 

A very simple planimeter shown by Harling con¬ 
sists of a single rigid piece of metal carrying a tracing 
point at one end and a hatchet-shaped projection, 
the plane of which passes through the point, at the 
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other. The point is passed round a closed curve in 
.the ordinary wa^r, and the distance between the 
positions of the hatchet edge before and after this 
operation is a measure of the area encompassed It 
Is claimed that this simple device can give an accuracy 
of 2 per cent. 

Surveying instruments included a tacheometer 
(Cooke, Trough ton and Simms) in which the hori¬ 
zontal distance of a surveyor's vertical scale is given 
directly, allowance f or the slope being made by an 
automatic cam-operated adjustment of the distance 
between the stadie lines m the focal plane of the eye- 

f iece with which the image of the scale is compared 
>f Hutchinson's goniometer (Swift and Son) was 
also worth noting on account of its versatility it 
serves as an ordinary goniometer, an axial angle 
apparatus, a Kolrausch total refiectometer, and a 
prism refractometer. An ingenious balance (Oertling 
and Co.) called the ** Chainomatic " dispenses with 
a 11 weights and riders below o-i gm. by employing 
a chain attached at one end to an arm of the balance 
and at the other to a pillar which can be raised and 
lowered to a measured extent without opening the 
case The position of the pillar indicates how much 
of the weight of the chain is being borne by the 
balance arm In the tank gauge made by Negretti 
and Zambra for indicating liquid levels, air is pumped 
into a tube extending down into the liquid until it 
escapes from the bottom the tube is then put into 
communication with a pressure gauge which registers 
the head of liquid in the tank Another instrument 
of mechanical interest is the recording accelerometer 
of the Cambridge Instrument Co, in which an 
eccentric mass, the movements of which are made 
deadbeat by Foucault-current damping, records 
accelerations by the " stylus-on-cellufoid ” method 
developed by this firm 

A fuller account of many of the exhibits will be 
found in the December issue of the Journal of Scientific 
Instruments published by the Institute of Physics. 
The issue is entirely devoted to the South Kensington 
exhibition 

The following firms participated in the exhibition : 
C. Baker (optical instruments), R and | Beck, Ltd 
(optical instruments), Bellingham and Stanley, Ltd. 
(optical instruments), W Butcher and Sons, Ltd 
(the optiseopfe projection apparatus and the auto- 
pnnt photographic enlarger), the Cambiiclge Instru¬ 
ment Co , Ltd. (thermometnc and various precision 
instruments), the Cambridge University Press, Carbic, 
Ltd. (the Otis King's calculator), the Chromoscope 
Co , Ltd (the mutochrome, for varying the colours 
m patterns and designs), Cooke, Troughton and 
Simms, Ltd. (surveying instruments), A C Cossor, 
Ltd. (thermionic valves), Creed and Co , Ltd. (print¬ 


ing telegraphs), Crompton and Co,, Ltd. (electric 
laboratory apparatus), George Culver, Ltd, (opticians' 
goods), J, H. Dallmeyer, Ltd. (cameras and lenses), 
the Damard Lacquer Co., Ltd, ('' Formite Jl bakelite 
synthetic resin products for insulation, etc., the hard¬ 
ness of which is suggested by a humorist to have 
given rise to the company's name), Danraont Electric 
Batteries, Ltd , F. Davidson and Co. (optical instru¬ 
ments), the Dubiher Condenser Co. (1921), Ltd. 
(impedances), Edison Swan Electric Co., Ltd (pointo- 
hte lamps), W, Edwards and Co,, Ltd. (vacuum 
pumps), Elliott Bros (London), Ltd (electrical 
testing apparatus), Everett, Edgecumbe and Co., 
Ltd (electric testing apparatus), Evershed and 
Vignoles, Ltd. (electric tests, wireless, traction 
recorder for electric trams), Foster Instrument Co. 
(pyrometers), E. B. Fry, Ltd, (time measuring and 
lantern slides), A. Gallenkamp and Co , Ltd. (electric 
furnaces, etc ), Gambrell Bros , Ltd (electric testing), 
F. Harrison Glew (radio-active apparatus and cobalt 
steel magnets), John J Griffin and Sons, Ltd. (potentio¬ 
meters, etc ), W H. Harling (drawing instruments), 
Adam Hilger, Ltd. (optical and spectrographic instru¬ 
ments), Henry Hughes and Son, Lta. (compasses, 
range-finder, etc ), Igranic Electric Co , Ltd (wireless 
parts), the India Rubber, Gutta Percha and Tele¬ 
graph Works Co., Ltd. (telegraph apparatus), Geo. 
Kent, Ltd (air, gas and steam meters), Kodak, Ltd. 
(cameras, etc ), H K, Lewis and Co , Ltd. (scientific 
publications), Macmillan and Co , Ltd (scientific 
publications), Marconi's Wireless Telegraph Co , Ltd., 
the M O Valve Co., Ltd (wireless valves), the 
Mullard Radio Valve Co., Ltd (Hoiweek molecular 
pump and valves), Nalcler Bros and Thompson, Ltd, 
(electric testing instruments, etc ), Negretti and Zambra 
(meteorological instruments), Newton and Co (optical 
projectors), L. Oertling* Ltd (balances and the 
Eotvos torsion balance), Ogilvy and Co (microscopes 
and accessories), W. Ottway and Co., Ltd (surveying 
instruments, etc ), Record Electrical Co , Ltd (switch¬ 
board apparatus), Ross, Ltd. (optical and photo¬ 
graphic instruments), Short and Mason, Ltd. (meteoro¬ 
logical instruments), Siemens Bros and Co., Ltd. 
(electric thermometry), H W. Sullivan, Ltd. (high 
frequency, cable and other electric testing apparatus), 
T. Swift and Son, Ltd. (industrial microscopes, etc j, 
H. Tinsley and Co (electric testing, etc., apparatus), 
Watson and Sons (Electro-Medical), Ltd ^X-ray 
apparatus)* W, Watson and Sons, Ltd (opticafinstru- 
ments), Weston Electrical Instrument Co, Ltd. 
(electric testing apparatus), Wireless Press, Ltd., 
The Wireless World and Radio Review, Wray (Optical, 
Works), Ltd. (cameras, lenses* and the nephclometer 
for measuring opalescence), Zenith Manufacturing Co. 
(resistances, etc.). 


Annual Meeting of the Science Masters 1 Association. 


'T^HE twenty-fifth annual meeting of the Science 
* Masters’ Association was held on January 5* 6, 
and 7 at the University of Leeds, at the kind invita¬ 
tion ol the University authorities Members were 
housed at the University Hostels, an act of hospitality 
which was very much appreciated The fact that the 
meeting was held at Leeds gave those members 
residing m Scotland and the North of England an 
excellent opportunity of attending, and the number 
present was very large The meeting began with a 
dinner in the Refectory, at which the Association was 
entertained by the University Afterwards there was 
a reception in the Great Hal'l by the Vice-Chancellor* 
Dr J. B Baillie, and the President of the Association, 
Sir Berkeley Moynihan, Bart, professor of clinical 
surgery in the University. 
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After a delightful speech of welcome by the Vice- 
Chancellor, which was suitably acknowledged by the 
chairman of the Association, Mr E. A Gardiner 
(Louth Grammar School), Sir Berkeley Moynihan , 
delivered his presidential address The subject he 
chose was the debt which science owes to medicine, 
and was introduced by an historical survey of the 
progress of medicine from the earliest days to the 
present time. Claiming that Hippocrates and Galen , 
were the inventors of the induotive and deductive 
methods respectively in science, tile president passed 
in rapid review the events of succeeding centuries i 
and astonished his audience by showing how many' 
eminent men of science had been physicians or' « 
surgeons. Although* for several centuries, the growth ’ 
of medicine scarcely kept pace with that of theAowasV, * 

* 1 ’d f * ^ wtt'''. 1 
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of her Intellectual children, the establishment of 
pathological anatomy at the hands of John Hunter 
and others, and* in more recent times, the great work 
pf Lister, finally resulted in the reunion of the two 
methods of scientific inquiry—observation and ex¬ 
periment—so long divorced in medicine 

After referring to the great difficulty in medicine of 
obtaining an accurate anamnesis, the president 
expressed his views on the nature of the help which 
might be expected from researches carried out m the 
laboratory .He pointed out that discovery of the 
cause of a disease, though often extremely valuable, 
does not necessarily mean that we can immediately 
effect a cure, or even that we should be able to devise 
a more efficacious method of treatment Treatment 
of tuberculosis, for example, has been very little 
changed by the discovery and isolation of the tubercle 
bacillus In the same way, even if science solves the 
problem of the cause of cancer, it does not follow 
that that fell disease will at once become curable* So 
far as cancer is concerned, indeed, Sir Berkeley said 
that we should never forget that we already know how 
to cure it in almost all parts of the body in which it 
commonly occurs Nothing in clinical practice is 
more certain than this—that cancer in the first 
instance is a local disease, and that, with few ex¬ 
ceptions, an early operation for any cancerous growth 
is attended by only the slightest risk, if indeed by 
any, and may confidently be expected to confer a 
permanent immunity from a return of the disease 

The chairman then called upon Prof. A Simthells, 
past president of the Association, to move the vote of 
thanks. Prof Simthells referred feelingly to the 
warm friendship which had existed for so long between 
the president and himself, and expressed the thanks of 
the Association in very happily chosen words The 
vote was seconded bv Prof H K Armstrong, who has 
been a staunch friend of the Association, no less than 
its tireless mentor, since its inception a quarter of a 
Century ago. The audience showed its appreciation 
of Sir Berkeley's address by carrying the vote with 
enthusiasm, 

Tuesday morning was devoted to the business 
meeting, and to lectures given to the Association by 
Profs. J, H, Priestley, R Whiddmgton, and R W. 
Whytlaw-Gray, During the afternoon and evening, 
demonstrations were given m the laboratories by 
members of the University staff, and tours were made 
through the Departments of Textile Industries, 


Leather Industries, Colour Chemistry, and Engineering. 
Members of the Association expressed great pleasure 
at the laboratory demonstrations, where they obtained 
many new ideas for their own courses at school. 
Special mention must be accorded to the delightfully 
simple apparatus devised for showing the Brownian 
movement in tobacco smoke, which attracted a great 
deal of attention and requires nothing more elaborate 
than two good microscope objectives and a suitable 
source of light 

On Wednesday there was a fruitful discussion on the 
connexion between science teaching in schools and 
universities, in which both sides were well represented 
The discussion was opened by Prof Smithells, who 
was followed by Dr Terry Thomas (Head Master of 
Leeds Grammar School), Mr F S Young, Mr 
Willings, Mr V B Stead (HM 1 ), Prof W. P Milne 
(University of Leeds), and others In the afternoon, 
excursions were made to the Leeds Forge, the York¬ 
shire Copper Works, the Yorkshire Iron and Coal Co , 
Ltd., the West Ardsley Collieries, Messrs Ackroyd 
and Best (glass-blowing), the Prospect Mills (spinning, 
weaving, dyeing, and finishing), and Messrs J 
Nicholson and Sons, Ltd (sulphuric acid works) 
The educational importance of these visits, which 
enabled members to realise more closely the relation¬ 
ship between science and industry, can scarcely be 
exaggerated, and thanks were expressed to the various 
firms for their kindness in receiving the Association. 

During the whole of the meeting there were excellent 
exhibitions of books, chemicals, and scientific apparatus 
by the leading firms, among which the exhibit by the 
local house of Reynolds and Branson mav be specially 
noted There was also a stall devoted to books 
written by members of the Association, which tcsiined 
to their literary activity A noteworthy feature was 
a list of books suitable for school science libraries, 
which should prove of great value to those engaged in 
teaching science in schools 

It was announced that the Bishop of Birmingham 
had been asked, and iiad agreed, to act as president 
for the coming year 

The meeting w T as one of the most successful in the 
history of the Association, and w r ann thanks were 
conveyed to the Vice-Chancellor and all other members 
of the University who had done so much to make 
the visit a memorable one Congratulations were 
also offered to the University on its recent jubilee 
celebrations. 


Automatic Telephony and Teletyping, 1 


| T may be doubted whether the present generation 
x works harder than the last, but, at any rate, it 
works at a much higher speed, and all kinds of devices 
are used to accelerate its rate of working. Whether 
this movement is altogether for the ultimate benefit 
of the human race is a moot question, but that it 
exists every one knows who has had experience of 
modern business methods. The incentive is the 
increase of profits that comes from doing an increased 
volume of work in a given time, by the aid of 
machinery. Speed and haste have very different 
meanings, and if the quality of the work does not 
suffer by the higher rate at which it is done, then the 
increase is beneficial, especially when it increases the 
time of the worker for exercise and recreation. 

Amongst the devices for speeding up business, 
automatic telephony and printing telegraphy, or 
teletyping, will play a prominent part m the future. 

* 8 ? er ^ a P 9 not generally known that the work of 
converting the manually operated telephone system 
p* London into an automatic switching system has 

A0<fim« to the Junior Jnsfitutioo of Eaglnew*, 
Alexander Russell on Wednesday, January 7 . 
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already been started 1 he task is a stupendous one, 
and it will take fifteen years to complete 

The accuracy of the service given in any telephone 
exchange, whether manual or automatic, depends 
largely on the ability of subscribers to use the telephone 
properly The delays that occur at present are often 
due to a lack of clearness m articulating both the 
name of the exchange and the number, and to the 
congestion of traffic during the “ busy hour " In 
an automatic, or, as the Americans more properly call 
it, a machine switching exchange, these difficulties 
do not arise, and if we make the probable assumption 
that a well-looked-after machine is more accurate 
than a human being, it seems certain that the machine 
switching system will give a better service than the 
manually operated system we have at present. 

During the progress of conversion a called sub¬ 
scriber will often be connected with a manually 
operated exchange. The calling subscriber operate 
his instrument in the usual way, and the call passes 
to an operator at the manual exchange. Fitted to 
the panel hi front of this operator is a group of forty 
lamps divided into four sections of ten lanfps each. 
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it is possible that there may be such k demand fef 
hundreds of thousands of them as would make them. 


and each section is numbered from r to io. When 
the number dialled by the calling subscriber is 
received by this apparatus, four lamps glow, one in each 
section, and the operator sees at a glance the number 
of the subscriber required The calling subscriber 
' does not speak, and the connexion is made with the 
same ease as if it were all automatic 

When two subscribers attempt to call another at 
' the same time, one gets through and the other hears 
the engaged signal But when a call is made through 
a manual exchange, and the operator finds the required 
line is engaged, the call is stored until the line is clear 

One great advantage of the machine switching 
svstern is that the service will be as good in the night 
time as during the day. Except for, possibly, one 
or two short periods at the rush hours, the highest 
grade of service will be given Errors due to faulty 
articulation will be a thing of the past It has to be 
remembered that the system adopted by the British 
Post Office is one that is capable of being continually 
ijnprovcd Although the mechanisms remain the 
same, the rapid expansion of the system may lead 
to changes in the methods of operation in the 
immediate future. 

These great auto-exchanges, with thousands of 
movable contacts in continual operation, appear 
uncanny to the non-techmcal person, but telephone 
engineers regard them in the same way as we would 
look on a large indicator for electric bells Seeing 
that there are now more than twenty million telephone 
exchange stations m the world, it is instructive to 
remember that the first was built less than fifty years 
ago We can he quite certain that the next fifty 
years will show an equally marvellous progress 

Wonderful though automatic telephony is, elec¬ 
tricians believe that in a few years' time it will have 
an equally wonderful rival in the new printing 
telegraphy The " ticker ” is well known in large 
business offices where the latest quotations are printed 
in a continuous stream on a strip of paper The 
latest information is thus always available and can 
be acted on immediately. In the United States both 
the Western Union and the Bell Telephone Companies 
will shortly offer telegraph typewriter service to business 
men, and it seems highly probable that this will be a 
commercial success It will lead to teletype telegraphy, 
m which automatic switching exchanges not unlike 
those used in automatic telephony are employed. 

It is perfectly feasible with tlus system for an 
ordinary girl typist Jo send messages up to 5000 miles 
at a speed of at least 30 words a minute, The British 
Post Office has already teletypes in use on several 
long lines As the method extends, machine switch¬ 
ing stations will become a necessity and are certain 
to be employed It looks as if, in a few years’ time, 
every wealthy person will have a " ticker ” line for 
news superposed on his telephone line, his radio set 
being reserved mainly for entertainment purposes. 

At first sight it might be thought that an air mail 
service would be a great rival to teletype telegraphy, 
but this is not the case The actual time of a letter 
by air mad to Pans is about four hours. It takes 
about 40 minutes to get from Charing Cross to Croydon 
Aerodrome. From Croydon to the Pans Aerodrome 
takes about 2 J hours , and from the aerodrome in 
Pans to the city another 30 minutes Finally, we 
have to allow at least 20 minutes for posting and 
delivery. It would generally, therefore, take more 
than four hours By the new telegraphy a long 
printed telegram could be received m 10 minutes. 
For distances greater than 50 miles the new printing 
telegraphy would prpbably be better than telephony. 

A senous drawback to the use at present of tele- 
typing is the cost of a cheap printer and of a trust¬ 
worthy typewriter keyboard, but in a few years’ time, 
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very considerably cheaper; they might then cost 
little more than an ordinary good quality typewriter. 
There would be a local rate for payment and, doubtless, 
also a time and distance rate. 


University and Educational Intelligence. 

London. — A number of free public lectures have 
been arranged for the coming term. Among them 
are the following, the number of lectures in the case 
of a course being indicated in brackets, and the lecture 
hour being 5 30 unless otherwise stated :— 

At University College .—Series of eight lectures 
beginning on January 27 : Pro! G. Elliot Smith, on 
the evolution of man ; Mr. W. J. Perry, on the 
beginnings of civilisation, and on the spread of 
culture ; Dr C F Sonntag, on man’s place in Nature 
(2) ; Prof. J. E. G. de Montmorency, on the signifi¬ 
cance of the humanism of the negro races ; Mr. 
Reginald A. Smith, on the Old Stone Age, and Mr. 

C D, Forde, on the megalithic monuments of 
Brittany; Dr A. S Parkes, on the physiology of 
reproduction (6), beginning January 22 at 5 r.M , 
Prof. A. V. Hill, on the physiology of muscle and 
nerve (12), beginning January 23, at 11 am.; Prof. 

T B. Wood, on the nutrition of the young animal (3), 
beginning March 4 ; Prof. A C. Seward, on a botanical 
topic (3), commencing March 17 , Prof H Wester- 

? ;aard, University of Copenhagen, on vital statistics 
2), commencing March 9; Mr. A. Gomme, on 
technical and scientific libraries, on February 18 
(one of a senes of five lectures on the use of libraries) j 
At King’s College —Dr. J. A. Hewitt, on carbo¬ 
hydrate metabolism (8), beginning January 19 at 
5 p.m ; Prof. E V. Appleton, on the r 61 e of the 
atmosphere in wireless telegraphy, on January 19; 
Mr C J. Gadd, on the excavations at Ur, on January 
26 ; Mr. S. Smith, on the nature and influence of 
Babylonian literature, on February 9 , senes of three 
lectures on Chinese civilisation: Lieut.-Commdr. 

A S. Elwell Sutton, general views (February 3) ; 
Prof W. E. Soothill, China's contribution to Western 
civilisation (February 12] ; Dr. I, P. Bruce, education 
in China (February 19) ; Prof. A. E. Tolliffe, on 
English mathematics before Newton, on February 16 ; 
Prof. E Prestage, on Vasco Da Gama and the dis¬ 
covery of the sea-route to India, on February 13 ; , 
Prof E. W. Scripture, experimental investigations 
of German poetry, on February 26. 

At the Royal School of Mines, S. Kensington .— 
Prof. L Denofcl, University of Lidge, on tubbing deep 
shafts and subsidence (4), beginning February 23; 
Prof. C. A. Edwards, on chemical combination in 
metallic alloys and its nature (4), beginning March 3, 
St. Bartholomew's Hospital Medical College .—Prof., v 
C. Lovatt Evans, on the physiology of plain muscle 
(4), which began on January 14. 


Applications arc invited for the professorship of 
botany in the West of Scotland Agricultural College, 

6 Blythswood Square, Glasgow, in Succession to the 
late Prof. A. N. McAlpine. The latest date for the 
receipt of applications is February 13. ' ; 

Adult education has been provided for in the United 
States on a rapidly increasing scale since the War. This ; 
is due to several causes, one being anxiety on the part " 
Of the State universities to give through their ■ 
tension divisions conspicuous evidence of their use*. / 
fulness, another the emergence of an insistent demand 
M that those who live in America must undersiaidft 1 
America/ 4 In Bulletins, 1023, Nos. 30 and 31, orttwf 
United States Bureau of Education, detailed aecotmfi ■ 
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'riarianres recently taken for the Xtneri- 
csh&ttah Of adult immigrants, especially in Cali¬ 
fornia. It had become apparent that the very 
efficiency of the education given to their children in 
.the common schools was undermining the control of 
the hnmigrant parents and disrupting their family 
life. ** Under the roof of every immigrant home is 
going on a death struggle between two worlds, two 
cultures, two Civilizations,—in the same family circle 
different tongues are spoken, different newspapers 
and books are read, different manners and customs 
Observed, ... a delicate network of precious tradi¬ 
tions is (so it seems to the immigrant) being ruthlessly 
torn asunder, a whole world of ideals is crashing to 
ruin, and amid this desolation the father and mother 
picture themselves wandering about lonely m vain 
search of their lost children ” To meet this situation, 
the State of California has provided for the employ¬ 
ment of “ home teachers " to work in the homes of 
the pupils of the common schools, giving instruction 
in Sanitation, the English language, home economics, 
and the fundamental principles of the American 
system of government and the rights and duties of 
citizenship. It is clear from the report that these 
teachers, where carefully chosen, are doing extremely 
valuable work—such work, moreover, as is perhaps 
needed quite as much in other countries, including 
Great Britain, where aliens are numerous. 

There is a marked contrast in the system of 
government, in the localisation of administrative 
power, between the universities of Australia and those 
of Great Britain and the United States. In the 
United States, the president, and in the British Isles 
the vice-chancellor (or principal), is the controlling 
and* unifying force. The constitution of the Uni¬ 
versity of Sydney provides that the Senate of 24 
members, of whom not necessarily more than 5 need 
be members of the teaching staff, has the entire 
management of and superintendence over its affairs. 

It has hitherto out of its own body, annually, elected 
a chancellor and a vice-chancellor, the latter usually 
being a lawyer. Melbourne is governed by a Council 
of not more than 31 members, of whom less than 
one-third can be and less than one-quarter must be 
members of the teaching staff The Professorial 
Board may forward to Council an opinion on any 
matter relating to the University, as may also Con¬ 
vocation, which consists of all graduates, but neither 
the Professorial Board nor Convocation has execu¬ 
tive functions, The Council elects, annually, a chan- 
Owor and a vice-chancellor. For some time past the 
teaching members of the Australian universities have 
the hoed, of a permanent chief. Sydney had 
nfready taken a step in that direction by appointing 
a warden when the Conference of Australian Uni¬ 
versities in xqao adopted the following resolution m 
favour Of the establishment of an executive office 
^pelogOuS to that of principal Or vice-chancellor of a 
\ uhivarsity That it is desirable, for more 

working and consonant with the general 
character of Australian Universities* that the appoint- 
mfchi Sufedfl&qeg of high status, who could adequately 
represent both the administrativeAhd the educational 
aspect* the University before other Universities 
mm m public generally be Seriously considered.' 1 
“ uf Sydney has recently given effect to 

by OOhverimg the vice-chancellorship 
* J > iMSnun^itrdtive office. To thisoffice, 

* £TL StJK ptofmor of modem literature . 

Wpte and' since 1020 emeritus p 

i# WBt&i to hem Wnpmted as the first incumbent, 
l shortly arrive in England for the 
fog 1 MPM h blr invitation of the 


Early Sciatica at tha Royal Society, 

January 17, 1677/$. Dr. King instanced, that a 
gentleman who was a patient of his, could, two or 
three miles off I-ondon, discover when he entered 
into the smoke of London, Upon this some discourse 
arose about the reason why some chimnies smoke, 
that is, do not convey the smoke from the fire up 
the funnel, but suffer it to spread into the room 
January 18, 1664/5, Sir Robert Moray produced a 
discourse concerning coffee, written by Dr* Goddard 
at the King's command. Mr. Boyle mentioned, that 
he had been informed that the much drinking of 
coffee produced the palsy. The Bishop of Exeter 
seconded him. Mr Graunt affirmed that he knew * 
two gentlemen, great drinkers of coffee, very para*' 
lytical. Ur Whistler suggested that it might be in* 
quired whether the same persons took much tobacco. 

1671/a. Mr Newton's new telescope was examined 
and applauded 

January 20, 1663/4. The general and particular 
warrant to demand bodies for dissection, drawn up by 
Sir Anthony Morgan, was read and approved [The 
president afterwards stated that a warrant had been 
issued for demanding a body for dissection, which 
was to be performed the day after the execution, in 
Gresham College, by Dr Charleton, who had offered 
himself to open the muscles after a new method.] 
1669/70. Mr Hooke produced for examination 
two ways of making an universal measure. Many 
exceptions were made by divers members against 
both these ways For these and like difficulties both * 
these ways were laid aside 

January ax y 1662/3. Dr Merret acquainted the „ 
society that be had received an information from 
Naples, concerning a person, who had an art of 
keeping new-torn infants alive without respiration, 
for a good while. It was thought very desirable to 
have farther inquiry made 

1674/5. Sir John Bankes made a full report 
concerning the three fee-farm rents payable from 
fewes; concerning which the council accepted of 
the proposal, and resolved to dispose of the four 
hundred pounds legacy of the late Dr Wilkins, bishop 
of Chester, for purchasing of them , and accordingly 
desired Mr. Hoakyns to take care of a legal conveyance 
of the same to the Royal Society and their successors, 

—Mr. Oldenburg mentioned, that the earl of Aylesbury 
being obliged to go out of town, could not take care 
of providing a lecture, as he thought to have done, 
and had therefore sent to him bis forty shillings; 
which money was delivered to the treasurer, 

January 22, 1661/2. The experiment of making 
marbled paper was made by a man introduced by the 
amanuensis; which succeeded according to Mr. 
Evelyn's description of that method.—The pendulutn 
experiment was discoursed of by the 16 rd viscount 
Brouncker, who brought m the account and schemes . 
of it. His lordship r 9 paper was ordered to be 
registered, and a copy of it made against the Friday 
following, and brought to Sir Robert Moray, to be, 
sent to Mons. Huygens. 

1673/4. Mr. Lister having formerly sent some of 
his blood-stanching liquor, with a desire, that trials, 
might be made with it before the Society, it was 
ordered, that the operator should provide a dog 
against the next meeting for that purpose. 

January 23, 1666/7* Mr. Hpoke was ordered ; 
bring in something in writing relating to the con- 1 ^ 
troversy between Mr. Hevelius and Mons, Auzout, v ' 
which might impart, that upon examination of 
observations made ip England, and compared wtta' !;•< 
those ih other parts, the society was inclined 
beheve, that Mr. Hevelius had been mistaken. * ■■X,#. 

1 * / * , -'.’’-IMU 
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Societies sad Academies. 

London 

Linnean Society, December 18 — E J. Collins : 
The physiological aspect of the incidence of late blight 
(Phytophthora tnfestans) of potatoes So far as the 
foliage is concerned, that of the early varieties of 
potato and those most susceptible io blight have the 
nighest water content , the most resistant, which are 
the latest to mature, have the lowest water content 
High water content induces lapid tuberisation, ,and 
this entails early maturation and susceptibility to 
blight The nitrogen content of the foliage reaches a 
maximum and then falls more or less rapidly accord¬ 
ing to the giowth period of the vanety Maturation 
is thus accompanied by a decreasing nitrogen content 
of the foliage The water nitrogen ratio increases 
during the season and m general is highest at the time 
of infection The degree of susceptibility to blight is 
indicated more precisely by the value of this ratio 
Young foliage has a lower water and higher nitrogen 
content than foliage of a medium age, while in old 
foliage the reverse conditions hold. Sprayed foliage 
shows a lowei water and a higher nitrogen content 
than unsprayed foliage The value of spraying, apart 
from the action of the copper solution as a fungicide, 
lies in its physiological effect, since those metabolic 
changes accompanying old age, and heightening 
susceptibility, arc delayed — R B Seymour Sewell * 
A study of the Andaman sea-basin The Andaman 
Sea appears, originally, to have been formed during 
the Eocene epoch as a comparatively shallow brackish - 
water estuary, into which all the main rivers of Burma 
flowed, by the simultaneous upheaval of parallel 
mountain-ranges At the close of the Miocene period 
a second upheaval, volcanic in character, caused the 
appearance of a mount am-chain that is now repre¬ 
sented by Narcondam Island, Barren Island, and 
Invisible Bank The present deep basin is due to 
extensive subsidence, probably in post-Tertiary times 
Continued subsidence, or subaerial erosion followed 
by a nse of sea-level led to the formation of various 
channels permitting the entry into the basin of a 
shallow-water fauna derived from both the Indian and 
Pacific Oceans, and of a deep-water fauna derived 
from the Bay of Bengal 

Paris. 

Academy of Sciences, December 8 —Paul Sdjourn6 
was elected a free academician m succession to the 
late Prince Bonaparte —Pierre Humbert . The V„ l>n 
functions of Herrmte with imaginary indices.—A. 
Kovanko Suites of functions of class I (Baire) — 
Stanislas Millot * Some problems of Laplace A 
discussion of some problems in the theory of prob¬ 
ability — E Paloque A new instrument for the 
determination of time and of latitude This instru¬ 
ment is based on the observation of the simultaneous 
passage of two stars m the same azimuth—Jean 
Chazy The arrival in the solar system of a foreign 
star—-Charles Henry: A formula" of the theory of 
relativity —Jean Granier . The absorption of electro¬ 
magnetic waves by ice For the temperatures and 
frequencies studied, a condenser of pure ice may be 
represented by an arrangement of two condensers m 
parallel, one with an inductive capacity equal to 2-05, 
the other with an inductive capacity of about 78, the 
latter being m series with a resistance the value of 
which decreases as the temperature increases.— 
Fdhx-Joachim de Wisniewski * The doublets of the 
alkali metals —P Job : The electrometric study of 
hydrolysis — A Boutaric and G. Corbet : The critical 
temperature of solution pf ternary mixtures. Curves 
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are given showing the relation between critical 
solution temperatures of various ternary mixtures and 
their composition —Jean Thibaud: The penetrating 
7-radjation of mesothonum-2,—L. J. Simon and 
A J. A Guillaumin. Some derivatives of tetracetyl- 
mucic acid —L6on Pi&ux . The spontaneous oxida¬ 
tion in alkaline solution of i-methyluric and 1-3- 
methyluric acids On oxidation in alkaline solution, 
i-methyLuric acid behaves similarly to uric acid, but 
1 -3-dimethylunc acid is completely split up, giving 
methylamine, potassium oxalurate and oxalate,— 
Georges Patart ' The synthesis of methyl alcohol 
by reduction of carbon monoxide A mixture of 
carbon monoxide (1 vol) and hydrogen (1 - 5 to 2 vol), 
under a pressure of 156 to 250 atmospheres, is circulated 
over L catalyst (zinc oxide) at a temperature between 
400° and 420° C On cooling to 20° C , a liquid is 
obtained containing water and methyl alcohol, with 
traces of impurities Neither aldehyde nor acetone 
is present in this alcohol The author considers that 
the commercial preparation of synthetic methyl 
alcohol by this method offers no serious difficulties — 
Henri Hubert Contribution to the study of the 
nucrosetsmic disturbances at Dakar (Senegal) The 
small earth vibrations at Dakar would appear to be 
mainly due to the impact of waves of the sea at 
points near this locality—Ch. Maurain The pro¬ 
pagation of aerial waves as shown by the experiments 
at La Courtme Two maps are given showing areas 
in which the velocity of propagation of the waves 
was that of the velocity of sound, and other areas in 
which the velocity was much lower than the velocity 
of sound the latter are called zones of abnormal 
reception —E Delcambre: The meteorological work 
of the Jacques-Cartier service —Ch. Kihan and R G. 
Werner: Pure cultures of the fungi of lichens.— 
Mme L Randotn, J Alquier, Miles Asselin and 
Charles • The nitrogenous materials of wheat offal 
Comparative study of their biological value as factors 
of upkeep, of growth and of reproduction Wheat 
offals (bran, etc ) regarded as a source of nitrogen have 
not the same biological value m a normal ration.— 
M and Mme G Villedieu * The action of solutions of 
copper sulphate on mildew MiUardet in 1886 pointed 

out the toxic action of very dilute solutions (1 m 
4,000,000) of copper sulphate on the mildew of the vine 
(Plasmopara viticola) The authors show that the 
copper sulphate was not really in solution, but was 
present as very fine flocculated precipitates of basic 
copper sulphate, removable by nitration. The toxic 
action is exerted by this insoluble basic copper 
sulphate —A Malaquin The genital glands and 
primordial sexual cells in the annelid Salmacina 
Dystert —J Legendre 1 Zoophilia m mdsquitoes and 
its application to prophylaxy.—A Paillot. A new 
disease of the caterpillars of Piens Brassicae t and on 
diseases of the nucleus (of the blood corpuscles) in 
insects —Ch. Dh6r6, A Schneider and Th. van der 
Bom • The fluorescence of some metallic compounds 
of haematoporphyrm Details of the photographed 
fluorescence spectra of the compounds of haemato- 
porphyrin with zinc, tin, lead ana cadmium —Albert 
Dalcq . A new method of experimental partheno¬ 
genesis and its application The maturation, activa¬ 
tion and segmentation of the egg of A steria^ jglact 4 H$ 
can be produced by a single solution : the segmenta¬ 
tion of the virgin egg is the result of the specific effect* 
of various cations.—-C. Dawydoff. Reduction in ^ 
Lmeus lacteus. 

Calcutta. * J 

Asiatic Society of Bengal, November S. 

Lele: Studies on Bombay fish. Revision of th*; 
genus Drepane (Cuv. ana Val.). The anatomical < r ; 

1 < ^0 tj 
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aiid ‘morphological characters of the members of the 
$ ^ genus Drepane are discussed* In view of constant 
y uiSerences, the genus should be split up into two 
: species, as was done by Cuvier and Valencinnes.—B P 
Uvmrow : Orthoptera (except BlatticUe) collected by 
,, Prof. Gregory's expedition to Yunnan. An account 
is given of the Yunnanese crickets and their allies col- 
, lected by Prof. Gregory. The fauna of the Yunnanese 
mountains is found to be palsearctic while that of the 
valleys is truly oriental. — R. Hanitsch . Blattidae 
collected by Prof. Gregory's expedition to Yunnan 
Three species were found in Prof. Gregory's collection, 
two of which are described as new to science —II 
Hosten • (1) ZSdoS, of St, Thomas' Monastery in 

India (about a.d 363) A short supplementary note 
to the author's recent study on St Thomas and San 
Thom6, Mylapore, in the Society’s Journal, quoting 
a reference to St Thomas purporting to go back to 
the fourth century a n (2) A letter of Fr. A de 
Andrada, S J. ('[ibet, August 29, 1627), and of Fi 
Caspar Diaz, S J (Annam, 1627) Spanish texts, 
with English translations, and notes The letter by 
Diaz was published together with the other, probably 
in 1620, in two folio leaves, and a copy of the publica¬ 
tion is in the British Museum De Andrada's letter is 
not known in its original Portuguese form Both 
give additional data concerning early European 
contact with Tibet and Further India (3) A letter 
of Father Francisco Godmho, S J,, from Western 
Tibet (Tsaparang, August 16, 1626) This original 
French text adds to the data recently made available 
concerning early contact with Tibet through the 
efforts of the Roman Catholic missionaries in the 
beginning of the seventeenth century —AS Rama- 
natha Ayyar A note on Arddhan&rl^vara The 
identification proposed by Father H Hosten in his 
recent paper on St. Thomas in the Society's Journal 
is criticised The figure there interpreted as the 
representation of an Amazon is m reality one of 
Arddhan&r&vara, The theory of Egyptian influence 
at MahSbalipuram in the seventh century ad. is 
therefore rejected—M Hidayet Hosain The develop¬ 
ment of the Hadith concordance in Arabic literature 
The traditional sayings attributed to the Prophet 
Muhammad form a body of literature ranking first 
in importance in Islamic theology after the study of 
the Quran itself The number of these sayings is 
overwhelmingly great, and from early times Muslim 
theologians have felt the need for the classification 
of them, and for a system to refer them to their 
, sources The science of ** locating " the traditions 
is called " Tim al-Atr&f,’’ and the author traces the 
development of the literature expounding this science 
from ah* 400 to the present day —'Abdul Wall . 
Sketch of the life of Sarmad Sa'id, sumamed 
Sarmad, a contemporary of Shah Jahan and Aurang- 
Jteb, was a Persian of Jewish birth. He came to 
India and after mttoh wandeimg settled at Delhi He 
was of a mystic Temperament and embraced Islam, 
into which he introduced his mystic speculations 
On a'charge of heresy he was beheaded by older of 
Aurangzeb. 


Official Publications Received. 

_ Proceedings of the Eleventh Indian Science Congress (Bangalore, 1024) 
Pp. xv+m (Calcutta: ‘Asiatic Society or Bengal.) 0 18 rupees. 

.Journal of the College of Agriculture, Bokkiido Imperial University, 
Fapport). Japan. Vol. 12, Part 2 t/ber den Elnfluoa nieteorologiecher 
Faktorerioof den Baumzuwachs <(), Uber den JBlufluee auf den Stamm- 
omfang nine* Tannenbatrniea You Hirokiehl Nakaahima, Pp 69- 208+ 
vjShrtlS‘JW. (Sapporo.) 

^ > Health Administration *nd the Natural History or Ditraae in 

Maryland, 1797-dm. By Ur. William Travis Howard, Jr 
vH W+2 map*. (Washington Carnegie 
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General and Physiological Feature of the Vegetation of the more Arid 
Port!oti8 or Southern Africa, with Notes on Climatic Environment By 
William Austin Cannon, (Publication No 864 ) Pp. vRW IMM ill plates. 
(Washington : Carnegie Institution ) 2 60 dollars 

Hoot Behavior and Crop Yield under Irrigation. By Frank C Jean and 
John R Weaver. (Publication No Sf>T ) Pp vH 664 G plates. (Washing¬ 
ton : Oaruagle Institution.) 1 26 doUais 

Department of Agriculture, Straits Settlements and Foderated Malay 
States. Bulletin No 26 u Red Stripe " Weevil of Coconuts (RhynchophoTUs 
whack, Oliv ) By 0 H Corbett and D Ponniah. Pp. il+G plates. 
(Kuala Lumpur ) 60 rents. 

Department of Cnmmeice U S Coast and Geodetic Survey Terrestrial 
Magnetism Serial No 208 Results of Magnetic Obsercation h made by 
the United States Coast and Geodetic Survey In 1928 By Daniel L. 
Hantrd (Special Publication No 102.) Pp 44 (WaN)iingttm Govern¬ 
ment Printing Oitice ) 10 cents 

Proceedings ot the Royal Society of Edinburgh, Session 1024-1023 Vol. 
45 Part 1, No *2 The Irreducible System of Concomitants of Two Double 
Binary (2,1) Forms By W Saddler Pp :M3. Vol 46. Part 1, No 8‘ 
A Series Formula for the Roots of Algebraic and Transcended*! Equations. 
By A C Altken I*p 14-22, Vol 46, Part l, No 4 Tim Electrolysis of 
Salts of Alkyluxvaoids By Di David A Fairweather Pp 
(Edinburgh R Grant and Son , London Wllllaihs and Norgate, Ltd ) 
U each. 

Annauo del Obaenatorio de Madrid ptra 1026. Pp 477 (Madud * 
Institute Gcogiiillco ) 

The Scientific Proceeding* of the Rojal Dublin Society Vol 17, N.H , 
Nos 42-47, August 42 Experiments on the possible Effect of VItaurine 
on Quantity of Milk and Butlei Fat, by E J Hheeby, 43 \ Mechanical 

Device for Mealing off Radium Emanation Tubes, by Dr H H Poole: 44: 
Notes on the Filtration and oi her JJRrrora in tiie Determination or tbe 
Hydrogen Ion Concentration of HoitKaHr pr, \V R G, Atkins, 46 Varia¬ 
tions in the Permeability of Leafclffq by Piof Henry H Dixon; 46 
Notes on Acarme or laic ol Wight Bee Disease, bv Lt.-Col C, Mamman 
and Prof J Bronte Gateuby, 47 Note on a Physical Method of separat¬ 
ing the Fats in Butter-flit, by Prof Felix K Backatt and T A Crowley, 
pp 833-368 4? Vol 18, N H ,Non, 1-4, Noxember l Koasoual Changes 

In the Water and Holeoplankton of Fresh-water Ponds, by W It. G. 
AtkinB and Q T Harris, 2 The Synthesis of Urea from Carbon Dioxide 
and Ammonia under Atmospheric Pressure (Part 1), by Dr Kenneth 
C Bailey ; 8 Oogenesis In Lithotmis fortlcatus, by (f D King, 4 The 
Determination or the most Economic Size of Pipe line for Water j«aor 
Installations by H H Jofflcott Pp 48 Ax (Dublin Royal Dublin 
Society; I/mdon Williams and Norgate, Ltd ) 

Department of Commerce Bureau of Standards. Miscellaneous Publi- 
cal inns No 68 Technical Conference of State Utility Commission 
Engineers, held at the Bureau of Standards, Washington, D.C., March 
2 and 8, 1928 Pp ili-^80 (Washington Government Printing Office ) 
15 cents j 

National Museum nf Wales Seventeenth Annual Report. 1028-24, 
presented by the Council to the Court of Governors on the 24lli October 
1924 Pp. 38 + 6 plates. (Cardiff) 

City of Leicester Museum and \rt Gallery Twentieth Report to the 
City Council, 1st April PH2 to Blst March 1924 Pp 86. (Leicester.) 

The National University of Ireland. Calendar for the Year 1924 Pp. 
viii+324+300+117 (Dublin ) 

Aouuaire pour Pan 1025, public par le Bureau dee Longitudes Pp. 
vili+68t.+A7l+B50 PC71 (Paris Gauthier ViHara et Cm,) 0 50 francs. 

The Pleistocene of the Middle Region of North America and Its Verte- 
brated Animals By Oliver P Hay. (Publication 822A ) Pp vll+886. 
(Washington Carnegie Institution ) *2 60 dollars 

City and County of BrNtol The Bmlnl Museum and Art Gallery. 
Report of the Museum and Art Galhriy Committee, for tbe luat ending 
80th September 1924 Pp 20+8 plates (Biistol ) 

Ministry of the Interior, Egypt Department of Pnblit Health 
Reports and Notes of tho Public Health Laboratories, Cairo Anky¬ 
lostomiasis and Hilharziaaia, Cairo Pji ill4 196 (Cairo Government 
Publications Office ) so P T 


Diary of Societies. 

SAIVUDA V, J*MUR\ 17 

Fhvsiolocjicai Society (in Physiological lAboralory, fit Thoma^a 
Hospital), at 4 —H. J 8 lie Do wall ' The Sensory Sympathetic Nerve*. 
—J, W. Picketing and H Gordon Reeves Thrmborytes and Blood 
Coagulation —K Furuaawa The Respirutoiy Quotient of the Extesa 
MrtahoL «m produced bv Muacular Work —A, Ht, 0 Ilnggett and Prof. 
J Mellanbv Preparation and Propcrt irn or Mecrei In —L N Kats: 
Tho Asynchtonlmu of the Contraction of the two Ventricles —E. C\ 
Smith Innnlin and Fat Metabolism —K Ktnoaita EflVetaf Breathing 
against a HwiaUnce.— J. Needham and Dorothy Needham ’ The pH 
and rHor thn CdI-interior—a Mlcro-lnjei tion Study.-D Burn* (l) 
The Inter relation or tho Parathyroids and the Gonads , (2) Guanidine 
In Urine-Sybil Cooper* The Hate of Conduction in Neive In the 
Supernormal Phase of Recovery —C D. Mui ray and II Taylor: Method 
of Determination of the Oxygen and CO( in Mixed Venous Blood. 

Ikititutb or Hjutjkh KorKDRYMKM (Lancashire Branch, Junior Section) 
(at Manchester College of Technology), at 7.—J G. Robinson MonM. 
■ing a large Fly-Wheel (Lecture). 

MONDAY, JjANPaiiy 111. 

Cambridoc PBitoeopniPAi, Sociirrv, at 4 30. A 

Vioronu IrsTiTUTB (at Central Buildings, Westminster), at 4.80.—Dr. 
Dorothy M. Wrinch. Seiamic Phenomena 
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AoyaL GsootumticAL Society (at Lowther Lodge), at b.—C 8. Wright; 
The Origin and Movements of the Ross Barrier. 

.Royal Coixsav or Suroeows op Knciland, at 6 —Sir Arthur Kaitli' 
Recent Discoveries orKossll Man (t), The Antiquity of Mari in South 
Africa The Boakop Shull. The Relationship of the Bosh op Ha.ce to 
Bushmen and Hottentot. 

Ih8Titutuin or Mbouanicau Knuinkers (Graduates’ ftwtion), at 7.— 
A J, D Humby; Turbo-Bloweis. 

Junior Instui'Tion ok Unoinkmu* (North Western Bection) (at 10 St. 
Mary's Parsonage, Man cheater), at 7*15 —.) Prior . Conleotlonery 
Maoulrmr j 

IRstitutiok ok AwroMoim.E KNaiNKUiH (Scottish Centre) (at Hoyal 
Technical College, Glasgow), at 7 JO —U Macbeth Bow-Pressure 
Pueunmvici Tyre# 

Institution or Elkotbicai Knoinmchai (Mersey and North Wales (Liver¬ 
pool) Centro) (at Liverpool Umi entity), tit 7 SO —Sir Oliver Lodge 
(Lecture) 

Koyal Inhtitutk or BmiihH AiiourTKcrs, at 8 -L)i O, Faber Applies 
tlona in Building and Foundations of Modern Engineering Construction. 

Aristotelian Boujirv (at University of London Club), at 8.—W O, 
Brigs tec kv Pickwickian Senses 

Royal Suoibtt or arts, at 8 —V E Pullen 1 Radiological Research—a 
History (1) (Cantoi Lectures.) 

TUEsDA K, January 20 

Royal Ixstitution or Crbai Uuitain, at 0 J5 —Ptof A Fowler: The 
Analysis ol Spectra (II ) 

Royai STAUbtit al SoeiKrY (at Royal Society of Arts), at 6,16 

ifiNCHALOuM Ai Houjt.it (at Geological Society), at 6 30 —Miss K. Yard- 
ley. An X ray Examination of Calcium Formate — J Parry and Ur 
F K Wright Alwilhte, a New Hydrous Calcium Silicate from 
UuUntapau Mine, Kimberley, South Africa —J’ri/f P N, Chirviliaky 
On T> nyaimalt* from Tyuyu Muyun Hadmm Mine, Fergana—Ur L J 
Spencer Intornatlonnl Agieeaient In Minemloglcal and Crystal* 
lographical Nomenclature 

Institute or Mahink Bnuinkkrs, at (1 SO - Kng -Lt. A Marsdeu Oil 
Fuel Burning in Steam Generator and Furnace 

Institution ok KLKtTHirAL Knoineicrb (Rast Midland Sub Centre) (at 
Derby Technical College), at (l 46—C Bi-aver Some Points in the 
Manufacture and ItiHialUtum of High-Voltage Cables 

Institution or Kckutukai Knoineeh* (North-Western Centre) (at. 
Engineers* Club, Manchester), at 7 — H W Taylor Three-Wiie Dlroct- 
Chi runt DUtnbutlon Networks 

Koval Photoohaphiu Booik'I v or On eat Britain (Ktuematograph Group), 
at 7. — Klnematagiaph Demonstration of tome fr.x pel intents in 
Physics 

Institution ok Automobile Knoineeks (Wolverhampton Centre) (at 
Rugl news’ Club, Wolverhampton), at 7 80 —C Macbeth . Low-Prefl«ure 
Pneumatic Tyree 

Inutitutivin or Rlkutrical Knoinkbiw (SootUsh Centre) (Informal 
Meeting) (at an Klmbank Crescent, Glasgow), at 7 80 —Miss Kennedy . 
Electric Cooking 

Mewoo-Lhoal Houirn (at ll Chandos Street, W.), ftt 8 80 — F. LI 
Jones The Laws of Nations and the Health of Nations 


f|l V 8 DNSS DAY. January 81 

Royal Collkok ok Burgeons or Knoland, at 6 —Sir Arthur Keith* 
Kcoout Uiscowmee oi Fossil Man (Ilk The Rhodesian Skull 'lhe 
Relationship of Rhodesian Man to Living and Extinct Types of Man¬ 
kind * 

Geological Society of London, at 6.8a— Prof. Lflon W Collet. Recent 
Views on Alpine Tectonics 

Radio Hocim y or Great Britain (at Institution of Electrical Engineers), 
at 0 —Sir Oliver Lodge . Matter and Radiation (Presidential Address) 

Institution or Automobile Engineers (Graduates Meeting) (at 
Cham ban of ConTmerre, Birmingham), at 7 80 —J G. Sheriff* Steering 

Institution or Elkltrujai EnJjwrkjuT (Hhefllold Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7.80 —W E Burnand, Inventions ami 
Pa touts 

Institution ui Production Enoineera (at Engineers 1 Club, Coventry 
Street, W ), at 7 80 —11, A Randall Instruments andGanges. 

Royal Methoholooical Society (AuuueI General Meetiug), «t 7.40 — 
C J V Cave The Present Position or Meteorology and Mcteot ologlcal 
Knowledge 

Royal Microscopical Society (Annual Meeting), at 7,46.—A. Chasten 
Chapman. The Yeasts. a Chapter in Microscopical Science (Presi¬ 
dential Address) 

Royal Society or Arth, at 8.—Mrs Graydon-Btannus : Irish Glass, Old 
ami New 

Society or Glass Technology (at Birmingham). 


THURSDAY, January 22. 

Royal Society, at 4 80.—Prof, H C H. Carpenter and Mias O. F Elam . 
Experiments on the Dtstoitlon of Single-Crystal Test Piece* of 
Aluminium-J V. Howard and 8. L Smith Recent Developments in 
Tensile Testing.—It. L Smith*Rose and R H Barfield On the De¬ 
termination of the Directions of the Forces in Wireless Waves at the 
Earth’s Surfkoe — Paper* to be read in titU only, -Prof D*Arcy Thomp¬ 
son • On the Thirteen Semi regular Solids of Archimedes, and on their 
Development by the Transformation of Certain Plane Configurations — 
W. 8. Farren and Prof. G i Tydor • The Heat developed during Plastic 
Extension of Metals — U. R Evans, The Colours due Ip Thin Films on 
Mauls.—A- Campbell On the Determination of Resistance In Terms of 
Mutual Inductance,—ft, Butterworth' On the Alternating Current 
Resistance of Solenoldal Oolls. 

Liknxan Society or London, at A—The President and R. D*0. Good: 
The Recent Meeting (n Canada of the British Association. 

Royal Institution or Grsat Britain, at 616 — J. 8, Huxley: The 
Courtship of Animals and its Biological Bearings (II.). 
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Royal Aeronautical Soouty, at 6,80 .—MhJot R, V Southwell: Sofia* > 
Recent Work of the Aerodynamics Department} National Physical - 
Laboratory. 1 

Institution op Electrical Engineers, at 6.—H, W. Clothier I The . 
Design of Electrical Plant, Control Gear and Connexions for Protection 
against Shock, File and Faults, 

Institution op Automobile Enqinebas (Luton Graduates Meeting) (ah 
Luton), at 7,80.— A. O. toward 1 Ourburation. 

Institute op Ohemistky (Edinburgh and East of Scotland Section) (and 
Society of Chemical Industry, Bdfmtouigh and Rant of Scotland Bection) 

(at Nortii British Station Hotel, Edinburgh), at 7.80— Prot J# 
HemlriLk . The AUatlau I'otaah Mutes 


‘ FRIDAY, Januaby 2B. 

Roval Dublin Booiety, at 4 90 

Physical Sooibtv or London (at Imperial College of Science and 
Technology), at 6 —Dr. li W Clack * An Investigation of the Measure¬ 
ment of Small Differences of Rebactive Index by the Rajlelglv Intei- 
feromnter —J Ta>loi and W Clarkson . A Study of the Production of 
Flashing*iu Air Electric Discharge Tubes —(J U Darling ’ A Kinernato- 
graphiL Study ol Plateau’s Spherule (uemonstration). 

Royal Coli bob or Huroeons op England, at 6.— Sir Arthur Keith • 
Recent Discoveries ui Fossil Man (ill ) Recent Discoveries in Australia 
and Java and their Bearing on the Theory of Man's Evolution 

Imsiitution op Wkguanioal Enojmbkbs, at 6.— Reports to the Gutting 
Tools Research Committee —Dr, W HoscnhaJn and A, 0 Stuiney * Flow 
and Rupture of Metals during Cutting - -Dr T. K Slaittou ami J, H. 
liydo An Experimental Study ol the rorcee exerted on theBurface of 
u Gutting Tool. 

Thu Society of Dyerb and Colourists (London Section) (at Australia 
House, Strand), at 7 —J Craft Incorporation of Eulan into Woollen 
Textiles and other Fabrics, Pennancub Protection against Moth Damage 
(Lecture) 

Royal Photographic Society op Great Britain, at 7 —Lantern 
Lecture 

Junior Institution op Engineers, at7 80.—It H. Persona: Boiler-house 
Records and their Practical Value (Lecturette). 

Noktu-East Coast Institution op Engineers and Shipbuilder* (at 
Literary and Philosophical Booiety, NewcasUe-uuon-Tyue), at 7.80.— 
E A. Eborail ’ Hallway Electrification in BwlUerfand (Lecture). 

North-East Coast Institution or Enoinekms and Shipbuilders 
(Middlesbrough Graduate Section) (at Cleveland Scientific and Technical 
institution, Middlesbrough), at 7 80 —T, Lewis , Gas Pioducers. 

CBC Society for Constructiive Birth Control and Racial Pko- 
orrsh (at Essex Hall, Essex street, W.C ), at 8.—Prof. A. M. C3atr- 
Saunders The History of the Limitation ol Numbers 

Royal Institution or Great Britain, at 0.—Dr A W Croseley. 
Science and the Cotton Industry 


PUBLIC LECTURES* 

MONDAY, January 1». 

Kino's CoiLRfE, at 6. — Dr. J A. Hewitt. Carbohydrate Metabolism 
(Succeeding Lectures on January 26, February 2, 9, 19, 28, March 2, 9 ) 
London Suuuol op Economic** and Political Science, at 6.—Dr. E. M 
Behrona , International Problems of Industry (I) Historical Back* 
► ground, and tbo Competitive Element in the Determination Of Oondi- 
tiouH of Labour. 

University Collbqx, at 6.—Prof. G Elliot Smith. The Lecturee oft 
the Anatomy and Physiology of the Sympathetic Innervation of tjw 
Striated Muscle, prepared for delivery by the late Prof. J 1 Hunter. 
(Succeeding Lectures on January 26 and February 2.) 

Kino's College, at 6.80—Prof. E. V. Appleton The RMe Of the 
Atmosphere in Wireless Telegraphy. 


TUESDAY , January 20. 

University of Leeds and Leeds Philosophical and Literary Sootrry 
(at Leeds University), at 8.— Prof. A. Gilligan : Tlie Geology of 
Yorkshire: Cleveland and the Yorkshire Wolds. 


WEDNESDAY, January 21. 

London School of Euonohiob and Political Bcienok, at fl. —W. H« 1 
An sell • The Principles of Design as applied to Buildings. 

Kino's College, at 6.80_ M. L. w Latsbner. The Decay of Geographical 

Knowledge and the Decline of Exploration, a.d. 800-600. r 

University College, at 6.80.—H. JenUinton; The Public Beowd , 
Office and Archives. 

THURSDAY, January M, 

University College, at 6.—Dr, A, g. Parke*: The Physiology of Itepro* ‘ ( J 1 
ducUon. (Succeeding Lectures on January 29, February B» 12, 19^ 39.) n * 

FRIDA Y, January S8. , 

Uni vans itt Collroe, at 11 a.m.—P rof. A. V. Hill 1 The Physiology of : 
Muscle and Nerve. (Succeeding Lectures on January 80, February 8, , 

18, 20, 27, March 9,18, 20, 27, April 8,10.) ' 

University or Leeds and Leeds PtULOsorHiCAX and Literary Sooieyy , 

(at PhUosophloat Ball, Leads), at 8,-Pnat D, M. a Watson : The f 
Origin of Land Vertebrates. ^ 1 

SATURDAY, January H* 

Horniran Xoecuic (Forest HU))^ $8 J. Perry? Beyigb 

Monumeftta and tbeir Bulldera. „ ^ , 

1 '> 
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Fuel Research. 

NE of the most important of the subjects dealt 
with m the recent annual Report of Lhe (cm- 
mittee of the Privy Council for Scientific and Industrial 
Research is that of fuel Fuel is in Qreat Britain 
practically the sole source of the power which is 
essential to all our large industries The only fuel 
of national importance produced at the present time 
is coal, and on the economy use of our diminishing 
supplies ol it the prosperity of the country largely 
depends This is now bet omirig a platitude, hut the 
complexity of the problem involved is by no means 
realised by many popular writers on the subject 
The coal as it exists in the ground is a highly complex 
substance, and its constitution varies very widely, even 
through the thickness of a single seam The quantity 
and nature of the volatile content, of the “ash” 
content, the coking power, the moisture content, and 
the calorific value all vary, as well as the amount of 
impurities such as sulphur, arsenic, or phosphorus 
which, while never intrinsically large, may for some 
purposes be very important Analyses and determina¬ 
tions of calorific value, while giving much useful informa¬ 
tion, by no means give all the information required to 
determine the suitability of a coal for any given purpose. 
For example, it is obvious that a large ash content 
is undesirable, as the cost of carnage of the ash is the 
same as that of the coal, and in addition the ash has to 
be removed from the furnace and disposed of This 
is, however, not the w r hole story The melting-point 
of the ash is of importance, and while, for example, a 
low melting-point is not objectionable for domestic 
purposes, as it tends to prevent the formation of a 
powdery ash in the grate, a high melting-point is 
wanted for industrial purposes to prevent the too 
ready formation of clinker Similarly, the composition 
of the ash may have a considerable influence on the 
refractory linings of the furnace Recent investiga¬ 
tions indicate that the ash may have subtle effects on 
the decomposition of the coal under heat, and further 
investigation may show that these effects are of great 
importance to the carbonisation industries. 

Of recent years increased attention has been given 
to the removal of ash by washing or other purification 
processes, but much work remains to he done before 
it will be possible to recommend the best methods to 
adopt and the degree of purification that is ec onomic- 
ally desirable. 

Much fine coal is left underground, or if brought up 
is at present unsaleable, and this constitutes a great 
waste of potential resources. The difficulty in using 
this coal is due partly to the high ash content and 
partly to the difficulties of transport and storage. 
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There is here a large field for useful research which 
embraces coal - washing, the causes of spontaneous 
ootnbustion, and methods of briquetting, but there can 
fee no single solution that will suit all fine coals. The 
solution must depend on the circumstances of each 
case, and a knowledge of these circumstances can be 
gained only from a survey of the physical and chemical 
characteristics of the various coal seams. 

Another field of research which has as yet been but 
little explored is that dealing with metallurgical coke. 
The prosperity of the great iron and steel industries 
depends very largely on the possibility of reducing the 
cost of the fuel per ton of metal dealt with It is well 
known that cokes vary widely in their properties and 
in the economy with which they can be used, but so 
fair, it has proved impossible to say in detail why one 
coke is better than another It is, then, of importance 
to find out (a) the properties of the coke that are of 
fundamental importance for metallurgical purposes, 
(b) the characteristics of the raw coal necessary to 
obtain these properties m the coke, and (c) the best 
method of obtaining the coke from the coal. For this 
purpose again a knowledge of the characteristics of the 
various coal seams is necessary before the problem can 
be fully solved 

For metallurgical purposes raw coal is often un¬ 
suitable, but there are many other purposes where, 
while raw coal could be used, it is both convenient and 
economical to treat the coal so as to obtain other forms 
of fuel. The real object of all such treatments is to 
increase the availability of the heat units, i.c. to provide 
a fuel which can be more efficiently and conveniently 
transported and utilised than can the coal itself. The 
most widely used of &uch treatments is the carbonisa¬ 
tion of coal to produce coal-gas and coke, the manu¬ 
facture of which incidentally produces as by-products 
a large proportion of the raw material required by our 
chemical industries. The importance of this and of 
the smokeless nature of the gas and coke needs no 
emphasis here, but the gasification of all our coal 
would not be advantageous, even if all coals were 
suitable for the process. There is necessarily a thermal 
loss in any carbonisation process, and this loss can only 
be justified if it is compensated for by the more economi¬ 
cal use of the heat units remaining, and in economy 
of use must be included economy of transport. The 
over-all thermal efficiency of a carbonisation plant plus 
a boiler plant, where the combustible products of the 
carbonisation are all immediately burned under boilers, 
is necessarily lower than that of a boiler plant utilising 
the raw coal. 

The carbonisation of coal at 11 low temperatures” 
has been much to the fore of recent years, with the 
object of obtaining home supplies of oil and a smokeless 
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solid fuel for domestic and industrial purposes, a 
considerable progress has been made towards 
solution of its particular problems. Here again it 
not all coals that are suitable for the purpose^ 
and all suitable coals will not respond to the sanu^Jv 
treatment. 

Whatever aspect of the fuel problem is considered^ \ 
it is found that a solution of its problems, if looked 
from a national point of view, depends on a fuller . 
knowledge of the characteristics of the coal available^ 
tharj we at present possess. The Fuel Research Board/ < 
is therefore correct in placing the physical and 
chemical survey of the national coal resources in the’ 
forefront of its programme, and it is gratifying to learn 
that the Government has decided that this work 1 
shall “ be pressed forward at the maximum speed , 
compatible with obtaining proper value for the / 
expenditure,” 

The Fuel Research Board considered “ that the' 
actual work in the coalfields would best be earned out j 
by means of local committees, the personnel of which k 
included colliery owners, managers, consumers, and 
representatives of the Board and of the Geological, 
Survey. By this means it was hoped to obtain the 
sympathetic co-operation of the owners and managers / 
without which the work could not be carried on/; 
In the two areas in which local committees have been\ 
formed, .the report states that this co-operation has > 
been given freely. It is to be hoped that the same, 
spirit will animate the owners and managers in thO; 
other coalfields of the country. There need be no 
that more economical methods of utilising our fuel 
resources will be detrimental to the coal-producing^ 
industry, as the cheapening in the cost of our raanu-v 
factured products which would result would lead to a 
greater demand for them, and so keep up the deman&j* 
for the coal, to say nothing of the possibilities^ 
enabling the collieries to find favourable markets for/'*; 
coal at present unsaleable. ’ 

The practice adopted by the Survey, of taking^ 
samples in the form of a pillar of coal through the whO$^ 
thickness of the seam, enables each portion of the seairif 
to be examined separately, and thus brings out ai*$J 
peculiarities that may exist in the different layers* 
has already been abundantly shown that very sti 
differences may exist, and that in some cases 
different layers may be advantageously sepal 
before the coal is marketed, the extra labour invol 
being more than compensated for by the int 
value of the coal. The work of the Survey is, bowey 
not confined to the laboratory examination of i 
samples, and in suitable cases samples of 
hundred tons tnay be tried out to ascertain 
behavknir in full-sqde plant , 1 ' H/;;' , 





NATURE 


V. t \ Logarithms de Luxe, 

s L$garithmetica Britannica: being a Standard Table of 
Logarithms to Twenty Decimal Places, By Alexander 
John Thompson. Part 9: Numbers 90,000 to 
1 100,000. (Issued by the" Biometric Laboratory, 

University of London, to commemorate the Ter¬ 
centenary of Henry Briggs’s publication of the 
u Arithmetica Logarithmica,” 1624.) Pp. xviii +100. 
(Cambridge : At the University Press, 1924.) n.p. 

O N the appearance of the first section of this 
important book, it is appropriate to give some 
account of the evolution of logarithmic tables. 

Henry Briggs, the computer of the first great table 
of logarithms, was bom about 1556 at Warley Wood, 
a hamlet near Halifax, Yorkshire. He showed signs 
of mathematical ability at an early age, and proceeded 
to St. John’s College, Cambridge, in 1579. Briggs was 
elected a fellow of his College in 1588 and remained 
there until 1596, when he became the first reader in 
geometry at Gresham College in London 
In 1614 Napier’s first work on logarithms was pub¬ 
lished, the “ Minfici Logarithmorum Canonis De- 
scriptio.” This book caine into Briggs’s hands soon 
afterwards ; he began to read it with interest, which 
was changed into enthusiasm by the time he had 
finished He soon perceived that the system of 
logarithms which would now be described as having 
10 for base would be more convenient in use than 
that on which Napier’s system had been calculated 
After describing this improvement to his classes, 
Briggs travelled to Edinburgh in 1615 and discussed 
it with,Napier. He remained there a month as Napier’s 
guest, and on his return to London busied himself in 
calculating logarithms according to the new plan. In 
1616 he again visited Napier, taking with him the 
calculations he had made. The resuit§ of these calcu¬ 
lations were printed in 1617, for the benefit of his 
personal friends, as “ Logarithmorum Chilias Prima.” 
In this rare brochure were given the logarithms of 
the first 1000 numbers to 14 decimal places Specimen 
pages are reproduced as a frontispiece to the work now 
under notice. 

t In 1619 Briggs became the first Savilian professor 
Of geometry at Oxford, settling at Merton College, and 
/resided there for the remainder *©f his life. He con¬ 
tinued to carry on his computing, and in 1624, after 
■about eight years* labour, produced the “ Arithmetica 
!Ix>|garithInica. ,, Ibis work contains the logarithms 
to %4 decimal places, together with their first differences, 
Jbf atl numbers from 1 to 20,000 and from 90,000 to 
/kod,Uoo. It is accompanied by a masterly introduc- 
jfin which the construction of tables, interpolation 
of differences, and other* matters of the 


greatest importance were dealt with for the first time. 
Although this work Is now very rare and costly, it is 
said that the edition of the tabular portion was too 
large and that surplus copies were hawked" in the 
streets of London at eighteen pence each After com¬ 
pleting this great book, Briggs, with the help of a few 
friends, began to fill up the largtf gap of 70,000 loga¬ 
rithms which had been left. These were almost com¬ 
pleted when, m 1628, Adrian Vlacq, a Dutchman,' 
published the logarithms of the first 100,000 numbers 
to 10 decimal places, in a book which he also called 
“ Arithmetica Logarithmica.” Although Vlacq had 
only copied 30,000 logarithms from Briggs’s book 
(cutting them down from 14 to ro decimal places) and 
had calculated 70,000 himself, he described his work 
merely as a second edition. Briggs may have felt some 
disappointment at the way in which he had been fore¬ 
stalled by Vlacq : he seems, however, to have been 
relieved that the burden of printing 70,000 logarithms 
had been removed from his shoulders. In such cir¬ 
cumstances most men would have given up computing; 
but not so Briggs. When about seventy years of age, 
he commenced another great work, the logarithms of the 
trigonometrical functions, and had almost completed 
it at the time of his death in 1631 Vlacq printed 
these logarithms at his own expense and published them 
in 1633 under the title of “ Tngonometria Britannica.” 

No complete reprint of Briggs’s great table of the 
logarithms of numbers has ever been made, and, up 
to last year, only two to-figurc tables have been pub¬ 
lished since Vlacq produced his table m 1628 The 
need for an extended table has long been felt, and the 
present work is intended to meet this need Loga¬ 
rithms to a few figures are seldom used m present-day 
computation, and the modem calculating machines 
often fail to give results of sufficient accuracy without 
great expenditure of labour In statistical and com¬ 
puting laboratories—especially where new tables have 
to be prepared for publication—the original Briggs 
or original Vega are m greater demand than more 
contracted logarithmic tables. Yet their high cost, 
their rarity, and uncorrected errors have long rendered 
new tables desirable. 

No tribute more fitting than the publication of this, 
new 20-figure table could be paid to the memory of 
a great man on the tercentenary of his greatest work. 
After extensive inquiries, the compilers have been 
unable to trace any portrait of Briggs for reproduction 
in the book. 

The section now issued gives the first 20 figures in> 
* the mantissa of log N for each integer N from 90,000 tp 
100,000, together with second and fourth central 
differences for use in interpolation. First differences 
are not tabulated : their inclusion would have greatly 
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increased the bulk of the volume and rendered the 
cost of producing it prohibitive. It is intended to 
* issue eight similar sections at intervals of a few months 
to include the range from r0,000 to 90,000. 

Linear interpolation is sufficient to evaluate the 
logarithm of any number, given as a decimal, correct 
to 10 figures—and the calculation involved is slight 
Methods for evaluating a logarithm to 15 or 20 decimals 
are described on the assumption that the computer 
has access to a calculating machine. Such machines 
are now used widely, and the amount of work involved 
is less serious than would appear at first sight Natur¬ 
ally, a computer who undertakes calculations to 20 
significant figures must be prepared for a certain 
amount of arithmetical labour. To evaluate log 7 
where y-o 57721 56649 01532 86061, first put yja ■* 
7/0*6 = 096202 61081 69221 43435, which is within 
the range of the tables. Next, yja *= 0*96202 61 x 
1 00000 00084 91683 78524 = be Log b is found from 
log 96202 and log 96203 by Prof. J. D Everett's 
central-difference interpolation formula The numeri¬ 
cal coefficients involved are taken from an earlier 
publication of the Biometric Laboratory, prepared by 
the same author (A J. Thompson’s “ Table of the 
Coefficients of Everett's Central-Difference Interpola¬ 
tion Formula," Tracts for Computers, V., Cambridge 
University Press, 1921) A short supplementary table 
gives the logarithms of numbers between io 10 and 
io l0 *fioo, and log c is obtained by interpolation be¬ 
tween log (ro 10 4 - 84) and log (10 10 + 85). Finally, log 7 
«log a + log £ + log c^i 76133 81087 83167 61054, and 
this is correct to the twentieth decimal place 

Of the scheme which has been begun we have but 
one criticism to offer We think the table should be 
extended so as to include 21-figure logarithms of integers 
between 300,000 and 110,000. The (& + i)th figure of 
N when iocNVh has only the same significance 
as the kth figure m the mam body of the table. If 
a, /if are small and positive, 

8 = log (1 + «) - log (1 + 0) - ,u(« - 0), 

5 '=log (1 - a) - log (x - 0 ) = - fi(a - 0 ) 
approximately Since, however, 
r + a = i-o . , i+/3=i o . , 

I — a = 0*9 - . .,1-0“0-9 . . 
the tabulated value of fi, when ^-figure logarithms are 
used throughout, will be ten times as great as the 
tabulated value of S' The value of the (k + i)th figure 
in the logarithm of a number just exceeding unity is 
apparent in many applications of the tables, e.g, in 
actuarial work and in stability problems in dynamics. 
This need has been recognised by the compiler of 
Chambers’s 7-figure tables, which include 8-figure loga¬ 
rithms of numbers between 100,000 and 108,000. 

Both Mr. Thompson and the Director of the 
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Biometric Laboratory in University College (Frol, 
Karl Pearson), London, are to be heartily congratulated 
on the publication of this book, the former for his 
enthusiastic energy which has not been damped by 
the seriousness of the labour involved in calculating 
the table, and the latter for undertaking the produc¬ 
tion of it. Such an enterprise is not one of profit: a 
wide readiness on the part of the mathematical world 
to commemorate with the promoters the tercentenary 
of the “ Arithmetica Logarithmica " can alone ensure 
the success of the venture. 


Earthquakes and Geology. 

La Gtologie siismologtque: les tremblements de terre. 
Par le Comte de Montessus de Ballore. Pp. xiv + 488 
+ 16 planches. (Pans. Armand Colin, 1924.) 50 
francs, 

0 those who value the work of M. de Montessus 
de Ballore, this posthumous volume will be a 
welcome surpnse. It forms the third of a well-known 
series. The first, “ Geographic sdismologique," based 
on the distribution of 171 thousand earthquakes, was 
published in 1906. The second, “ La Science s^ismo- 
logique "—the most detailed treatise that we possess 
on earthquakes in general—appeared in 1907. Then 
followed a long gap dunng which the author was 
mainly occupied in organising the Chilian Seismic 
Service. In the evening of his active life he has 
wntten the volume before us, the text of which he lived 
to send to the press, though the task of proof-correcting 
and the selection of the illustrations were done by 
others. M. Pierre Termier has contributed the preface, 
and M. Armand Renier a short biography of Montessus 
and a useful list qf his books and memoirs. 

“ La G6ologie sdismologique ” is less a treatise on the 
origin of earthquakes than a senes of descriptions of 
important earthquakes with special reference to the 
phenomena of geological interest. Montessus divides 
earthquakes into two main classes, glyptogenic or 
geological and external dynamic earthquakes. The 
former are further rearranged into epeirogenic, tectonic, 
and epeirogenic and tectonic, according as the surface 
displacements are vertical, horizontal, or vertical and 
horizontal combined. Under the term external dynamic 
earthquakes are included volcanic earthquakes and 
rock-fall earthquakes (tremblements de terre d’6croule- 
ment). Between the two classes lie ,tbe majority of 
earthquakes, those which produce no apparent indi¬ 
vidual effect on geological structure, and which he 
therefore leaves unconsidered. He regards the con^ 
nexion of these shocks with glyptogenic earthquakes 
as a very plausible, induction and, nothing 
Yet if, as in the Inverness earthquakes of 190*, 
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- epicentres can be traced shifting to and fro along a line 
qf fault, if in their migrations they follow the same law 
as the after-shocks of the Japanese earthquake of 1891, 
the conclusion that they are glyptogenic is surely more 
than plausible. In any case, do not such earthquakes 
deserve consideration as much as purely volcanic 
earthquakes (to which 62 interesting pages are given), 
and more than rock-fall earthquakes, which are un¬ 
important from a geological point of view ? 

The terms adopted by Montessus are, in one or two 
respects, unfortunate. The word tectonic has Hitherto 
been applied to all earthquakes due to the growth or 
moulding of the earth’s crust There seems no valid 
reason for confining it to earthquakes connected with 
horizontal displacements The name of the third * 
class, epeirogcnic and tectonic, is cumbrous. Termino¬ 
logy, however, is of less consequence than the classi¬ 
fication implied, which is a useful one. 

Under the heading of epeirogenic earthquakes are 
included the great earthquakes of New Madrid in 1811, 
Assam in 1897, and Kangra in 1905. The Chilian 
earthquakes of 1822, 1835, and 1837 would have been 
added if it were certain that they were accompanied 
by elevation of the land. But the author accepts 
, Suess’s arguments—which seem to me inconclusive— 
and considers that those who saw definite traces of 
elevation were mistaken. Possibly he would have 
revised this opinion could he have known of the recent 
observations in Japan (see Nature, January 10, p 65) 
on the later settling of elevated tracts. 

Typical examples of tectonic earthquakes are the 
Owen’s Valley earthquake of 1872, the Sumatra • 
earthquake of 1892, and the Californian earthquake of 
1906; those of epeirogenic and tectonic earthquakes 
are the New Zealand earthquakes of 1848 and 1855, 
the Japanese earthquake of 1891, and the Alaskan 
earthquakes of 1899. Of volcanic earthquakes, accounts 
s are given, among others, of the Hawaiian earthquake 
of *868, the Ischian earthquakes of 1883, etc., and 
earthquakes connected with various eruptions in 
Japan and the Philippine Islands. 

The chapters in which these earthquakes are de- 
, scribed form, roughly, two-thirds of the book. Of the 
retraining third, half is given to secondary glyptogenic 
effects of earthquakes, such as the isostatic readjust¬ 
ment of alluvial plains, the subsidence of coasts and 
submarine talus (including accounts of the Jamaica 
^earthquakes of 1692 and 1907 and the Messina earth- 
. quake of 1908), and avalanches, effects on glaciers, etc. 
^•The latter half contains interesting discussions of some 
/ itritbeUaneous questions, such as changes in topo- „ 
w graphy produced by earthquakes, the influence of 
-^|eological conditions on the trend of isoseismal lines, 
rnigration of,epicentres, and the geographical dis- 
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tribution of earthquakes. The last two chapters 
might well have been longer; perhaps they were 
hurriedly finished in the closing days of the author’s 
life. Of the migration of epicentres, two t ^ examples 
only are given, of the Calabrian earthquakes on a, 
small scale, and of earthquakes along the unstable 
circum-Pacific circle on a large scale. A page or two 
on the migration of after-shock epicentres, which is 
merely touched on, would have been a welcome addi¬ 
tion. As the author remarks, such a study would tend 
to nothing less than the prevision of earthquakes. 
Still more effective for the purpose would have been a 
study of the migration of fore-shock epicentres. For 
example, in those of the Japanese earthquake of 1891, 
the distribution of epicentres during the years 1890 
and 1891 outlined the future zones of dislocation and 
clearly pointed to the coming earthquake. 

There are few omissions of any consequence. Some 
have been suggested above, the principal one being 
the absence of reference to shocks of small intensity. 
In the account of the Ischian earthquakes, Johnston- 
Lavis’s monograph is not mentioned The important 
part played by after-shocks is not considered in detail. 
Such omissions, however, are of small ar count in com¬ 
parison with the great service that the author has 
rendered. Here, under one cover, are gathered 
materials collected from widely scattered sources. 
Few, if any, writers have had Montessus 1 's acquaintance 
with the literature of earthquakes, and there are not 
many libraries, either public or private, that contain 
all the works from which he has drawn his admirable 
illustrations. In no way is this last volume inferior to 
its two predecessors. To have produced it is a worthy 
ending to a life of unceasing labour in the cause of 
science C. Davison. 


Egyptian Mummies. 

Egyptian Mummies. By Prof. G. Elliot Smith and 
Warren R. Dawson. Pp. 190 + 65 plates. (London: 
G. Allen and Unwin, Ltd., 1924) 2net. 

RQF, ELLIOT SMITH and Mr Warren Dawson 
have written a very interesting and useful book 
on mummies, which appears in a most attractive guise 
(except for some of the illustrations). Its outward 
show would seem to indicate that it is intended for the 
general reader who is “ keen on ” mummies and 
mystery rather than for the scientific student, but the 
latter will find in it much detail of purely scientific (and 
more especially pathological) interest, besides a sketch 
of the history of the practice m Egypt which, being 
written by the chief authority on the subject, can be 
accepted without question. The book takes the 
place of the old and out-of-date work of Pettigrew, 
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mummy became a sort o! human statue much like thosei > 
proposed by Jeremy Benthatn. Finally We see haw 
it declined until Christianity abolished it, after a short" 
struggle with those Egyptian Christians who wished to 
retain their ancient national practice. 

Chapters on the funerary furniture and amulets of 
the mummy, the spells of the Book of the Dead, etc.,’ 
are given, and a useful list of those kings Whose tombs 
and mummies are known. 

The pathological side of the inquiry is, of course, 
well represented, and physicians will find interesting 
the proofs of the existence of dental and tubercular 
caries, leprosy, Pott’s disease, gall-stones, osteo¬ 
sarcoma, mastoid disease, talipes, and Dystocia adiposo - 
genitalis among the ancient Egyptians, to whom, 
however, syphilis seems to have been unknown. Prof. 
Elliot Smith gives several photographs of such patho¬ 
logical conditions. 

The photographic illustrations are good, but the non¬ 
photographic ones are very unsatisfactory woodcuts 
after well-known photographs which surely might them¬ 
selves have been used. Fig 16 is a case in which one 
of the least unpleasing mummies has been made 
hideous in the woodcut, which is drawn from an 
admirable photograph. We are sorry to see these ugly 
blemishes in a most useful book. H. R. Hall. 


Our Bookshelf. 

Allen's Commercial Organic Analysts . Edited by 
Samuel S. Sadtler, Dr. Elbert C. Lathrop, and 
C. Ainsworth Mitchell. Vol. 2: Fixed Oils, Fats 
and Waxes, Special Characters and Methods , Butter 
Fat , Lard , Linseed Oil, Higher Fatty Acids, Soap, 
Glycerin, Wool-fat, Cloth Oils, Sterol Alcohols . Fifth 
edition, revised and in part rewritten. Pp. ix + 807, 
(London : J. and A. Churchill, 1924-) 3°*- net, 

A period of fourteen years has elapsed since the , 
publication of the equivalent volume in the last edition 
of Allen’s “ Commercial Organic Analysis.” The 
reputation of this standard text-book is definitely , 
upheld in the new volume. A comparison of the old 
and new shows that a thorough revision of data from 
the analytical investigation of fixed oils, fats, and 
wgxes has been made, resulting in a considerable 
increase in the size of the book. A part of the increase 
is due to the fact that, while giving the latest and best 
methods, the older methods have in many cases been 
also intentionally retained. The section on the special h 
characters and modes of examination of fats, oils, arid^ 
waxes has been doubled in size and now covers hear$ \ 
half the book, while some of the smaller sections^ J 
show a fourfold expansion. Many subjects practically ^ 
unknown in commercial analysis when the previous; /, 
issue -appeared («.*. fermentation glycerin, vitamina,;^ 
montan wax, etc.) have now their place in the ne^’; 
edition. - , , ■ /Vi 

In the refined glycerin section, a reference is 
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which hitherto has been almost the only treatise 
^Ooially devoted to the subject, though the archaeo- 
' logical reader will find a very useful chapter on the 
> matter in Sir Ernest Budge’s long out-of-print book, 
‘* The Mummy.” 

On the archaeological side the book is unexceptionable, 
until the writers (as we fear was to be expected) launch 
into a dogmatic statement (rather than, as one would 
hhve preferred, a reasoned justification) of the now 
wdl-known “ diffusionist ” theory of the spread of all 
. human culture from Egypt, even so far as America via 
Polynesia, of which Prof. Elliot Smith is the protagonist. 
They inform us, as if the matter were settled fact, that 
mummification spread via India to Malaysia, Torres 
Straits, Polynesia, and finally Peru and Mexico, “ and 
became widely diffused in both continents of America ” 
(pp. 164,165). There is no peradventure in this matter 
for these authors : it is as settled a fact for them as is 
any religious dogma for its croyants ; and is calmly 
assumed to be a known fact Let it first be proved to 
be even a probable theory It is not yet accepted as 
such by the archaeologists. It may eventually be 
proved to be a probable theory ; we do not say that it 
will not or cannot, because we have no beliefs on these 
’ subjects whatever : we consider beliefs about anything 
relating to the early history of man and the origins and 
diffusion of his culture to be totally unjustified and 
unscientific 4 one is still dimly groping in the dark of 
theories and hypotheses, noj: dealing with mathematical 
certainties The “ diffusionist ” theory is just one 
of these hypotheses which may be true but cannot yet 
be proved to be so, any more than any other theory of 
the kind, and until it is proved so, should not be stated 
as uncontroverted fact, winch it is not 

On the archaeological side, the authors clearly state 
,the extremely probable origin of mummification in the 
drying-up of the body.in the hot rainless desert sand 
of the primitive Egyptians’ graves, which first gave the 
idea of preserving the dead in the pathetic hope that 
they could in some muddle-headed way be made to 
live agam Jt was a protest agamst death, which the 
Egyptians loathed * “ 0 ye who love life and hate 
death,” begins the prayer which summons the living 
to come and bear their offerings of food to the tomb that 
the dimly imagined “ double ” or ka of the deceased 
might feed upon it and somehow “ live.” Then we 
are told how true mummification began with the 
addition of preservatives and bandages, first only in 
the case of the king and then of his nobles. The 
; common people were not embalmed even in the most 
summary way until much later. Then we see how the 
practice grew and developed, until it reached its apogee 
In pome respects in the time of the XVlIIth-XIXth 
Dynasties, though it was not until the XXIst that the 
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^.fo the excellent u Ardeer Analytical Methods " book, 
so far as the reviewer is aware, this analytical 
/' process book is only available for private use in the 
^ Nobel Laboratories. 

The book, which is printed in the United States, is 
' excellently produced and the price reasonable com- 
v ' pared with present-day standards. The increase in 
tost compared with the price of the former edition is 
less than proportional to the increase in size. 

J Reiu.y. 

" Evenings with the Sum . By Mary Procter. Pp. ix + 
212 + 8 plates (London: Cassell and Co., Ltd, 
1924,) 10s. 6 d . net. 

This work is not to be confused with the Children’s 
Book of the Heavens ” by the same author. It is an 
entirely new work and is intended for amateur astro¬ 
nomers, and for those who wish to learn something 
about the constellations, both in their appearance in 
the sky, and in the wealth of legendary lore connected 
with them Accordingly, the division is into twelve 
evenings or chapters, each dealing with a certain num¬ 
ber of constellations near to one another in the sky, 
until the whole of the constellations visible in northern 
. latitudes have been passed in review The work is, in 
a spirit of filial piety, dedicated to the father of the 
author, th| late distinguished astronomer, R. A. 
Procter, “ who taught me how to know and love the 
stars * 9 From him she has inherited another gift, that 
of lucid and interesting description. 

Each chapter is illustrated by a series of very clear 
and well-drawn original charts, by means of which the 
reader and student is safely piloted through the con¬ 
stellations. After a description of the constellation, 
the chief objects of interest are pointed out, with many 
aptly-chosen illustrative quotations from literary and 
legendary allusions to such objects. Appended to the 
twelve chapters is an interesting poem, the “ Voices of 
the Suns/’ by the father of the author. There is also ' 
an excellent index, and in addition eight beautiful 
plates of nebulae. The frontispiece in particular is a 
fine reproduction of the great cluster in Hercules, as 
photographed at the Dominion Astrophysical Observa¬ 
tory with the 72-inch reflector, 
v The book, too, is very well printed. Both for 
its astronomical and its literary excellence it can 
be highly recommended, and is deserving of a wide 
circulation. It is the work, too, of an expert. 

A. L. C. 

The Soil and its Management. By Prof. Merritt F. 

Miller. Pp, vi+386. (Boston and London: Ginn 
; and Co., 1924.) 7 s. 6 d. net, 

* Pro*. Miller's book is designed for schools teaching 
Vocational agriculture and for short-course students in 
agricultural colleges, and forms an admirable intro¬ 
ductory course in agriculture. Little or no acquaint- 
with Chemistry and other sciences is assumed, 
author has succeeded notably in avoiding techni- 
and has produced a most interesting and read- 
fabfe account of soils, soil fertility, and soil management 
Without loss of clearness or accuracy. 

general arrangement k not very different from 
[opted in most text-books dealing with the soil. 


but the treatment is unusually full for an elementary 
work, and the constant reference to farm practice and| 
to observations and experiments which may readi! ^ 
made on the farm and in the countryside is an at 
ive characteristic. At the end of each chaptetj i v 
is a series of questions, together with skilfully selected 
practical exercises, both in the laboratory and in. the 
field, and 4 4 home projects *' for the benefit of the^py 
who lives on a farm. There are also references to few 
advanced books dealing with the various aspects of the 
subject. The numerous illustrations from photographs 
are another special feature : they are well reproduced 
and are very much to the point—particular mention v 1 
may be made of the little series of pictures showing the 
crops in different rotations. 

The author writes for American students and with 
American farming practice in view, and there is a good 
deal that is not directly applicable to conditions in 
Great Britain ; but it is a work whicli all who have to 
do with the elementary teaching of agriculture will 
find most useful. C. T. G. 

Butterflies of India. By Chas. B. Antram. Pp. 

xvi + 226 (Calcutta and Simla: Thacker, Spink 

and Co , 1924 ) 30 rupees. 

This book is intended for the uninitiated, and its 
primary object is to illustrate all the Indian butter¬ 
flies, except a few which are very closely alike. 
More than 500 species are dealt with, leaving the 
Lyaenidce and Hesperiidae for treatment in a second 
volume A few notes on the collection and preserva¬ 
tion of specimens are given, and the remainder of 1 the 
book is occupied with short and, so far as possible, 
non-teehnical specific descriptions. The characters 
given for three out of the four faqplies arc popularised, 
we think, to the extent of inefficiency, while the Nym- 
phahdie are not diagnosed at all Generic keys or 
tables arc dispensed with, no doubt on account of . 
the difficulty of translating them into non-technicaP 
language The reader, therefore, needs to compare 
his specimens with the illustrations and descriptions 
until he alights upon the correct species After a 
little practice he will probably experience no great 
difficulties in doing so 

The book is well produced and will, no doubt, 
prove to be a useful popular guide for the many col¬ 
lectors of these insects scattered through India. On 
p 38 there is a description of a new species of Par- 
nassius from 'Tibet: it is hoped that the author will 
also publish a technical diagnosis of the insect, if he 
has not already done so, in some scientific periodical. 

Lehrbuch der anorgamschen Chemte. Von Karl A. 

Hofmann. Funfte Auflagc Pp. xiv + 761 + 7 

Tafeln (Braunschweig: F Vicwegund Sohn A.-G., 

1924) 17*50 gold marks. 

Prof- Hofmann’s text-book has been carefully revised 
and brought up-to-date, It gives a clear and fairly 
detailed account of the subject along recognised lines, 
including the rarer elements, and will be found useful 
by advanced students* As in most German text- , 
books, a section on explosives is added. It gives an 
impression that German students make a special study 
of this subject. 
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Letters to the Editor. 

[ The Editor does not hold himself responsible for 
Opinions expressed by his correspondents . Neither 

' mn ke undertake to return , nor to correspond with 
' < the tort lets of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ] 

Dutch Pendulum Observations in Submarines. 

In the letter from Mr. Bowie on the subject of 
Dr. F. A Vemng Meinesz’s pendulum observations 
on board a submarine, which appeared in Nature 
of December 27, 1924, p 930, there is a passage 
which seems to me to suggest a wrong idea of Dr 
Meinesz's method and thereby perhaps to engender 
doubts as to the possible accuracy of his results 
Mr Bowie quotes the following pargraph from a 
paper which he presented at the Pan-Pacific Scientific 
Congress of 1920 " Tt is hoped that a satisfactory 

apparatus may be devised for determining the in¬ 
tensity of gravity at sea, using special vessels or 
commercial vessels There are several types of 
apparatus in existence, but no one of them gives 
results of sufficient accuracy for the study of isostasy 
The writer suggests that it may be possible to obtain 
a fair value of the intensity of gravity at sea by the 
use of the land apparatus properly mounted on a 
vessel. The apparatus would have to be swung m 
double gimbals and should be placed near the point 
of minimum translation resulting from the pitching 
and rolling of the vessel,'* and adds, " It was with 
great satisfaction that I read that Dr. Meinesz had 
accomplished the accurate determination of gravity 
at sea with the use of pendulums No doubt he 
arrived at the conclusion that the pendulum could 
be used independently of my suggestion in 1920 ” 
The passage gives the impression that Dr. Meinesz’s 
method consists of so mounting the apparatus as to 
reduce the disturbance duo to the pitching and rolling 
of the vessel to a negligible quantity But this is 
not the method at all, and indeed one may reasonably 
doubt whether it would ever be possible to produce 
on board a ship a stillness at all comparable to that 
enjoyed by what the inhabitants doubtless consider 
the terra flrma of the western part of Holland , yet 
in that region the instability of the ground is such 
that Dr Memehz found it impossible to obtain any 
result by means of the pendulum apparatus used in 
the ordinary way, as the disturbance of the time of 
oscillation of the pendulum caused by the movements 
of the ground was far too great, *The same difficulty 
has been met by other observers in places where the 
conditions are similar to those found in western 
Holland 

To overcome this difficulty, Dr. Meinesz thought 
of the ingenious plan of swinging two pendulums 
Simultaneously on the same stand. He showed by 
analysis that from observations of the times of swing 
of the two disturbed pendulums it was possible to 
deduce the time of swing of a hypothetical pendulum, 
the length of which is constant so long as those of 
the two real pendulums do not vary, and the time 
of swing of which is independent of the disturbances 
suffered by the real pendulums The two pendulums 
are swung in the same plane and on the same support; 
that is to say, their knife-edges are parallel and the 
surfaces on which they swing are rigidly connected. 
The idea of the method, to state it quite roughly, is 
that the two pendulums suffer equal but opposite 
disturbances, so that a mean undisturbed value is 
deducible 

This method was found to give excellent results 
on the slightly unstable soil of Holland, and has also 
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been found to give good results On a submarine ' 
where the instability, though much less than that of 
a ship floating on the surface, is nevertheless enormous , 
compared with the least stable of the land stations. 

I cannot believe that attempts to reduce tbe effects - 
of a ship’s movements by such devices as gimbals 
and the like would ever have been successful in 
freeing a pendulum, swinging by itself, from dis¬ 
turbances too great to be tolerable, but Dr. Meinesz 
introduces a new idea quite different from that of 
damping out the effects of the movements. 

It is very desirable that the originality of Dr, 
Meinesz's method should be recognised and that he 
should have full credit as the sole inventor of a plan 
which seems to have solved the problem of the 
determination of gravity at sea. 

* G. P. Lenox-Conyngham 

Trinity College, 

Cambridge, December 30. 


On a Connexion between the Spectra of Argon 
and Ionised Potassium. 

The quantitative relations between the spectra of 
argon and ionised potassium have been for some 
time a subject of investigation m the Amsterdam 
Laboratory The available observations are chiefty 
due |j$ Schillmger (Wiener Sitz Her 118, O05, 1909), 
McLennan (Proc K.S , 100, 182, 1921), and Dik and 
Zeeman (Proc Kon . Acad Amsterdam , 1922, 1923). 
SchiUingcr used a spark for the production of the K* 
spectrum, McLennan, as well as Dik and Zeeman, the 
electrodeless discharge. Dik and Zeeman got a rather 
pure spectrum, because with very intense dis¬ 
charges the arc lines were entirely suppressed, a result 
at variance with that of other observers The observa¬ 
tions were obtained with a quartz spectrograph. 
The accuracy is, therefore, not sufficient for a scrutinis- / 
mg analysis, and observations with a grating spectro¬ 
graph were projected 

Prof Konen kindly informed us that in Bonn such 
measurements were already in hand, so that they 
were here postponed From the preliminary observa¬ 
tions, Dik and Zeeman concluded that, in the spectrum 
of ionised potassium, constant differences of about 
847 and 1696 were present, and this would point to 
a connexion with the red spectrum of argon (Rydberg). 
Afterwards the present authors (De Bruin and Zeeman, 
Nature, Sept. 6 , 1924, p* 352) investigated the blue 
spectrum of argon (accurate measurements of Eder 
and Valenta), and it appeared that a difference of % 
about 846 here is also Characteristic, as well as about 
414 also found with the spectrum of KL Afterwards 
we found that Paulson (A$tr. Journ 41, p. 73, 1913) r , 
had also hit upon the difference of about 846 m 
argon Recently, Dahmen (Zeitschr.f. Phys 29,1924,, 
p 264), of Bonn, has published measurements on 
ionised potassium, using a large grating, and potassium ; 
electrodes in an atmosphere of argon. In his expert- / 
ments the arc lines are not absent, but his results art* ; 
far more accurate. 

From an examination of this new material, we have t * 
come to the conclusion that the difference of about 
847 is not characteristic and probably cannot be main- „ , 
tamed. The difference of about 1696 is present, a iy l 
more accurate value being about 1712, Instead of 
the difference qf about 414, we now find 418 2 iofc 
ionised potassium. Vi 

We have found some groups of regularly distributed , V 
lines-exhibiting also regular distribution of intensities*;, 
a fact of some importance for the further analysis, U / 
because the intensities are closely connected with mpt; f 
inner quantum numbers. In the " quintets," 
second component has the greater intensity, surpasah^^'-^; 
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the first and third component. These groups 
, tol limes allow us to conclude that in Dahmen’s observa- 
7/ tions some lines are absent which are present in Dik 
and Zeeman's tables 

; Some examples of “ quintets " may be given here 
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D, Z) means observed by Dik and Zeeman 
G) refers to Goldstein's observations of the 
“ GrundSpectrum " Goldstein {Verh. deutsch , phys. 
Ges, 321. 1907; 426 1910), who was the first to obtain 
the spectrum of ionised potassium, observed 16 lines 
in the red part of the spectrum Ten of these lines 
are incorporated in the quintets " given 

Further details will be published by one of us 
(de B.) on another occasion. 

T. L. de Bruin. 

P. Zeeman. 

Amsterdam, December 29. 


The Ages of Peat 4 Deposits. 

Dr. W. H. Pearsall's article on this subject in 
Nature of December 6 refers to the absence of definite 
foifest layers in the Pennine peat, in contrast to the 
' peat with tree layers described by Lewis and others 
Dt. Pearsall appears to have overlooked the fact, 
however, that noth the age and composition of 
mountain peat may differ considerably from that of 
marsh peat, in which tree layers are invariably found, 
and the presumption is that the Pennine peat to 
which he refers belongs to the former class The 
Absence of tree layers in mountain peat is general 
^throughout Ireland, whatever it may be elsewhere. 
This is due, not to the elevation at which it is formed, 
", but to the stratum on which it rests, and which is 
< invariably a surface soil, not always waterlogged, but 
-.^deficient in lime and other alkaline bases, and on 
> ywhich the ordinary decomposition of humus is 

: i . m 3882, vol. 115] 


retarded or checked altogether. Tree stumps of 
Scots pine and birch, and more rarely oak, occur 
under the mountain peat up to elevations of 1500 
feet to 2000 feet, and in situations where trees could 
not attain a similar size or rate of growth to-day. 

Dr. Pearsall states that tree layers are not neces¬ 
sarily an indication of climatic change, and I v agree 
with him. But they are undoubtedly an indication of 
change m the soil or peat water upon which the tree 
layers subsist, and also of the level at which the 
water table stood when they were growing. These 
root layers invariably show a decreasing size and 
rate of growth the higher they stand above the water 
table of the marsh which gave rise to the peat forma¬ 
tion. The question is somewhat complicated by the 
fact that in most mountain districts, marsh and 
mountain peat are intermixed over wide areas, the 
mountain peat covering the higher and better drained 
surfaces, and the marsh peat the depressions or 
hollows which were originally small shallow lakes. 
The former never contains definite root layers, the 
latter root layers up to the level at which the 
sphagnum peat was formed, indicating a poult at 
which sterility prevented all plant growth except 
mosses, stunted heather, and similar plants 

So far as I am aware, few investigators distinguish 
between these two types of peat, and when tree layers 
are found in the shallow marsh peat of mountain 
districts, the fact is overlooked that they may be 
distinctly older than the mountain peat lying between 
them, and under , but not in which the tree stumps 
occur on the natural soil It is highly probable that 
the mountain peat coiresponds m age to the Sub¬ 
merged Forest period, and also to the margins of the 
deeper and larger bogs of Ireland and Scotland. In 
these margins Scots pine and oak are usually found 
mixed, but in the deeper layers oak is absent 

It is possible that considerable errors may arise by 
assuming that Scandinavian peat is of the same age 
as that of Ireland and Scotland Existing peat 
could not have been formed until the final retreat of 
the ice sheet, but probably began immediately after 
that retreat in the form of plant growth in the shallow 
lakes and marshes. Thousands of years may have 
separated the final retreat of the ice from the British 
Isles and its retreat from Southern Scandinavia, and 
m the interval peat has been forming wherever the 
conditions were suitable, irrespective of climate, 
although climate must have affected its rate of growth, 
That peat formation is going on to-day can be seep 
in many parts of the north and west wheftever 
stagnant water accumulates, or soil surfaces are 
leaching out Neither the marsh peat 111 the one, 
nor the mountain peat in the other, is necessarily an 
indicator of climate, but the root layers in and under 
the marsh peat suggest that it is of a much greater age 
than the mountain peat so far as the lower layers are 
concerned The sphagnum peat is evidently a more 
recent growth, and reaches a more or less definite 
height m relation to the average diameter of the bog. 

A, C Forbes. 

Forestry Branch, 

Dublin 


In Nature for December 6, 1924, Dr, W. H. 
Pearsall directed attention to the results which have 
recently been achieved in work on the Pennine peat 
of Yorkshire; and discussed some of the problems 
of correlation which arise. Several of the points 
raised demand further comment. 

• After enumerating and discussing the validity of 
the conclusions reached by Lewis for the Scottish 
Peat Mosses, Dr. Pearsall says.: “ SamueLssoa has 
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' teihvefctigated the Scottish deposits and hts main 
conclusions agree with those of Lewis/’ This state- 
moot might almost be described as a travesty of the 
; tacts Samuelsson (Bull Geol. Inst Upsala, Vol. X. 

; 197*260) does indeed confirm the general succession 

\ established by Lewis ; but even in this there 19 not 
, r Ontire agreement. (See, for example, p 222 ) Lewis's 
hiain conclusions are surely contained in his correlation 

the peat succession with the later glacial and inter- 
glacial periods of the system devised by James Geikie, 
/'and witli this correlation Samuelsson disagrees. In 
/the early part of a critical discussion (see especially 
\fjgp' 217-226) he says: " Lewis has started from 
/^Geikie's point of view and endeavoured to bring his 
1 results into accordance with Geikie's opinion as much 
| as possible But by holding one-sidedly on to the 
^correctness of Geikie’s classification of the late 
/ quaternary history of Scotland, Lewis has been led 
to some conclusions that are certainly wrong." 

1 The arguments of Geikie and Lewis for the inter¬ 
glacial age of part of the Scottish peat may be sum¬ 
marised thus ‘ 

(1) A submerged forest (with present day flora) 

underlies the carse lands of the Forth and 
Tay, 

(2) These carse lands rise inland and pass into the 

gravels of the 45-50 ft Raised Beach 

(3) Moraines have been seen resting on this beach. 

Therefore, the Submerged Forest is earlier than 
the glaciation represented by the moraines. The 
Submerged Forest is taken to be represented in the 
Scottish peat by the Lower Forestian, the glaciation 
by the and Arctic Bed (Lower Turbarian), a sub¬ 
sequent emergence by the Upper Forestian, and a 
further submergence (25 foot Beach) by the Upper 
Turbariati. 

This beautifully sequential argument is utterly 
r destroyed by the following considerations : 

* (1) There is no contemporaneity between the carse 

lands of the Forth and Tay and the gravels 
of the 45-50 ft. beach. 

(2) There is no independent evidence for the 
emergence which is supposed to be repre¬ 
sented by the Upper Forestian ; and, in any 
case, Samuelsson has pointed out that no 
such emergence i9 necessary. 

Not content with quoting results based on a mis- 
correlation, Dr Pearsall states * " Now along the 
Scottish coasts, the submerged forests are replaced 
by the 40-50 ft. beaches, also of Neolithic date, 

This is confusion worse confounded indeed ! It is 
not that the results and conclusiorfs of later workers 
are hidden away in obscure and widely scattered 
journals On the contrary, m Wright’s “ Quaternary 
Ice Age" (chap xvi.) there is a delightfully clear, 
concise and well-written presentation of the evidence 
bearing on the raised beaches and submerged forests 
of the British Isles Here it is plainly stated that 
there exists in Scotland a group of raised beaches, 
ranging from the 100 ft. to the ao ft. level, which are 
in part contemporaneous with the existence of laTge 
glaciers, and that these are separated from 'the 
25 it. raised beach of Scotland, Northern England 
and Ireland, by a period of emergence In which 
the submerged forests grew. It is to this (“ 25 ft.") 

f eriod of submergence that the carse clays of the 
orth and Tay belong, and these clays, as well as 
the associated beach gravels, have been proved, m all 
cases where the relation can be observed, to overlie 
the Submerged Forest. 

The 25 ft. beach contains Campigmen implements 
exactly similar in type to those which are found 
associated with the kitchen middens of the maximum 


of the Litiorina depression in Scandinavia ; and; 'inV 
Scandinavia, this Campigmen industry is associated, 
with pigmy flints of Tardenoisien type. This evidence 

^ ars to contradict Clement Reid’s assignation of 
>olithic date to the submerged forest, which is, 
quoted by Dr. Pearsall. In this connexion, however, 
it must be remembered that Clement Reid was not 
speaking of the submerged forests of Scotland and 
Northern England, and also that the submerged 
forests increase in number and in depth outwards 
from Scotland. The uppermost submerged forest of 
Southern England and Wales appears to be of 
Neolithic or even Bronze Age, but it is possible that 
the Scottish submerged forest, of which the pre- 
Tardenoisien age is undoubted, represents the lowest 
submerged forest of the areas further south. 

Now Dr. Pearsall tentatively correlates the Sub¬ 
merged Forest with the birch forest at the base of 
the Pennine peat, and suggests that its destruction 
coincided with the colder climate assumed for the 
Lower Turbanan. Dr Woodhead, however ( Journ . 
Bot , Oct. 1924, p. 303), does not assume any in¬ 
creasing cold to account for the destruction of this 
forest. Further, if the Pennine forest lies above 
sand containing relics of a Tardenoisien industry, 
and the Submerged Forest lies below gravels of the 
same date, the two cannot be contemporaneous. 

It is, of course, very desirable that correlation 
should be attempted, but, until Dr Pearsall can build 
on better and on sounder foundations than he has 
done, it seems a pity that the very beautiful and 
precise work done by Mr. Holmes, Mr. Buckley and 
Dr Woodhead should be obscured by such specula¬ 
tions Laurance H. Tonks. 

Manchester, December 12, 1924. 
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Mr. Tonks raises some interesting points to which 
further reference seems to me desirable, in regard to 
my article on the’ ages of peat deposits That article 
refers to the peat horizons recognised by Lewis m, 
Scotland and uses the names which Lewis adopted. 

It points out that these M roughly correspond " to 
Geikie’s well-known climatic periods. Mr* Tonks 1 
appears to assume from this that I have accepted and 
argued from the whole of the implications of the 
Lewis-Geikie system. Nothing could be further from 
the truth. Mr, Tonks then apparently accuses me of 
declaring that Samuelsson has agreed with these 
implications. It is, in fact, evident from the para¬ 
graph in whteh my reference to Samuelsson occurs— 
that the points of agreement between Samuelsson and 
Lewis to which I refer are the nature of the Scotch 
peat succession, its widespread character and its 
possible relation to climate. My opinion that these 
are the mam conclusions to be drawn from the work 
of Lewis, remains unshaken. The article further 
refers to the " submerged forests round the English 
coasts " and not to those known in Scotland, to which 
Mr. Tonks refers at length. There appears to be no 
clear evidence that the English and Scotch submerged 
forests are of the same age although the suggestion 
Mr. Tonks makes is quite possible. Much of Mr* 
Tonka's letter is thus based on misinterpretations and 
misunderstandings. ; - 

One of the objects of the article was to indicate, so , 
far as possible, that if one attempts to correlate the v 
results of the British and Scandinavian peat invest!- 
gations, then the results throw considerable doubt on’/ 
what may be termed the climatic hypothesis of peat ) 
stratification. This result is actuary obtained whether, 
the age of the Scotch peats is estimated through the 
40-50 ft. beaches, a doubtful method as Mr, Tonka 
shows, or through the 25 ft. beaches. In the J 
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tic hypothesis that in Neolithic Britain conditions 
d to be cold and moist, while in Scandinavia 


/'according to Lewis, the mosses in Southern 
Scotland lying on the 25 ft. beaches have a basal 
layer of shrub remains (largely birch) above which 
; 4 are peat layers chiefly composed of Eriophorum. This 
, stratification agrees with that of the upper layers of 
the older mosses further inland. The wood layer 
may thus approximate to that of Lewis's Upper Forest 
layer, and since the 25 ft beaches are about Cam- 
pignien age, the Upper Forest would be approximately 
Neolithic. On the climatic hypothesis, this might be 
held to suggest that the Neolithic period was relatively 
warm ana dry in Scotland — agreeing on the whole 
with the Scandinavian conclusion Yet m the 
Pennines this period appears to have been one of 
forest destruction and peat development, which 
' would, on the climatic hypothesis, require cold and 
moist conditions. 

The whole point of these attempted correlations, 
so far as I am concerned, is that on whatever they are 
based, they result in throwing doubt on the hypothesis 
that peat stratification is, in Britain, an indication of 
climatic change The method employed in the 
original article results in the correlation of Lower 
Turbarian (presumably cold and moist) with the 
destruction of the Pennine Forest While this is 
better so far as Britain is concerned, it means on the 
climatic hypothesis that in Neolithic Britain conditions 
tended to be cold and moist, while in Scandinavia 
they were relatively warm and dry. The point of my 
article as expressed in the last two paragraphs remains 
just as clear if the Scottish peats are wholly ignored 
They represerit, however, the chief British evidence 
for the climatic theory of peat succession, and hence 
the attempt was made to include them, though 
admittedly nothing but the establishment of cultural 
horizons can give an adequate basis for this correlation 

W. H Pearsall 

Acid-base Titrations and Equilibria 
of Weak Bases and Acids* 

It has been supposed in the past that substances 
with feebly acidic or basic properties, say with K a or 
K fc less than 2*5 xio*’ in the case of N/20 dilution, 
are incapable 1 of estimation by acid-base titrations. 
I have recently succeeded in elaborating a technique 
by which this object can be attained : the main 
principles involved are set out below. 

The titration of strong acids or bases in the presence 
of indicators depends on the steep (and maximal) 
gradient in the degree of acidity (hydrogen ion 
concentration, P H ) at the " end - point" in the 
\.neutralisation. Thus, with a fairly strong base the 
P ri during a titration is governed by the well-known 
mass-law approximation,* 

Pktv -pi< ^log K' 

. [Acid added] , . 


/from which can be deduced the indicator with most 
^suitable transition zone for the titration, An analo¬ 
gous equation holds for the titration of fairly strong 
acids, 

„ Equation (x) rests on the assumption that all the 
acid added to the weak base goes to form a com- 
‘ ptetely dissociated salt and that the free base is 
Jlttealf non-ionised. The fitst assumption is no longer 
with a very weak base having a dissociation 
. constant commensurate with that of water : a highly 
Vftfcid solution is formed, a large fraction of the added 
t v wtt 1 is uncombihed with the base, and the effect of 
;«e add On the solute is masked by its effect on the 
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solvent, no end-point being shown when P H is plotted 
against added acid. This difficulty has been over* 
come by a formula and method of approach already 
applied by the writer to amino-acids and polypep¬ 
tides 3 From each value of " Acid added A is 
subtracted the amount present in the free state, 
which can be calculated from the equation , 

[H*] =d[free HC 1 ], ... (2) 

where a is known and [H*] is the quantity determined 
experimentally , and it is found that the formula 
so modified becomes strictly applicable to the very 
feeblest bases, and the corresponoing modified formula 
equally applicable to acids. The modus operandi of 
the technique is to determine the volume of standard 
soda or hydrochloric acid required to titrate the solute 
Over a given P u range or to a given Ph end-point * for 
any given K u or K b value this is directly proportional 
to the amount of solute present With the simplified 
apparatus now available, such as the Cambridge 
Instrument Co's portable outfit and Mr S W. 
Cole's hydrogen electrode, a complete electrometric 
P H determination can be carried out within the space 
of several minutes 

The theory has now been tested in detail in relation 
to some thirty acidic and basic groups The accuracy 
obtainable is found to be of the same order as that 
of an ordinary acid-base titration by the old-fashioned 
method. Thus the very feeble second basic group in 
arginine (K=^n x 10- 11 ) may be estimated with an 
accuracy of at least 1 part in 100 in, say, M/20 
solutions , while the P H during the course of a titra¬ 
tion may be predicted to within 0 02 P H units, that 
is, with an accuracy comparable with that attaching 
to the experimental reading With mixtures of acids 
or bases of different strengths the corrected amounts 
of alkali for hydrochloric acid) required to titrate over 
a given P M range is the sum of the amounts for each 
acidic or basic group 

Utilising this fact, I have been able to resolve a 
compound titration curve into its various components 
and estimate each of a number of acids and bases or 
ampholytes present simultaneously in a mixture, even 
when the respective K 0 and K„ values are sufficiently 
‘close to cause partial overlapping of the individual 
titration curves In order to estimate a given sub¬ 
stance, it is not essential to know the exact K fl or K b 
values when once its P„ combination curve has been 
determined , and on this basis I have been able to 
make accurate determinations of proteins in solution, 
Details will shortly be published (Proc Roy. Soc., 
B.) Other applications have included investigations 
of the molecular weight and chemical constitution 
and dissociation constants of several bodies of bio¬ 
chemical interest, and the detection of chemical 
changes (e,g the disproof of the theory of acid or base 
addition at peptide linkage in dipeptides) particularly 
those occurring during denaturation and enzyme 
hydrolysis. 

An experimentally determined u correction for 
blank " has previously been arbitrarily used by 
Tague * for the action of soda on amino-acids, but 
without reference to the titration theory, mass law 
equation, K a and I< # values, or prediction of titration 
curves. 

In deducing differential expressions for buffer value, 
Van Slyke 8 (1922) independently made use of a 
formula which is similar to the present writer's, but 
in which no account is taken of the incomplete 
dissociation of the titrant. The effect of the latter 
, on the accuracy of the formulae is evident from the 

*• Proc, Roy Soc, B, voL 95, pp. 440-484, 3©o-5S * (1&23-4), J. Che*. 
Soc., vol, ta3,pp, 3294*3303 (* 9 as)> 

* J Amec. Cham. Soc * vol. 4a, p 173 (1920) 

• /, BW Chw*., voL 3a, p 585 {192a) 
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from its surface in this way all the tiihej fn a greater \ 
degree would this be the case on hotter stars! even 1 
though much more massive than the sun. 

On the other hand, if we reject Jeans's hypothesis, v 
we rob him of his nearly unlimited supply of energy ; 
but could this not, in a small way, be compensated 
for by attributing to the stars a high degree of radio¬ 
activity, this source of energy, I take it, not having 
been included by the author in his computation of 
the " super-electronic " energy of the stars ? 

T. Schumann. 

Sloane Laboratory, Yale University, 

New Haven, Conn., U.S.A., 

December 17 


following values for the second basic dissociation 
‘ constant " of arginine calculated from the experi¬ 
mental P M values. 


Ph 



Harris’# Formula, 

Van SJyke’s Formula. 

3 14 

II 90 

II 89 

232 

II 90 

ii 88 

1 84 

II 90 

11 75 


It was shown 3 that for amino-acids, results suf¬ 
ficiently accurate for most purposes could be obtained 
if a in equation (2) were taken as o g when concentra¬ 
tions less than N/10 were dealt with As recently 
-emphasised by Cohn, P„ determined electrically is a 
measure of hydrogen ion '* activity " rather than 
" concentration " I have obtained results sufficiently 
accurate for analytical purposes by taking for a 
Noyes and Mclnnes’® figures for the activity of KCl 
of the same concentration as that of the total HC 1 
(titrant) added at each stage in the titration Similar 
conclusions have been reached in titrating weakly 
acidic groups with soda For highly accurate 
theoretical purposes I have calculated values of a 
for use in the presence of weakly basic or acidic 
groups of amino-acids from Sorensen's very careful 
P H determinations of glycine—HC 1 and —NaOH 
buffers. My theoretical investigations relate mainly 
the one acidic and one basic group in glycme, and 
the one acidic and two basic groups in arginine ’ it 
is intended to publish a detailed report in due course. 

Leslie J Harris. 

School of Biochemistry, Cambridge, 
and Carrow Research Laboratory, Norwich, 
December 16 


The Ages and Masses of the Stars, 

In his article on “ The Ages and Masses of the 
Stars" (Nature, December 6, 1924), Dr. J H, 
Jeans, to account for the source of stellar radiation, 
considers the possibility of positive and negative 
charges falling together/anmhilating each other, and 
passing away "in a blaze of glory," thus setting free 
enormous amounts of " sub-electronic J> energy 
Proceeding, he says, “ Nothing in the suggestion 
appears to conflict with modern atomic physics" 
and gives his reasons 

This may be very true, stnee we have nothing to 
disprove such a theory ; but to make an assumption 
of such a fundamental nature, and, as it seems to 
me, on insufficient grounds, is rather disconcerting 
to a conservative thind It requires some imagina¬ 
tion to think of an electron and a nucleus, the pro¬ 
perties of which are so vastly different, as " cancelling" 
one another 

The author’s one strong argument in favour of 
his theory is based on the loss of the mass of stars 
as obtained by Eddington (cf Nature, May 31, 
1924) In support of his theory of the annihilation 
of matter, Jeans makes the highly contestable state¬ 
ment, that “ we know of no normal process by which 
mass can escape except by radiation, whence we 
conclude that the diminution of mass is the equiva¬ 
lent of the energy radiated away." Objection to this 
can immediately be raised on the ground that we 
have direct evidence of a stellar body losing mass, in 
the case of the tails of comets Moreover, it has been 
shown by Gouy (Comptes rendus, 157, 186, 1913) and 
Page { Astrophys . Journal, vol lii. No 2, September 
1920) that, m the case of an atomic vibrator, the 
radiation pressure may very well exceed the gravita¬ 
tional attraction on the surface of our sun It is, 
therefore, quite imaginable that the sun is losing mass 

• J, Axoer. Chem. Soc., vol 42, p, 259 (19*0). 
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The merit I am inclined to claim for my hypothesis 
of sub-electronic energy is that this one simple 
hypothesis clears away a whole tangle of astronomical 
difficulties, The hypothesis may strike the physicist 
as unproved and unprovable, as it certainly is, but 
I think the following considerations will show that 
it ought not to be dismissed as fantastic. 

A gram of every substance (except hydrogen) 
contains 3 x io # ® negative electrons and a corre¬ 
sponding quantity of positive electricity Each 
gram of the sun s mass radiates 60 million ergs 
per annum, so that if sub-electronic energy is not 
drawn upon, each of these electric charges must fall 
through an average potential difference of 0*0012 
volts. The fall for one year does not look big, but 
radiation for io* years requires an average fall of 
120,000 volts, representing a fall from infinity to 
only 10- 18 cm. from a charge £ e. The figure of 10* 
years is the absolute minimum that can be considered ; 
evidence from the orbits of binaries and from the 
approximate equipartition of energy in stellar veloci¬ 
ties calls rather insistently for 10 1 * or even io 14 years. 
Also giant stars radiate anything up to a thousand 
times as much per unit mass as our sun It would be 
possible to find tolerably good reasons for replacing 
the above figure of 120,000 voltsvby 12 x 10® volts, 
and io- 11 cm by icr 17 cm If we have to con¬ 
template positive and negative charges getting as 
near to one another as this, it would seem that they 
might as well go a bit farther. To my mind it is 
easier to imagine a few charges stumbling into one 
another than to imagine a whole lot falling through 
these enormous potential differences and then 
stopping. 

Radioactive energy and energy of nuclear re¬ 
arrangement can, of course, be covered by an argu¬ 
ment of the same general type, except that we have 
to picture charges of the same sign starting at these 
infinitesimal distances from one another. There is 
nothing impossible in it, but neither, I claim, is there 
in the hypothesis of mutual annihilation. The in¬ 
adequacy of the highest degree of radioactivity 
known to us has been pointed out by Lmdemann and, 
others, but it has to be conceded that substances of 
far higher radioactivity may exist in the stars. 

A comet's tail can lose mass, and this loss of mass 
may be permanent, because the comet's own gravita¬ 
tional field is slight in comparison with the general 
field of the sun, nut the conditions are different for 
a body of stellar mass. So soon as a particle expelled 
by radiation pressure loses or changes its penod of 
vibration, it will fall back into the star. A cosmogony 
based on the conceptions suggested by Mr. Schumann , 
would seem to me to create more difficulties than it ; ( 
removes, but others may. think differently. Mr*, , 
Schumann's cosmogony would certainly fit in 
with Prof, Lindemann's theory of the nature sf 
spiral nebulae. J. H. jBAidM-;,\ 




London Fog of January 11-12, 1925. 

The accompanying curve (Fig i) indicates the 
variation m the quantity of suspended impurity in 
the air of Westminster during the recent fog. There 
was nothing very abnormal until the night of Saturday, 
January io, when the suspended impurity, instead of 
gradually falling in the afternoon as it usually does, 
commenced to rise at about 5 pm, reaching about 2 
milligrams per cubic metre by 9 p.m This level of 
impurity was maintained until midnight, when the 
normal fall occurred to a minimum of less than 0 5 
milligram per cubic metre at 5-7 o’clock on Sunday 
morning. After this the impurity rose rapidly until 
it passed beyond the scale of the recording instrument 
at 3 o’clock on Sunday afternoon It remained at 
this abnormally high level, which was more than 6 5 
milligrams per cubic metre—probably approaching 
10—until 7 p.m , when a gradual fall commenced, 
which was maintained fairly steadily until 5 o’clock 
on Monday morning, when the impurity was a 


matter, in the form of skeletal crystals. The record 
itself was a thick, black line. 

A microscope slide exposed from 4-37 to 4*55 P.M. 
and afterwards examined showed an extraordinarily 
rapid rate of settlement, the number of particles 
settling per square centimetre per minute at that time 
amounting to 80,000 

A cover glass exposed from 5*4 to 5 24 p.m. m the 
same way showed a deposit at the rate of 75,000 
particles per square centimetre per minute These 
particles were not water drops but solid matter and 
varied in size from about 1-5 microns down. There 
were a few small spheres Most of the particles were 
m the form of aggregates, hut very few showed any 
indication of having been held in the water drops 
There were a few scattered particles, apparently 
crystalline in structure, and about 1*5 microns m 
diameter, which formed the centre of groups of 
smaller particles, suggesting the dried-up site of the 
impact of a drop The formation of aggregates and 
the entire absence of wind may be the cause of the 


exceptional rate of settlement, as 



Kic. t Suspended impurity in the air of Westminster, 
Saturday, January io - Monday, Januniy u 


the number settling was much 
greater than would be accounted 
for by the normal deposit of par¬ 
ticles of a diameter of about x 
micron 

On Monday morning the leaves and 
twigs in the hedges were covered 
with thick hoar fiost which was 
brown in appearance A slide left 
out overnight was covered with 
ice which, when melted, gave a 
pool of black water, the roads 
were coated with a dark scum 
which, on the pools of water, 
showed as an iridescent oily - 
looking film It is very obvious 
that we were getting the London 
smoke in almost as great quantity 
as in a moderate London fog. 

It would be of interest if any * 
readers of Naiurf living between 
south and west of London ob- 


httle more than 0*5 milligram The same rapid 
increase in impurity again began on Monday morning 
about 7 a M., reaching a maximum of a little less than 
4 milligrams per cubic metre at noon This was 
maintained until 3 p m v when there was a rapid fall 
until 6 pm. 

Th^re were one or two interesting points noticeable 
in this fog A dust record at n o'clock on Monday 
morning showed a reading of nearly 30,000 particles 
per c c. Unfortunately, no dust counts were avail¬ 
able for the maximum period on Sunday, but there is 
usually a relation between the impurity recorded 
automatically by filtration and the dust count, 
indicating that about 8000 to 10,000 particles per 
cubic centimetre correspond to 1 milligram per cubic 
metre. On this basis there must have been something 
approaching loo,poo particles per cubic centimetre 
during the height of the fog on Sunday 

Dust records taken 11 miles south-west of London, 
at Cheam, on Sunday afternoon, gave 15,000 to 16,000 
soot particles per cubic centimetre, varying in dia¬ 
meter from 1-5 microns down, the average being 
about G'7 to o*8 micron. There were a few spherical 
particles and also a few drops of yellow oily-looking 
liquid, doubtless tar. 

A dense record from 1000 cubic centimetres of air 
showed a number of dried-up stream beds blown out 
fmm the sides of the dust trace and formed by the 
water particles of the fog, and in the heads of these 
dried-up streams a large quantity of crystalline 


served the phenomenon of this black deposit or 
discoloured ice crystals. 

J S Owens. 

Advisory Committee on Atmospheric Idilution, 

47 victoria Street, Westminster, S W 1, 
January 14. 


The Discovery of Argon. 

Sir J J. Thomson’s reference to the discovery of 
argon, in his review m N\jure of December 6 of the 
life of Lord Ravieigh, will be read by chemists with 
surprise but without conviction, and though his com¬ 
ments upon chemistry must be received with the re¬ 
spect due to a late president of the Royal Society, they 
must also give rise to a certain amount of amusement. 
It is, however, with positive pain that many chemists 
have read Prof Armstrong’s letter upon this subject 
published in Nature of January 10. What does he 
mean by “ behind the scenes” and " Ramsay and his 
ways '* ? 

As to the award of the medal. Prof. Armstrong 
omits to refer to Lord Rayleigh’s speed 1 on receiving 
it. This is printed in the Proceedings of the Chemical 
Society, from which I quote as follows ” Lord Ray¬ 
leigh, on receiving the medal, said that, m returning 
his thanks to the Society, he was somewhat embar¬ 
rassed, because he felt that there ought to be another 
standing by his side . . . the credit for it must be 
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shared equally between Professor Ramsay and him¬ 
self, In some quarters there had been a tendency tp 
represent that antagonism existed between chemists 
and physicists in the matter, though such a thought 
had never entered his head. Professor Ramsay was a 
chemist by profession, while he himself had dabbled 
in chemistry from an early age, and had followed its 
development with very keen interest " 

I returned from France to Ramsay's laboratory as 
an assistant in the autumn of 1894, and the first words 
he said to me, after shaking hands, were, " Well, it is 
a new gas." From April 1895 I was daily associated 
with him for years, and 1 have heard the early history 
of the discovery told many times. This I know for a 
fact: when Ramsay communicated his preliminary 
results to Lord Rayleigh, he placed them at his dis¬ 
posal, but Lord Rayleigh was equally willing to allow 
Ramsay to go forward with the work alone. I do not 
believe that either of these two great men ever felt 
the slightest regret that the discovery was shared. 
As a matter of fact, if neither of them had discovered 
argon their reputation would be scarcely less enduring. 

Even during the preliminary stage, there were 
attempts to disturb the friendly relations between the 
two discoverers. A well-known chemist called on 
Ramsay, and after being shown everything, after the 
manner of Ramsay, went home and wrote to Lord 
Rayleigh, telling him that he must place no reliance on 
Ramsay’s work Lord Rayleigh sent the letter on to 
Ramsay, with a brief comment, which Ramsay passed 
on to the author Later the ** Suum cuique*’ letters 
in the Chenucal News showed chemists that there 
were people in their ranks capable of the most un¬ 
worthy actions 

However, Ramsay, when alive, knew well when to 
meet and reply to criticism, and when to " Lat them 
say ” Ramsay, dead, will not suffer from attacks 
directed from " behind the scenes " , but it may be 
hoped that the pages of Nature will not be open to 
those who would discredit him in this manner 

Morris W. Travers. 

147 Queen Victoria Street, 

London, E C 4, January 12. 


The Possibility of reproducing the Electrical 

Conditions of the Nitrogen Afterglow. 

In a paper by Johnson and myself (Proc, Roy. Soc. 
A, vol 106, p 200) on the effect of argon on certatn 
spectra, attention was directed to structural modifica¬ 
tions induced ui the CH band, \4315, and in the 
CN bands, these being similar to changes observed by 
Strutt and Fowler (Proc. Roy Soc A, vol 86 , p. ii6 ), 
when these spectra were stimulated m the afterglow 
of nitrogen In a recent paper by Johnson (Phil, 
Mag vi , vol 48, p 1069) further evidence has been 
adduced for the similarity of the electrical conditions 
obtained in the afterglow to those existing when mild 
uncondensed discharges are passed through high- 
pressure argon In particular, an energy displace¬ 
ment in the first positive band spectrum, as developed 
in a tube containing a little nitrogen m the presence 
of high-pressure argon, was regarded as the analogue 
of the selection of three of the more refrangible heads 
in the several groups constituting the visible spectrum 
of the afterglow. The energy displacement was 
related quantitatively to the percentage of nitrogen 
in the nitrogen-argon mixture If the analogy can be 
sustained, it should follow that the intensity maximum 
in the several groups of the afterglow spectrum will 
be displaced a little towards the violet end as the 
afterglow is dying away (that is, as the percentage of 
activated molecules diminishes). 
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To test this, the spectrum of the afterglow has been 
photographed through a neutral wedge at two points 
about 7 inches apart in a glass tube, through which a 
stream of glowing nitrogen was pumped. Owing to 
the comparatively small light gathering power of the 
spectrograph, photographic exposures of 16 and 40 
hours respectively were necessary, and even then the 
intensity was insufficient to permit of quantitative 
measurement of the plates, A close comparison, 
however, indicated no pronounced energy displace¬ 
ment. 

Attempts have also been made to reproduce the 
P--group of the afterglow spectrum from discharge 
tubes containing nitrogen and argon, but no positive 
results have been obtained. Incidentally, 1 have 
examined the spectrum of the light from discharges 
through ammonia in high-pressure argon, in the hope 
of obtaining the spectrum of the afterglow when 
atomic nitrogen (arising from the destruction of the 
NII a molecule) returned to the molecular state. There 
was no evidence, however, of either the characteristic 
a or (3 groups occurring. 

I have also excited the band spectrum of iodine in 
the presence of high-pressure argon, but did not 
observe the relative intensity changes which Strutt 
and Fowler record as characteristic of the development 
in the afterglow 

It would appear, therefore, that while there remain 
several points of resemblance between the electrical 
conditions of the afterglow and those existing when 
a mild discharge is passed through high-pressure argon, 
there are many specific effects of the former which are 
incapable of reproduction m the latter case 

W H. B. Cameron. 

The Queen's University, Belfast, 

December 22, 1924, 


Science and the Community. 

The article under this title in the issue of Nature 
of January 3 refers to the small part played by 
scientific men in public affairs and in business life. I 
think that the explanation of this is simple. One 
man has a fixed amount of daily energy. If he makes 
a great effort in one direction his effort in another 
direction is correspondingly weak; and so, in general, 
one man cannot excel in more than one direction. 

Now a successful business man, or, even more so, 
a politician, owes his success almost entirely to his 
powers of divining the wishes and thoughts of that 
strange creature—man. A man of science, however, 
is dealing with an inanimate world which cannot be 
influenced by tact, persuasive powers, or individuality. 
Consequently, in general, those personal qualities and 
mental characteristics which lead a man to success 
in business have no relationship at all to those 
which lead to success in scientific work. In fact, the 
inexactitudes and tactful misrepresentations char¬ 
acteristic of the business and political world are 
excessively distasteful to a man trained in the clear 
honesty and rigour of scientific thought, and put him 
at a positive disadvantage compared to his com¬ 
mercial fellow-man when engaged upon delicate 
negotiations of any sort. 

In general, a man who has worked for years studying 
physics and higher mathematics will be much less 
tactful and much less persuasive, and will probably 
be a worse judge of character, than a man who has 
spent an equally strenuous number of years in 
persuading people to buy something which they do 
not really need. Geoffrey Martin, 

Rosherville Court, Burch Road, 

Gravesend, January 5. 



j ANGARY 24, I925] 


N4 TURE 


123 


The Propagation of Wireless Waves of Short Wave-length round the World. 

By Dr J A. Fleming, F.R.S. 


Q UITE the most important of the pronouncements 

___ of the past year in connexion with wireless 

telegraphy were the two addresses given by Senatore 
Marconi to the Royal Society of Arts, London, in July 
and December, and also a paper by Sir Joseph Larmor, 
in Nature of November 1, and the Philosophical 
Magazine for December last, on the theory of wireless 
transmission round the world Senatore Marconi gave 
details in July of his remarkable achievements with 
electric waves of relatively short wave-length, and in 
December of his discovery that waves of only 30 metres 
m length, or about 100 ft, can be used for reliable 
communication by day as well as by night over any 
distance, even to the antipodes, although entire con¬ 
tinents and mountain ranges intervene (see Nature, 
September 6, p, 359, and December 27, p 939) In 
this most important advance, he has certainly priority 
of achievement, as he had in 1901, in long-wave trans¬ 
mission across the Atlantic. When m 1902 Senatore 
Marconi discovered the great difference in range 
between day and night transmission with long waves 
across the Atlantic, it at once became clear that wireless 
transmission involved not only the ether of space round 
the earth, but also that the atmosphere itself, and 
especially, its state as regards illumination by sunlight, 
had a great deal to do with the matter. 

In the years that followed, radio engineers came to 
the conclusion that the best prescription for achieving 
regular commercial radiotelegraphy at all times of day 
and night over long world-distances was by increasing 
the wave-length and power. Hence between 1902 and 
1922 the demand for long distance radio telegraphy 
involved the erection of large high-power all-round 
stations with great aerials sending out electric waves 
30,000 to 60,000 ft. in wave-length, and using power 
from 500 to 1500 horse-power or more. The latest 
example is the 1000-kilowatt British Government radio 
station now being erected at Rugby. 

The inhabited land area of the world being chiefly 
confined to one-half of the terrestrial globe, and the 
useful long wave-lengths being included within some¬ 
what narrow limits, it is clear there is not an unlimited 
possibility of putting up all-round super-power radio 
stations without risk of interference. 

Accordingly, so far back as 1916, Senatore Marconi 
began to consider the alternative of exploring the 
utility of thejother extremity of the wireless spectrum 
or gamut of wave-lengths, and using waves more nearly 
100 to 300 ft in wave-length projected as a beam^iy 
skeleton parabolic mirrors of vertical wires. It was 
well understood that when using such mirrors, the wave¬ 
length employed must be less than the aperture and 
height of the mirror, and constructive difficulties placed 
a limit on the mirror dimensions. Hence for beam 
projection short wave-lengths were essential. In 1916, 
experiments were conducted by Marconi in Italy with 
suchshort-wave beam radiotelegraphy for war purposes; 
and later in England, with the able assistance of Mr. 
C, S. Franklin, important results were obtained in 
radiotelephony by 15-metre waves between London 
and Birmingham. The achievements between 1916 
Wd 192? described in published papers by Senatore 
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Marconi and Mr. Franklin in 1922, amply demonstrated 
the practical value of these short waves of iou-metre 
wave-length or less. In 1923, a series of tests by Marconi 
and his assistants on his yacht over long world-distances 
showed that communication could be established by 
these waves from Poldhu to Australia, but that the 
t 00-metre wave had a markedly greater range by night 
than by day 

In October of 1924, Marconi discovered that the 
daylight range increased very rapidly as the wave¬ 
length was reduced from 100 to 32 metres, or say from 
300 to 100 ft , and that perfect communication could 
be established for all hours of the day and night 
between England and Australia by the 32-metre wave 
when using only 10 or 12 kilowatts (say 15 b -p.) in 
the transmitter 

Apart altogether from the immense practical im¬ 
portance of this discovery, it raises scientific questions 
of high interest as to the mechanism by which these 
waves travel round the world It is now quite clear 
that normal wave diffraction is not sufficient The 
signal strengths at large world-distances are thousands 
of times greater than they could be by mere diffraction. 
It is generally agreed that the effect must be due m 
some way to ionisation of the high-level atmosphere, 
which descends to a lower level during the day-time. 
Although many theories have been put forward, the 
important paper by Sir Joseph Larmor, above men¬ 
tioned, throws fresh light on the subject. When an 
electric wave passes through ionised air it sets the ions 
in vibration If the 10ns collide at once with gas 
molecules, energy is dissipated and the wave is 
weakened 

If the mean free path of the ion is long (say 10 times) 
compared with the distance the ion is moved by the 
wave in the periodic time of the wave, then there will 
not be much dissipation of energy but the effective 
dielectric constant of the medium will be reduced and 
the wave velocity increased. 

Larmor shows that at a certain height in the atmo¬ 
sphere, there is a region in winch this accelerated and 
slightly dissipated wave energy can travel, and that 
a comparatively small ionic density will be effective. 
His equations show that the increase m wave speed 
depends on the ionic density and the square of the 
wave-length, and the modulus of absorption of the 
wave energy on the product of the ionic density and 
wave-length. 

The increase in speed of the upper part of the wave 
front causes the wireless ray to curve round the earth, 
and Larmor specifies the conditions which must be 
fulfilled for the required curvature to be produced. 

It appears, then, that for a given ionic density the 
•long waves are more absorbed than the short, but 
the long waves have more energy at starting. Each 
wireless ray has its own proper path in the ionised 
air in travelling from the transmitter to any receiver. 
The shorter waves travel at a higher level in the 
atmosphere where the ionic density is greater and more 
constant, and this compensates for the smaller wave¬ 
length in giving the required ray curvature and makes 
them less affected by day and night variations. The 
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longer waves travel chiefly in a region in which the 
ionic density varies very much between day and night 
and are thus less absorbed by night. 

In a general way, therefore, the theory fits in with 
facts, but there are an immense number of well-known 
wireless wave effects which will require consideration 
and discussion before we can say we can account for 
them all on any theory Meanwhile/ the practical 
consequences of the discovery of the properties of 
this 32-mctre wave are very great 

Is there, for example, any justification for creating 
new high-power all-round radio stations by whuh the 
communu ation is so to speak, bellowed over the world 


on 20,000-metre waves, when on the beam system 
perhaps a dozen stations could be erected for the same 
capital and annual working cost, which would whisper 
their message on 32-metre waves along limited paths, 
taking up much less room in the ether ? Time, and 
perhaps expensive experience, will show whether the 
all-round high-power station is necessary. In any 
event, the short-wave system has the enormous 
advantage that the receiving appliances used in con¬ 
nexion with it are vastly more immune from atmo¬ 
spheric disturbances and render all-day and all-night 
intercommunication possible over long distances, even 
up to the antipodes. 


The Oldest Fossil Fishes. 


by Sir Arthur Smith Woodward, F.R S 


I T has long been known that the fishes of the Down- 
toman age--the earliest fishes of which we have 
any real knowledge 1 —are very different from those 
which appeared in later times and persist in part to 
the present day. Prof Johan Kiser, of the University 
of Christiania, discovered fossil fishes in the rocks of 
this period in southern Norway a few years ago, and the 
first part of his memoir describing them has recently 
been issued 1 Prof Kiser’s remarkable specimens add 


greatly to our knowledge of these fishes, and some of 
his conclusions are so unexpected that they are of 
extreme interest to both zoologists and geologists 
It appears that the Downtonian rocks of the 
Christiania region closely resemble those of Great 
Britain, and similarly contain the fishes in association 
with crustaceans and eurypterids in a good state of 
preservation They are shallow water deposits, with 
frequent traces of ripple marks and sun cracks, and 
Prof. Ki«r thinks they must have been formed in 
freshwater lakes on flood-plains Some of the fishes 
are familiar, such as the beautiful Cephalaspidian re¬ 
produced in Fig, 1, which differs little from Cephalaspis 
itself except in having two dorsal fins instead of the 
single one. All, indeed, belong to known groups, and 

1 The Downtontan Fauna of Norway, 1 Anaspida, with a Geological 
Introduction By Johan Kl®r Vtdensk Skrtfl* I, Mat.wturv. Kl . iusa, 

No. 6. Kriatlanla, i9H 
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all are as usual small, none being more than two 
decimetres in length. The most striking novelties are 
referable to the Anaspida—laterally compressed fusi¬ 
form fishes which were first described by the late 
Dr. R. H. Traquair from the Downtonian rocks of 
southern Scotland—-and Prof. Kiser begins by devoting 
attention to the three new genera which he finds among 
these 

In the original Scottish specimens, Dr. Traquair was 
unable to make out any 
definite features m the 
head, and until he ob¬ 
tained examples with the 
heterocercal (or primitive 
unequal-lobed) tail, he felt 
uncertain as to which were 
the dorsal and ventral 
borders respectively. In 
the new Norwegian sped-, 
mens Prof Kiaer has been 
more fortunate in finding 
both the head and the tan 
well preserved, and it now 
appears that the Anaspida 
differ from all other known 
heterocercal fishes in hav¬ 
ing the tapering end of the 
body bent downwards in¬ 
stead of upwards (see Fig. 
2). Dr. Traquair indeed 
described all his specimens upside down. We have for 
the first time among fishes a form of tail which is 
known among the extinct marine reptiles, the ichthyo¬ 
saurs, mosasaurs, and certain Jurassic crocodiles. 
Prof Kiaer, following Schmalhausen, supposes that 
this arrangement is correlated with the position of the 
centre of gravity of the fish. 

The roof of the skull, which led to the discovery of 
the anomaly in the tail, is also very interesting. So 
far as it affords a clue to the underlying soft parts, it 
agrees with the cranial roof in the contemporary and 
allied cephalaspidians. As shown in Prof. Kiseris 
outline restorations (Fig. 3), the large orbits are dis¬ 
tinct, not far apart, and each is surrounded by a hard 
rim. Between them is a plate pierced by a perforation 
doubtless for the pineal body; and immediately in 
front of this is a larger median perforation which may 



Fio. i. — Aceraspis robusius, Ki®r Nearly complete specimen, nat sue The foremost part of the head 
Ij. incomplete. From “ The Downtonian Fauna of Norway " 
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be rightly interpreted as an unpaired narial opening. 
The small dermal plates are symmetrically arranged 
and nearly on the same pattern in the three genera , 
but there is a tendency towards fusion into fewer and 
larger plates as shown in the three successive sketches 
a y by c. In side view (Fig. 2) the cleft of the mouth is 
now seen for the first time in Anaspida, and it is 
bordered with large plates, at least in the genus here 


can only be inferred from the hard dermal armature 
which is the sole part represented in the fossils The 
single median nostril and the relative proportions of 
the parts of the brain suggest that the late Prof E. D. 
Cope and others were right in regarding the earliest 
fishes as belonging to the same class as the existing 
lampreys and hag fishes. Even Prof. Kiser’s discovery 
of evidence of ordinary jaws and rudiments of paired 



Fia 2 — Rpcrmstruction of Rhynchoiepts parvulus, Kiacr 


X 2 , From " The Downtonian Fauna of Norway " 


restored In upper view (Fig. 3) the cranial dermal 
plates pass gradually backwards into the scales of the 
body, but on the side (Fig. 2) the limit of the head 
region is marked by a conspicuous oblique row of gill 
openings. 

No traces of paired fins have hitherto been observed 
in these lowly forerunners of the fishes, but Prof Kiaer 
finds in several specimens a small plate bounding the 
gill region behind, and a tapering spine which he 


pectoral fins does not appear to him to invalidate this 
conclusion The lampreys, which are obviously de¬ 
generate members of their race, may well have lost 
the structures in question since the early geological 
period to which the Norwegian fossils date back. The 
Downtonian genera indeed represent the heyday of 
the class, when the higher fishes were only just be¬ 
ginning to appear 

Prof Kiser is led finally into even wider speculations 



, considers to represent a pectoral firf (Fig, 2). Behind 
this spine there are apparently sometimes a few fin 
rays. Pelvic fins are entirely unrepresented. En¬ 
larged scales only mark the cloaca! opening and arm 
the front of the anal fin. 

There are many more interesting details, for which 
it must suffice to refer to the memoir itself. Prof. 
* Kisexv not only describes them, but also concludes with 
„ i an exhaustive discussion of the affinities of the Anaspida 
as they are now understood. Their anatomy, of course, 
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as to the origin of the paired fins in fishes. He thinks 
the new discoveries indicate that a pair of pectoral 
fins appeared first,, and then extended backwards as 
a paired fringe, of which eventually the pelvic fins 
were the sole persistent remnants. There may be 
differences of opinion on these and some other in¬ 
ferences, but Prof. Kiser’s memoir is one of the most 
inspiring contributions to palauchthyology that has 
appeared in recent years, and we eagerly look forward 
to the promised continuation of it. 
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Biographical Byways. 


By Sir Arthur 

4 . KlRCHHOFF (1824-1887) AND BUNSEN (1811-1899). 
N the controversies that excited at one time a good 
deal of feeling with regard to the part played by 
different men of science in establishing the principles 
of spectrum analysis, some confusion was caused by 
the ambiguous meaning of the word “ analysis ” The 
term may apply to the separation of the spectrum into 
its constituent homogeneous radiations, or it maydenote 
a method to identify the constituents of a chemical 
compound by the light it emits when raised to incan¬ 
descence. To avoid the ambiguity, I introduced in 1882 
the word* 1 Spectroscopy/’ to indicate the physical side 
of this branch of science. With regard to the use of 
the prism as an instrument of chemical analysis, there 
can be little doubt that Kirchhoff and Bunsen first 
demonstrated its practical importance, though Wheat¬ 
stone had clearly indicated its possibility 

I worked for one year with Kirchhoff at Heidelberg 
(1871-72) Those were not days of extensive and well- 
equipped laboratories Next to Kirchhoff’s private 
study, ,in the building which served as his residence, 
one room only was available for advanced work Its 
chief occupant was Lippmann, who was working at his 
capillary electrometer. My table was by the side of 
his, and having placed myself entirely at Kirchhoff’s 
disposal, he asked me to test an instrument he had 
devised for the study of metallic reflexion. Nothing 
came of it, partly because the instrument did not 
prove suitable for the accurate study of elliptic polarisa¬ 
tion, and partly because my measurements were not 
very good owing to the astigmatism of my eyes, which 
had not at that time been recognised. The only other 
advanced student was Kamerlingh Onnes, who was 
experimenting with a pendulum designed to demon¬ 
strate the turn of the plane of vibration due to the 
rotation of the earth He had to work in the lecture 
room next door. There was only one other room, and 
that was used for elementary exercises. One exercise 
was set aside for each week, and every student—about 
eight altogether—Lad a morning or afternoon assigned 
to him for carrying out the experiment There was 
one weekly lecture in which the results were criticised 
and the succeeding exercise explained. 

During my stay at Heidelberg, I was anxious to 
repeat an experiment I had previously performed on 
the spectrum of nitrogen. There was no glass-blower 
m Heidelberg and no means of obtaining a Geissler 
tube. Kirchhoff, to whom I appealed, advised me to 
consult Bunsen, who offered to let me use his laboratory, 
where I could find the necessary appliances. I had to 
confess that I was not sufficiently expert m glass- 
blowing to make the tube myself. He seemed rather 
amused, took me to a little room and spent the next 
half-hour at the blow-pipe. When the tube was ready, 
further difficulties arose Bunsen gave me a very 
inefficient induction coil and insisted on my using a 
bichromate battery ; but he would not allow the zinc 
plates to remain m the solution tor more than two or 
three seconds, watching me all the time. 1 could not 
get a proper start and had to give up the experiment. 

There are always innumerable stories about Bunsen 

2 Continued from p. 89, 
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illustrating his absent-mindedness and simplicity of 
character. Many of them will be found in Roscoe’s 
u Reminiscences ” 

I attended Bunsen’s elementary lecture course, which 
began at seven o’clock in the morning during the winter 
and at six in summer ; but one had to be in the 
lecture theatre well in advance of the hour fixed, be¬ 
cause the time was taken from a very erratic clock in 
this room. Whenever Bunsen was ready to start, he 
sent his assistant in to set the clock at six or seven 
as the case might be, beginning the lecture sometimes a 
quarter of an hour too early or too late by the real time. 

There could be no greater contrast both in appearance 
and manner than that presented by the two men. 
Kirchhoff, sharp-featured and always correct and pre¬ 
cise : Bunsen, with the appearance of a prosperous 
farmer, and a somewhat cynical but at the same time 
good-natured smile New discoveries almost worried 
Kirchhoff . they amused Bunsen The effect of light 
on selenium happened to be first published when I was 
at home on a holiday, and on returning to Heidelberg 
1 mentioned it to Kirchhoff. His reply was : * * I 
should not have believed that such a curious fact could 
have remained undiscovered until now.” Kirchhoff’s 
lectures were prepared with extreme care and delivered 
with precision He is reported never to have missed 
one during the tenure of his professorship at Heidelberg, 
but the record was certainly broken on one occasion. 
“ I regret to announce,” he said on a certain Thursday 
at the conclusion of one of his lectures, * f that circum¬ 
stances prevent my meeting you to-morrow.” The 
* f circumstances ” were that he was going to get married, 
and the honeymoon lasted from Friday till Monday, 
when he was at his desk again. 

When both men had retired and were nearing the end 
of their lives—one at Berlin and the other at Heidel¬ 
berg—I occasionally went to visit them. Kirchhoff’s 
interests were confined to the days that were gone. 
He admired Maxwell for his work on the kinetic 
theories of gases. “ He is a genius,” he said, “ but 
one has to check his calculations before one can accept 
them.” He admired Lord Kelvin for his vortex theory 
of matter, “I like it,” he remarked, “because it 
excludes everything else,” and he added with a sigh : 
u If only it could explain gravitation.” Bunsen liked 
to talk about new ideas “ Tell me all about the 
experiments of Hertz,” was his first remark on one 
occasion ; and in spite of his almost complete deafness, 
he had a way of understanding when the subject 
interested him. 

It may be worth while to record the scepticism of 
Bunsen with regard to the chemical identity of diamond 
and carbon. He considered the evidence to be in¬ 
sufficient, depending in great part on a single reaction 
of the gas produced in the combustion of the two 
bodies. A more convincing test was the demonstra¬ 
tion that equal weights of the two bodies produced 
equal weights of the products of combustion ; but all 
depended here on the accuracy of the measurement* 
which probably was not very great. My information 
came from Sir Henry Roscoe, who repeatedly alluded 
to it in conversation. Engaged at the CaveqdisH 
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laboratory on the spectrum of oxygen, I took the 
opportunity of placing a diamond inside a platinum 
spiral in an oxygen vacuum, and raising the spiral to a 
red heat by means of an electric current. The char¬ 
acteristic spectrum of an oxygen compound of carbon 
at once appeared, leaving no doubt as to the nature of 
diamond. 

The examination for the doctor’s degree at Heidel¬ 
berg in those days was a purely oral one. The candi¬ 
date was, in addition, supposed to send in a dissertation, 
but if this was not ready at the time of the viva voce, 
his degree was conferred on the latter alone, subject to 
the condition that he deposited a sum of money, which, 
so far as I recollect, amounted to 10/. This was 
returned if the dissertation was sent in and approved 
within one year. Three subjects had to be chosen , for 
example, physics, mathematics, and chemistry, of which 
one formed the principal and took up an hour. For 
the two others, half an hour was considered to be 
sufficient. The candidate, when ready, gave notice to 
the proper authority, and was in due course summoned 
to present himself on a certain day at seven or eight 
o’clock m the evening No account was taken of 
attendances or period of study Kirchhoff had the 
reputation of being a very strict examiner. When at 
the beginning of the year which I intended to spend at 
Heidelberg, I asked him how far I was expected to 
know the more mathematical branches of the subject, 
the only answer I got was * <i I shall examine you in 
physics.” All professors of the faculty received a fee 
for being present at the examinations, and the faculty 
of philosophy included all branches of arts as well as of 
science : this naturally secured a good attendance. 

During my visit to Konigsberger, the examiner in 
mathematics, he told me that Kirchhoff was very fond 
of asking questions about the potential. This reassured 
me, as I felt pretty safe in that subject, but it turned 
out that the examination was all on optics. The 
candidate sat at a long table, surrounded by about 
twelve severe-Iooking individuals, most of whom were 
perfectly ignorant of scientific subjects. As I had not 
passed the “ Abitunenten Examen,” which is the school¬ 


leaving test, I had to submit to an additional examina¬ 
tion in Latin; but the examiner told me, during my 
visit to him, that he would pass me however badly 
I did, and indicated the particular book in Caesar's 
“ De Bello Gallico ” out of which he would ask tqc to 
translate a passage. I have a vivid memory of the 
mournful shakmg of heads that went round the table 
when I translated* * f rumen turn” with“ Korn,” which in 
German means *‘ rye,” instead of with the proper word 
which is “ Getreide.” An hour’s viva voce can, of 
course, cover a good deal of ground, for, as soon as the 
examiner is satisfied that the candidate can answer a 
question satisfactorily, he at once passes on to another. 
After the first hour, a quarter of an hour was spent on 
light refreshments consisting of wine and cakes, and 
then the examination in the two secondary subjects 
began. Finally, the candidate was usked to withdraw, 
and after a few minutes’ interval the result was 
announced to him. If successful, he was summoned 
to present himself to the Pro-rector next day. The 
degree was actually conferred after he had delivered an 
oath in Latin promising many things, one being that he 
would not take a degree at another German university. 

All through the examination it appeared to me that 
the examiners rather took the part of advocates of the 
candidates against the gallery of dummy professors 
who were paid to be present. When I got into a 
muddle with Kirchhoff over a question involving the 
wave surface and he had not spotted my mistake, he 
only said, “ We both have been rather stupid over 
this,” and then started another subject. When I 
could not answer one of Konigsberger’s questions he 
said. “ There is no need for you to know this; I only 
asked you on the chance.” As a matter of fact, I did 
know it, but failed to recognise the German expression 
which he used. 

While I was considering the subject of my promised 
dissertation, I happened to meet the chief librarian of 
the university, who expressed the hope that I would 
default, for the reason that the forfeited deposits 
became the property of the University Library, which 
depended on this form of revenue. 


Obit 

Dr G. D. Livejng, F.R.S 
Y the death of Dr. George Downing Liveing shortly 
after his ninety-seventh birthday, the University 
of Cambridge has lost the last of that small band of men 
who some sixty years ago set on foot the movement 
which proved the foundation of the present science 
school in that University. He was the eldest son of 
Edward Liveing, of Nayland, Suffolk ; entering at St. 
John's College, Cambridge, in 184^, he was classed as 
eleventh wrangler in 1850, and as'the first among the 
six who took the Natural Sciences Tripos in 1851, the 
year of its creation. After a short period of work 
under Rammelsberg in Berlin, he became a fellow and 
lecturer at St. John's College in 1853. In i860 he 
married Catherine, daughter of the Rev. R. Ingram, of 
Little Ellingham, Norfolk, and thus automatically 
vacated his College fellowship in accordance with the 
old University statutes ; in the same year he became 
professor of chemistry in the Military College at Sand- 
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hurst, but continued to teach in the St. John's 
Laboratory. 

The Rev James Cumming, F.R S , occupied the chair 
of chemistry from 1815 to 1861, and Liveing, who had 
acted as deputy during the last two years of Prof. 
Cumming's life, was elected into the chair in the latter 
year. Liveing retired from the professorship in 1908 ; 
the University then conferred upon him the honorary 
degree of Sc.D. and appointed him an emeritus professor. 
He had been a professorial fellow of his College since 
1880 and was elected into a fellowship again m 1908; 
in 1911 he became president of St John's College. For 
many years he held the responsible and confidential 
office of Chancellor's secretary, an honorary official 
whose duty consisted in keeping the Chancellor of the 
University informed on all material happenings. In 
addition he served for long as a Borough and County 
Justice of the Peace, and was punctilious in the per¬ 
formance of his magisterial duties. 
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On his return from Germany in 1852, Liveing con¬ 
ceived the idea of providing instruction in practical 
chemistry for the medical students; no chemical 
laboratory existed in the University and one was 
equipped in a cottage on the west side of Com Exchange 
Street, the fittings being improvised and oil and spirit 
lamps being used m default of gas. St. John’s shortly 
afterwards built a small laboratory for Liveing, and this 
he used until long after he became professor in 1861. 
By this latter date, and largely as a result of the insist¬ 
ence of such progressive spirits as Liveing, the Uni¬ 
versity had decided to build science laboratories ; but 
the University was poverty-stricken, and for this and 
other reasons the oldest part of the present chemical 
laboratory was not built on the site of the old Botanic 
Garden until 1888 The difficulties which Liveing had 
to surmount in inaugurating a chemical school in Cam- 
budge would have disheartened a man of less deter¬ 
mination His stipend was 100/ per annum, paid by 
the Government and subject to the deduction of 
Treasury fees amounting to four guineas As he has 
himself said, men in those early clays had to devote 
their means as well as their wits to the service of the 
University. Until his retirement m 1908, Liveing 
financed the chemical laboratory as a private venture, 
and he informed me that he declined to submit his 
accounts, when challenged in later years by the sugges¬ 
tion that he had been drawing a large revenue, because 
he was ashamed to disclose to his colleagues how large 
a sum he had thus contributed trom his own resources. 

Prof. Liveing lectured on heat as well as on chem¬ 
istry, but in 1871 James Clerk Maxwell was appointed 
to the Cavendish professorship of experimental physics, 
a new chair established largely by the exercise of 
Liveing’5 influence Maxwell commenced to deliver 
the lectures on heat in the chemical lecture-room m 
October 1871 Later, Liveing espoused the cause of 
other new subjects in Cambridge ; thus, he housed the 
beginnings of the present flourishing school of agri¬ 
culture in his own laboratory, and protected and 
encouraged it until it became independent under the 
auspices of the Drapers’ Company In a similar way 
he devoted his energies and money to the establishment 
of the Cavendish College, an institution for the accommo¬ 
dation of impecunious students This enterprise soon 
stopped for lack of funds, and the building is now the 
Ilomerton Training College for teachers 

Prof Liveing was elected into the Royal Society in 
1878, and m 1901 received the Davy medal for his 
spectroscopic researches —‘ ‘ one of the most valuable 
contributions to this department of chemical physics 
yet made by British workers ” He joined the Chemical 
Society in 1853, two years before Roscoc, and shortly 
after his first paper appeared—' ‘ On the transmutation 
of the elements”—m the “ Cambridge Essays,” first 
series, for 1855 , this little note is characteristic in its 
breadth of knowledge, its elegance in phrasing, and its 
economy of words A few short papers on geological 
and minor chemical subjects followed, and in 1878 
began the great series of memoirs on spectroscopy in 
conjunction with the late Sir James Dewar, who had 
been appointed Jacksonian professor of natural philo¬ 
sophy in 1875. The close and intimate friendship 
which existed between Dewar and Liveing was very 
striking ; both were men of strong personality, but no 
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two men could have presented a greater contrast in 
outlook, tastes and all essential characteristics. Yet 
each held the other in profound esteem, and neither 
ever said a word m criticism of his colleague; without 
this absolute loyalty, the happy collaboration of Liveing 
and Dewar could not have persisted for nearly fifty 
years. 

Liveing’s scientific eminence will repose on these 
joint spectroscopic papers ; the skill which he displayed 
in the development of experimental methods and his 
infinite patience as an observer resulted in the collec¬ 
tion of an enormous mass of accurate data concerning 
the spectra of the elements which is still in course of 
interpretation. During his latter years Dr, Liveing 
occupied himself with the publication in book form of 
these researches, the “ Collected Papers on Spectro¬ 
scopy,” by Dewar and Liveing, was issued by the 
University Press in 1915 lie read his last paper, 
entitled " The Recuperation of Energy in the Universe,” 
before the Cambridge Philosophical Society on May 7, 
1923, and was engaged on experimental work connected 
with certain ideas put forward in that paper until but 
a few weeks before his death. 

It is difficult to appraise the achievements of one, 
just passed away, who had left his student days behind 
him before Frankland had stated the doctrine of 
valency and before Kekul6 had devised the structural 
formulx of the chemist Liveing had been the personal 
friend of Dr. Whewell, the great Master of Trinity, 
W. H. Miller, the founder of our present system of 
crystallographic nomenclature, Adam Sedgwick, Sir 
Joseph Hooker, Michael Foster, Sir Gabriel Stokes, Sir 
George Airy, de Morgan and Charles Darwin, he had 
studied under Rammelsberg, Mitscherlich, Rose and 
Magnus. He once mentioned to me that he and 
Hooker, after some preliminary discussion, walked over 
to see Darwin for the purpose of hastening the publica¬ 
tion of the “ Origin of Species,” which appeared in 
1859. In his conversation, always sprightly and viva¬ 
cious, he seemed often trying to translate our later 
knowledge into terms of the science of seventy years 
ago ; as Befitted one who belonged to the age when the 
collection of facts was the main objective of science, 
he was apprehensive as concerned the vast theoretical 
flights of modern physics and chemistry. Indeed, in 
his presidential address to Section B of the British 
Association in 1882, he expressed his distrust of the 
graphic formulae of the organic chemist in terms which 
must be considered as vigorous, coming from one tem¬ 
peramentally so cautious in judgment and so moderate 
in expression. In talking with Liveing and hearing 
his statement of long obsolete chemical views, 

“ Told, when the man was no more than a voice 
In the white winter of his age, to those 
With whom he dwelt, new faces, other minds,” 

one began to realise the difference between the science 
of seventy years ago and that of to-day, and to specu* 
late as to what our survivors seventy years hence will 
think of the science of the future. At the same time, 
and although an authority on the older chemical know¬ 
ledge, Liveing always maintained an excellent apprecia¬ 
tion of recent progress. 

Like many other men of robust habit and great 
vitality, Liveing found it difficult to understand why 
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his contemporaries dropped out and passed away \ 
declining health seemed to him as due to lack of resolu¬ 
tion, He was an enthusiastic gardener, and when well 
past his ninetieth birthday engaged in all the manual 
toil incidental to the care of a large garden ; after this 
work had become too heavy he took his exercise by 
walking, and, in fact, his last illness resulted from a 
collision with a cyclist. His memory of long-past 
events was remarkably dear until quite recently, but 
he sometimes forgot that others could not reach so far 
back into the past; a few months ago, whilst still in 
full mental vigour, he expressed surprise that I had not 
noticed the splendour of Donati’s comet—in 1858. 

Liveing shirked publicity and rarely spoke in the 
Senate House because, as he said, he feared being 
betrayed by provocation into expressing his views— 
formed with care and then held tenaciously—in terms 
which might flavour of exaggeration. But whilst others 
wrangled, Liveing worked, and he will be remembered 
as the last of that small band of Victorians who pos¬ 
sessed themselves of a secluded and conservative insti¬ 
tution with splendid traditions and passed it to their 
successors as a great modem University A further 
reason for the rarity of his public utterances lay in the 
meticulous conscientiousness with which he carried out 
any duty undertaken ; he attended every meeting of 
the numerous committees and councils of which he was 
a member, and the sheer labour which he devoted to 
the study of the questions concerned left him with little 
leisure or desire to influence others by the spoken word 
But the counsels of one so wise, so prudent and so 
experienced were often sought and were always given 
in careful and measured terms With the death of 
Prof. Liveing, the University has lost one of its most 
devoted servants, science has lost a pioneer whose early 
work will long serve as a starting-point for fresh 
advances, and a great gentleman has passed away 

W. J. Pope. 

Mr. W. Whitaker, F.R.S. 

The death of William Whitaker on January 15, 
though for some weeks it had been clearly imminent, 
will be felt none the less as a deep personal bereave¬ 
ment by his many friends. The picturesque figure so 
familiar at the meetings of the British Association, 
the alertness in body and mind, even after fourscore 
years and more had laid their burden upon him, but, 
above all, the geniality which endeared him to all 
he met, will long be remembered. As a geologist he 
was a pioneer in the elucidation of the Tertiary strata 
and the superficial deposits of the south and south¬ 
east of England, second only to Prestwick in that 
branch of the science. 

Bom in London on May 4, 1836, Whitaker was 
educated at St. Albans Grammar School and Univer¬ 
sity College, London. At the age of twenty-one he 
was appointed to the Geological Survey, and continued 
in that service until 1896. His work lay almost 
wholly in the London Basin and in the neighbouring 
counties. The original one-inch geological maps were 
largely the work of his hands, but he was indefatigable 
also v in collecting records of artificial sections, wells, 
bor&holes, and the other openings which abound in 
and around London. His labours culminated in the 
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production of the Geological Survey Memoirs on “ The 
London Basin/’ “ The Geology of London and Part 
of the Thames Valley/’ and other smaller works. 
These volumes form standard works of reference and 
provide the basis on which much of the later literature 
is founded 

Among other records collected by Whitaker were 
those relating to the first deep borings that reached 
Palaeozoic rocks under the Tertiary and Secondary 
strata of the south of England. By their aid he was 
enabled to trace variations in the development of 
these strata and to sketch broadly the form of the 
Palaeozoic floor and the distribution of the rocks 
forming it. The possible existence and situation of 
concealed coal-fields had come up for consideration, 
and so long ago as 1889 he wrote “ that Coal Measures 
are likely to occur somewhere along the line of the 
Thames Valley, or in neighbouring tracts, . It is 
rash to attempt to foretell the future, but it seems 
to me that the day will come when coal will be worked 
in the south-east of England ” (“ Geology of London 
and Part of the Thames Valley/’ p 46). 

Whitaker retired from his official post at the age 
of sixty, in order to pursue economic geology. As a 
consulting geologist on sanitation generally, and on 
questions of water-supply especially, he attained a 
high reputation. But he still took pleasure in render¬ 
ing service to the Geological Survey A long series 
of memoirs on county water supplies from underground 
sources testifies to the diligence with which he collected 
records of wells and springs, and to the skill with which 
he interpreted them This work iie continued almost 
up to the last * 

The history of the literature of geology occupied 
much of Whitaker’s spare time For some years he 
made “ The Geological Record” his especial care, 
and he also compiled many lists of geological books 
and papers relatmg to counties, a task that might 
have proved tedious to one of less pronounced biblio¬ 
graphical tastes Though much of his work was of 
this more or less statistical character, there stands to 
his credit a great record of original research. In 
addition to the many official memoirs of which he 
was author or part-author, his papers on Subaerial 
Denudation, on the Chesil Beach, and on Water Supply 
from the Chalk may be selected for mention He was 
not given, however, to theorising and was never drawn 
into controversy. 

The high esteem in which Whitaker was held by 
his fellow-workers is shown by the offices he was 
called upon to fill and the honours he received. Elected 
to the Geological Society in 1859, he served on the 
Council in 1873 and many years after, as president 
in 1898-1900, and as vice-president, 1901-2 In 1886 
he was awarded the Murchison Medal, and in 1906 
was the second recipient of the lately lounded Prest¬ 
wick Medal, a particularly appropriate recognition of 
his work in the field in which the founder of the medal 
had laboured In 1923 he received the Wollaston 
Medal, the blue ribbon of British geology He was 
elected to the Royal Society in 1887* and served on the 
Council in 1907-9. He presided over Section C of the 
British Association at Ipswich in 1895 and gave an 
illuminating address on the underground geology of 
that part of England. He was president also of the 
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Geologists* Association and of other societies. At the 
time of his death he was an honorary member of the 
Geologists’ Association, of the Geological Societies of 
Liverpool, Manchester, and Yorkshire, of the Philo¬ 
sophical Society of York, of the Belgian Society of 
Geology, and correspondent of the Academy of Natural 
Science of Philadelphia 

Whitaker made many a friend, but never an enemy. 
Indeed, it is impossible to suppose that with so kindly 
a nature he could speak an unkind word. To the 
younger generations of geologists he never failed to 
lay open his stores of knowledge, or to impart the 
enthusiasm with which he had himself been inspired. 
The attainment of the truth was the dominant motive 
with him, and it gave him much pleasure that it 
should be attained by others as by himself Unselfish¬ 
ness, transpaient honesty, and kindliness were the 
conspicuous features of his trulv lovable character. 

A. Strahan. 


The death on October 29 of Dr, Ernst Konig, of the 
famous dyeworks at Hochst-am-Main (formerly Meister, 
Lucius, and Pruning) at the early age of fifty-five, is 
recorded by the Chemtker - Zeitung, Konig’s reputa¬ 
tion rests securely upon his well-known researches in 
the field of photochemistry. Born at Flensburg in 
Schleswig, he graduated at the University of Leipzig, 
where for a very brief period he acted as assistant to 
Prof, Stohmann. In 1893 entered the service of 
the dyeworks at Hdchst, where he eventually attained 
a position of the highest responsibility At first he 
-undertook the investigation of new coal-tar colours, 
but his chief interest lay in their application to photo¬ 
graphic processes. In 1902 a photographic department 
of the works was formed under his direction, and two 
years later a new kind of three-colour collodion process, 
the pmachrome process, was invented. This was 
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1 followed by the application of dyes to chromate- 
gelatin emulsions and the development of the pinatype 
process. He also devoted much attention to the 
production of various light-filters and desensitisers. 
One of the most important of his discoveries was that 
of the panchromatic plate. The problem of extending 
the region of sensitiveness of the emulsion beyond the 
yellow into the red and even far down into the infra¬ 
red region was solved by employing as sensitisers 
derivatives of quinoline, containing auxochromic 
groups in the benzene nucleus. Konig was also the 
author of numerous scientific papers and books on 
photographic subjects. 


We regret to announce the following deaths: 

Mr. G Abbott, well known for his geological studies, 
and one of the founders of the South Eastern Union 
of Scientific Societies, on January 12, aged eighty. 

Right Rev. L. C Casartelh, Roman Catholic Bishop 
of Salford, and formerly president of the Manchester 
Egyptian Association, of the Manchester Egyptian 
and Oriental Society, and of the Manchester Statistical 
Society, and the author of numerous papers in 
oriental journals and in the proceedings of the 
Manchester Statistical and Geographical Societies, on 
January 18, aged seventy-two 

Dr. Clement Dukes, for thirty-seven years physician 
to Rugby School, and author of u Essentials of School 
Diet" and "School Health," on January 18, aged 
seventy-nine. 

Dr J McT E, McTaggart, fellow of Trinity College, 
Cambridge, since 1891, and the author of " The 
Nature of Existence," on January 18, aged fifty-eight. 

Dr Julius Morgenroth, a professor at the Robert 
Koch Institute for the study of infectious diseases 
in Berlin, and a former student and colleague of Paul 
Ehrlich, known for his work on immunity, on 
December 20, 1924, at the age of fifty-three. 


Current Topics and Events. 


Great encouragement for industrial research is 
contained in a notification just made to the chairman 
of the British Cotton industry Research Association 
to the effect that 63,000/ is to be received by the 
Association as an addition to its present income— 
most welcome aid towards the maintenance of the 
laboratories at the Shirley Institute, Didsbury The 
trustees of the Cotton Trade War Memorial Fund, 
acting on a recommendation from the Cotton Recon¬ 
struction Board, have decided, subject to the approval 
of the Board of Trade, to make this grant in instal¬ 
ments, 3000/ for the year ending June 30, 1926, and 
20,000/ for each of the three years ending June 30, 
1927, 1928. and 1929 Some four years ago the 
Cotton Reconstruction Board made a grant to the 
British Cotton Industry Research Association of 
200,000/, a sum from which a large part of its income 
has ever since been derived, and the fact that the 
trustees have now decided to continue their help 
shows their great confidence in the ultimate benefits 
that will accrue to the cotton trade as the result of 
scientific research. Nothing could more strongly 
signalise the value of science to the industry than a 
gift such as this ; and their appreciation of what they 
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describe as " the good work being earned out by the 
Shirley Institute " is bound to encourage not only 
the staff there but industrial research workers through¬ 
out Great Britain. Further, they feel that this work 
should be made even more widely known to the trade 
and to the workpeople themselves, showing that the 
real importance of applied science is now being more 
fully realised. Thus the labours of chemists, physi¬ 
cists, botanists, and engineers on the fundamental 
problems presented by cotton are being justified. 

The Dominion of Canada, which extends in an 
irregular way on a 3000-mile base line, with a scattered 
population and cities widely separated, will benefit 
largely by radio communication In accordance with 
the agreement made between the Marconi Co. and 
the British Post Office, the Canadian Marconi Co. has 
begun to construct a " beam ** station m Canada for 
communication with the stations which the Marconi 
Co is to erect in England. The transmitting station 
is being erected at DrummondviUe, 50 miles east of 
Montreal, where the main office is situated, and the 
receiving station is at Yaraachiche, which is about 
the same distance from headquarters. Both sections 
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will be operated from Montreal by a ° remote control " 
method. The work was begun last November, and 
although the temperature has often been 20° below 
zero and the workmen have to wear gauntlets to 
prevent frost-bite by accidentally touching metal, 
good progress has been made The transmitting 
aerials for communication to England are supported 
on five masts of steel lattice work and each is 300 ft. 
xn height For communicating with Australia, five 
250-ft masts are employed The power required 
for each station per beam is 150 horse-power and is 
obtained from a local power supply company. The 
power delivered to the anode of the valve required 
for each beam, however, is only about 25 horse-power. 
Both the sending and receiving stations which are to 
be erected in England will be operated by remote 
control from the Central Telegraph Office in London 
When the stations are completed, Canada will be 
brought into much closer contact with England and 
with Australia It has been agreed to fix the rates 
so as to attract the largest volume of traffic. It is 
hoped that in this way the trade between the 
Dominions will be fostered to the advantage of the 
British Empire as a whole. 

Sir William Bragg, in his Friday evening dis¬ 
course at the Royal Institution on January 16, dealt 
with the investigation of the properties of thin films 
by means of X-rays, The reactions of bodies must 
generally depend upon the nature and condition of 
the surfaces at which they meet, therefore the thin 
surface film is of great importance. It may differ in 
structure, composition, or other condition from the 
internal portions of the body, and the fine vision of 
the X-rays may well help in its investigation. The 
X-rays cannot take notice of a single film or layer , 
their especial power lies in the measurement of the 
spacing of a set of layers But the general laws of 
arrangement which are discovered in the crystal must 
be applicable to the thin film, and in some cases the 
thin film may be looked upon as one single layer of 
a crystal. Thus it has been possible to examine 
some elements of the structure of the fatty acids, 
alcohols, paraffins, and similar long-chain substances : 
to measure the thickness of the layers in which they 
he, and to confirm with numerical amendments the 
previous measures of Langmuir, Hardy, Adam, 
Perrin, and other workers It is found also that the 
fatty structure of these substances is shared by many 
more solid crystals, in which also the molecules lie 
more or less across the flake : bound together by side- 
to-side ties which are stronger than those at the ends 
It is a general characteristic of crystalline structure, 
more particularly in the case of organic substances, 
that each molecule occurs in one at other of a small 
number of definite orientations : and that a molecule 
of one orientation binds together molecules of other 
orientations, The characteristics and probably the 
strength of the crystal depend upon the fact. It may 
explain the strength of the “ black spot " of the 
soap film: the two layers of oleic acid on the two 
\ sides* of the film are individually non-crystalline ; but 
t uriien they meet—the intermediate liquid being ex- 
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pelled—the full symmetry of the crystal can be 
realised, when all the orientations are present. The 
flaky substances are often greasy because of the 
toughness of each layer and the ease with which they 
slide on one another , pressure and rubbing tend to 
encourage the formation of the flakes in such sub¬ 
stances as stearic acid 

Sir Oliver Lodge delivered the second of his aeries 
of talks on the ether under the auspices of the British 
Broadcasting Company at 2LO on January 20, taking 
as his title “ Vibrations and Waves and what they 
signify ” Sir Oliver stated that the ether is so uni¬ 
form that it as difficult for us to discover it as a 
deep-sea fish would find it difficult to discover water 
All knowledge has to make its way slowly and pain¬ 
fully against a mass of prejudice and inertia never¬ 
theless it is better to be slow m accepting the truth 
than to be ready to accept falsehood : a certain 
amount of opposition may be salutary Meanwhile 
our theories do not alter facts * the facts are there all 
the time, and are independent of what humanity 
thinks of them Some things we have learnt which 
were unknown to the ancients , but in time we too 
shall be ancients, and our descendants will wonder 
at the blindness and stupidity, even of our learned 
men We used to try to explain ether properties in 
terms of matter we now perceive that we must 
explain matter in terms of ether We now realise 
that the clue to the physical universe lies in electricity 
and magnetism We had thought that the way 
towards the light must lie in the open country of 
ordinary mechanics , we are now plunging into the 
wood—the forest of ether-dynamics But glimpses 
of illumination have been caught through the branches, 
and have heartened the younger generation of physi¬ 
cists with a great enthusiasm Those who have 
insight and intuition know that through this strangely 
unpromising country lies the road to reality. 

Attention is directed, in a leading article m a recent 
number of the Scottish Naturalist (December 1924), 
to a modern development in the protection of wild 
life in the United States of America. The sportsman 
has entered into competition with the naturalist m 
the race for the creation of animal sanctuaries. The 
reason is obvious The development of American 
legislation for the protection of wild animals shows 
very distinctly that a progressive disappearance of 
sporting mammals and birds has been proceeding 
for many years. The result is that, in the words of 
the Hon. John W Davis “ Hunting is fast losing 
its character as one of the most democratic of sports. 
The really good shooting-grounds are rapidly being 
taken up by clubs too expensive to be patronised by 
the average sportsman Drainage of great marsh 
and swamp areas, the natural breeding- and feeding- 
grounds of wild fowl, has threatened these with 
extinction We must establish shooting-grounds so 
that the man of average means may ^en joy the ancient, 
healthful, and democratic pastime of shooting, and 
we must have the refuges if we are to continue to have 
the wild fowl." Accordingly a " Game Refuge Bill " 
has been introduced into Congress with the whole- 
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hearted support of the American Game Protective 
Association and of sportsmen generally. The com* 
bination of sportsmen and naturalists m an endeavour 
to protect wild life is a movement of great significance, 
for, as the Scottish Naturalist points out, “ the 
sanctuary is the best solution of the problem of the 
preservation of the native fauna ” 

A refort on excavations at Ur by the Joint Ex¬ 
pedition of the British Museum and the Museum of 
the University of Pennsylvania since November i, 
when the season’s work began, appeared in the Times 
of January 14, The main object of the work this 
year will be to discover whether the great ziggurat 
or tower was an isolated structure or formed part of 
a more considerable complex. Excavations to the 
north-west of the tower, between it and the enclosure 
wall, have brought to light living quarters and store¬ 
rooms of the pnests of the Persian period which over¬ 
lie a courtyard laid out by Nabomdus Beneath the 
latter was a range of buildings dating from the 16th 
century b.c , and beneath this again were the walls 
of shrines erected by the kings of Tsin and Larsa 
(c 1600 b c ) Underneath this stratum was found 
the terrace wall of Ur-Ungur, the builder of the 
ziggurat. Inscribed nail-shaped cones of fired clay 
were found driven into the wall, this being the first 
indication ever found of the use of these objects. On 
the south-east side of the ziggurat a “ Hall of Justice ” 
has been brought to light, a structure originally a 
triple gateway, of which the back door had been 
blocked up by a later cross wall Mud-bnek chambers 
had been built alongside, in or on the rums of the 
double wall in which the gate tower had originally 
stood An inscription on a gate socket records the 
restoration of the fallen tower about 650 b.c The 
ongmal gate has yet to be discovered It is known 
that it had been repaired by Ishme-dagan of Larsa by 
2000 b c 

After an exhaustive inquiry by a commission 
which visited Europe, Japan resolved in 1922 to make 
the metric system of weights and measures compulsory 
throughout the Empire and took steps to secure a 
primary standard metre for the country. On the advice 
of Prof Nagaoka, it was decided to obtain interference 
apparatus similar to that used by Benoit, Fabry, and 
Perot, who found that the red line emitted by cad¬ 
mium vapour had the wave-length o 64384696 x ioL 
metre According to a memorandum by Mr. F. 
Twyman on the measurement of standards of length 
in wave-lengths of light, the apparatus has been con¬ 
structed by Messrs Hilger, and m the course of his 
study of the literature on the subject of the metre, 
Mr. Twyman has noted how isolated the British are 
becoming m adhering to the yard as the standard of 
length, and how little is known about this standard 
to the degree of precision at present attainable. The 
British Empire, the United States, China, Paraguay, 
and Turkey appear to be the only countries m which 
tlie metric system is not now compulsory, and there 
appears every likelihood of China adopting the system 

the near future. 
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Knud Rasmussen, the Danish explorer, has been 
awarded the Charles P, Daly Gold Medal of the 
American Geographical Society for 1924 for his 
explorations in Greenland and northern North. 
America For twenty-five years he has studied the 
life of the Eskimo and explored northern lands. An 
account of his work and that of his assistants on the 
second Thule Expedition has appeared in the Geo¬ 
graphical Review (vol 8, 1919, pp. 116-125, 180*187). 
His latest expedition — the so-called fifth Thule 
Expedition—occupied three years, and the field of his 
work included the whole stretch of territory between 
Greenland and Siberia, as well as the study of the 
folklore, language, present distribution, migrations, 
and particularly the foci of migrations of all the 
known Eskimo tribes and families. The results will 
be issued in a senes of volumes and maps. Among 
the most noteworthy of Rasmussen's earlier publica¬ 
tions are " Greenland by the Polar Sea," " Eskimo 
Folk Tales," and " The People of the Polar North." 


The Indian Antiquary , which has been conducted 
by Sir Richard Temple as editor-proprietor for more 
than thirty years, has been transferred to the Royal 
Anthropological Institute and is being published by 
that body under the authority of its Council as from 
January t. It will continue under the joint editor¬ 
ship of the present editors. Sir Richard Temple and 
Mr S M Edwardes, with S. Krishnaswami Aivangar 
as Indian editor In policy and scope the Indian 
Antiquary will remain unchanged, and will continue 
to deal with the history, ethnology, archaeology, 
linguistics and folklore of India. The Council of 
the Royal Anthropological Institute has authorised 
the formation of an Indian Section of the Institute 
the function of which will be to afford a meeting- 
place for discussion among those in Great Britain 
who are interested m the anthropology, archeology 
and history of India, to correlate the results of 
research in these subjects, and also to co-operate 
with workers in India. The Indian Antiquary will 
serve as the official publication of this Section and in 
it the proceedings of the Section will, appear. 

Prof. Bohuslav Braunkr, professor of chemistry 
in the Charles' (Bohemian) University at Prague, has 
been awarded the cross of a chevalier of the French 
Legion d'Honneur for his scientific work in chemistry. 

Dr. Alexander Wetmore, of the U.S. Biological 
Survey, has been appointed superintendent of the 
National Zoological Park, Smithsonian Institution, 
Washington, in succession to Mr. N, Hollister, who 
died on November 3. 

The Tokyo correspondent of the Tunes announces 
that Mr Rockefeller has made an unconditional gift 
of four million yen (400,000/. at par) to the Imperial 
University library. It will be remembered that in 
the fire which followed the earthquake of September 1* 
1923, the library of some 700,000 volumes was de¬ 
stroyed. 

We have received the annual report and statement 
of accounts for 1923-24 of Livingstone College* 
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Leyton. The College was founded thirty-two years 
ago for the purpose of training missionaries in the 
elements of medicine, and 810 students have taken 
its courses of instruction during that period The 
deficit has been reduced by about 4 zl. during the 
year, but it still amounts to 1067/., and further 
donations and subscriptions will be very welcome, 


On Tuesday next, January 27, at a quarter past 
five, Dr H R. Hall will deliver the first of two 
lectures at the Royal Institution on the relations of 
the prehistoric Greek and ancient Egyptian civilisa¬ 
tions, and on Thursday, at the same hour, Sir William 
Bragg will begin a course of four lectures on the 
properties and structures of quartz The Friday 
evening discourse on January 30 will be delivered by 
Prof J W Gregory on the mountain structure and 
geographical relations of South-eastern Asia, and on 
February 6 by Prof R W Chambers on the earliest 
recorded kings of the English. 


The first presentation of the Rivers Memorial 
Medal for anthropological work in the field, founded 
by the Council of the Royal Anthropological Institute 
in memory of the late Dr W R Rivers, will be made 
at the anniversary meeting of the Institute to be 
held at the London School of Economics on January 
27, at 8 30 As already announced, the first award 
of the medal has been made to Dr A C. Had don, in 
recognition of his work in New Guinea, Torres Straits, 
and Borneo After the presentation, Prof. C G. 
Sehgmari, president of the Institute, will deliver his 
presidential address on “ Some Little-known Tribes 
of the Southern Sudan " 


In connexion with the recent celebration of the 
bicentenary of Sir Christopher Wren, the Royal 
Institute of British Architects published a book on 
Wren and his work {including St Paul's Cathedral), 
entitled " Sir Christopher Wren Memorial Volume . 
1723-1923/' The profits of the sale are devoted to 
the St. Paul's Preservation Fund. The sale of only 
one thousand copies of the five guineas edition 
would enable the Institute to hand over a sum of 
2000 guineas, which would be acknowledged in the* 
Times list in the name of each purchaser as a sub¬ 
scriber of two guineas. Ordeis, enclosing remittance, 
should be sent to the Librarian, R I B.A., 9 Conduit 
Street, London, W.i 


A process of direct colour photography is recorded 
by A. Hoffmann (Photographic Abstracts, iv 139), who 
found that when photographing on a chloro-bromide 
transparency plate, objects reflected from the surface" 
of a lake were rendered in their natural colours on 
prolonged development with pyrogalhc acid. The 
angle of reflection proved to be the polarising angle 
The author found that by using a grainless emulsion of 
Valenta's formula and exposing with a black glass 
reflector in front of the lens, on development with 
per cent, pyrogalhc acid with relatively large 
proportions of ammonia and potassium bromide, 
images in very good natural colours were produced. 
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1 AH investigator at the mines department testing 
etatibn at Eskmeals, Cumberland, is shortly to be 
^pointed* and applications for the post are invited. 
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The duties of the person appointed will be to carry 
out, under the direction of the superintending testing 
officer, experimental work on problems arising in the 
testing of safety lamps (flame and electric), the 
analysis of mine air and mine dust, etc , and to assist 
the testing officer generally in carrying on the scientific 
work of the station Applicants must possess good 
scientific qualifications and have had experience in 
analytical and experimental work of this character. 
Forms of application, which must be returned not 
later than January 31, can be obtained from the 
Under-Secretary for Mines, Establishment Branch, 
Mines Department, Dean Stanley Street, S.W 1. 

The Scientific Expeditionary Research Association 
dispatched the St George last April on a year's cruise 
to the Southern Pacific with the object of exploring 
many of the lesser-known islands and reporting on 
their natural histoiy, ethnology, botany, marine life, 
etc An account of the work which has been accom¬ 
plished was given in our issue of November 8, 1924, 
p. 681, by Mr J Hornell, the scientific director of 
the expedition It was intended to complete the 
cruise by studying the little-known islands south and 
east of Tahiti ; but owing to unforeseeable circum¬ 
stances, the funds are no longer available Unless 
about 9000/. can be raised at once, it will be necessary 
to recall the St George at what will be the most 
valuable and promising point of her voyage. An 
appeal has accordingly been issued, signed by ten 
members of the Advisory Council, representative of 
various branches of natural science, archeology, and 
so on, six of whom are fellows of the Royal Society. 
Subscriptions should be sent to the secretary of the 
Association at 50 Pall Mall, SW 1. 

The work of the Smoke Abatement League of 
Great Britain, established in rgoq, was dropped during 
the War and was not taken up again until 1923. 
Now the League is preparing a great campaign against 
the smoke nuisance and, with this object in view, is 
appealing for increased membership and support. 
We learn also that the valuable papers which were 
presented at the Manchester Smoke Abatement Con¬ 
ference held in November last under the auspices of 
the League, together with the discussions, are to be 
issued shortly in book form Particulars of the 
League's activities can be obtained from the honorary 
secretary, Mr. C. Elliott, 33 Blackfnars Street, 
Manchester. 

A very interesting and instructive catalogue 
(pp. iv + 24) of industrial sands has recently been 
issued from the Westmoor Laboratory, Chatteris, by 
Mr. A L, Curtis, who for twenty years has specialised 
in supplying tested sands, and also clays and refrac¬ 
tories, for technical and commercial use It will be 
a revelation to many that the particular requirements 
of manufacturers and contractors can be met by so 
many different kinds of natural and artificially- 
prepared sands The pamphlet describes more than 
fifty varieties used for widely different industrial 
purposes such as glass and pottery manufacture* 
sand-blast and other abrasive processes, moulding 
and casting, furnace lining, filtering, cement making 
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and testing, and less familiar applications in the soap 
and paint industries, Mr. Curtis has accumulated 
hu enormous mass of data relating to the properties 
and uses of sands, and he undertakes to advise his 
clients on the problems that arise. Apart from his 
Commercial enterprise, he is to be congratulated on 
issuing a pamphlet of unusual educational interest 

The fourth Annual Report of the Animal Breeding 
Research Department of the University of Edinburgh 
is a record of research work actively pursued in 
many directions under the guidance of the director, 
Dr, F A E Crew The Department is engaged on 
the problem of wool improvement m Welsh sheep, 
with special reference to its kemp content, with the 
object eventually of eliminating this undesirable 
element from the fleece Hybridisation experiments 
by crosses with Peruvian merino sheep are also being 
c&iried out with the object of imDrovine British wools, 
and this has necessitated a detailed microbiological 
investigation of the fibres comprising the fleece of 
sheep Parallel investigations on the fecundity, 
fertility, sterility, and general physiology of fertilisa¬ 
tion in sheep are in progress and promise results of 
great importance The list of twenty-one papers 
issued from the Department in the course of the 
nine months covered by the report is an eloquent 
witness to its widespread activities and to the value 
of the work being carried on there 


Ws are informed that Messrs. Gurney and Jackson, • 
33 Paternoster Row, have been appointed official/ 
publishers to the Faraday Society, and in future they'f; 
will deal with all business relating to the sale of 
Transactions and separate Reports of General 
Discussions ? 

We have received from Messrs. Negretti and, 
Zambra a specimen of an ingenious and simple pocket 
forecaster The instrument consists of three con¬ 
centric circular discs, the largest of which is two inches , 
in diameter. The instrument is set by first rotating 
the middle disc so as to bring an arrow on it into 
coincidence with the appropriate point on a wind 
direction scale engraved on the outer disc, and then 
rotating the inner disc so as to set an arrow over the 
appropriate reading of a barometer scale in inches 
graduated on the middle disc. The inner disc has 
three windows, one each for rising, steady, and falling 
barometer, fitting over a senes of code letters A to Z. 
Through the appropnate window a code letter is read, 
and this letter selects one of 2b forecasts given on the 
back of the outer disc The instrument is ingeniously 
conceived, and can be recommended to those who 
desire to make the most of their barometer, with the 
proviso that no simple instrument can be expected 
to be infallible in dealing with so complex a pheno¬ 
menon as the weather On the whole, it may b© 
expected to give good results. 


Our Astronomical Column. 


* Wole's Comet —A Copenhagen telegram announces 

S at Prof. Wolf succeeded in photographing this very 
mt comet again on January 13, at 17 11 58* 5"' G.M T 
(new), its position for 1925-0 being R A, 4* 4'" 48-0*, 
N. Decl 20 0 14' 54" The Right Ascension was about 
i m 27 s less than Kahrstedt's ephemeris, the Decl 12" 
greater 1 he orbit elements therefore need con¬ 
siderable modification, but there has not yet been 
time to do this. The magnitude had declined from 
16 to 17, so it is to be feared that the object will 
not be visible for very long 

Minor Planets— Astr Nachr , No. 5341, contains 
a paper from the Berlin Rechemnstitut describing the 
discovery of minor planets for the period July 1, 1923, 
to June 30, 1924 The number of discoveries is un¬ 
usually large, 108, and shows that we are far from 
exhausting the zone Only 29 of these were suffi¬ 
ciently observed for trustworthy orbits to be calculated 
and to receive permanent numbers. The numbers 
assigned are 99O to 1024, so that the 1000 mark is 
now well passed No 1023 is named Thomana , the 
others are still unnamed The highest inclination 
among the new planets is 26° 58' (No. 1019), the 
lowest o° 41' (No 990) The greatest eccentricity is 
o 454 (No 1009), the smallest o 009 (No. 1020) The 
periods range from 2 64 years (No 1019) to 6 25 years 
(No. 1004) A new plan for the provisional numera¬ 
tion of planets is adopted in the new year. The letter¬ 
ing will begin afresh each year . planets discovered 
in the first half of January will be denoted by AA, AB, 
AC ; in the second half BA, BB, BC . 
in first half February CA, CB, CC . . , the first letter 
Changing twice a month The system permits the 
insertion of planets afterwards detected on plates. 
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The year must be prefixed to the letters, but in prac¬ 
tice the last two dlgit 9 of the year will suffice This 
system will put an end to the present diversity., three 
independent systems having been in vogue since the 
War. 


Stfllar Spectrophotometry —Bull A strew tome 
iv. fasc. lii contains an interesting research by M. 
Jules Baillaud on the distribution of energy in the 
spectra of stars of types A and B, also of Procvon (type 
F5). The observations were made at the observatory 
on the summit of the Pic du Midi (altitude 9384 feet). 
The curve for Procyon had a maximum at *425, and' 
resembled that of a black body at a temperature of 
7000°. The curves for types A, B do not resemble 
those of a black body at any temperature. They fall 
off much more rapidly from their maximum. For 
type A this occurs in the neighbourhood of X400, for 
type B it is at a wave-length even shorter than X330, 
which is the limit to which the spectra were studied. 
The descent from this point is even more rapid than 
that indicated by Planck's formula for temperature 
100,000°. The author concludes that the spectrum 
of stars of type B arises from the radiation of ionised 
atoms. He compares the continuous spectrum given 
by metallic vapours in an aro in vacuo, as observed by 
M. St. Procopiu. 

a Cygm, though of type A, resembles p Orionisi 
closely for the longer wave-lengths but not in the 
ultra- violet. * 

Two of the stars included here, y Cassiopeiaa and; 
a Cygni, were also studied by Plaskett, BaillaudV 
curve is much higher in the ultra-violet, perhaps owing 


to diminished atmospheric a 
mined the correction tor this by 01 
star at different altitudes. 
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Research Items. 


{' The Mock Kino at the New Year in Egypt.— 
. The December issue of Ancient Egypt has as a frontis- 
f piece a reproduction of the only illustration extant, 
\ fortunately preserved by Rrfaud, showing the figure 
of the mock king degraded as Abu Nerus. The only 
aboount of this curious survival is given by Dr, Klun- 
ringer m his book, " Upper Egypt. its People and its 
Products/' published in 1878, On the tenth day of 
September, the first day of the Coptic solar year, each 
little town chooses from among its own members a 
king whose rule lasts through a festival of three days. 
During this period all official rule is abrogated and 
rigorous criminal investigations are held by the mock 
ruler, in which heavy penalties are inflicted even on 
the highest officials, and immense taxes are imposed, 
Doth penalties and taxation are remitted for bakh¬ 
shish. At the end of the three days the mock king 
is condemned to death and he (1 e. his clothes) is 
executed by burning The illustration shows that this 
festival took place at the date harvest Sir Flinders 
Petrie, in a note on the illustration and KlunZinger's 
account, refers to a title of the Xllth Dynasty, 
*' New Year King of all the Nobles," which was borne 
by the highest nobles, and points out that this office, 
which the form of the title shows to have been annual, 
would indicate that the New Year King was a survival 
of an age much earlier than dynastic rule. It was a 
relic of an earlier kingship of prehistoric times and 
allowed a semblance of the ancient rule to the nobles 
of the old race, just as the king of the Saturnalia at 
Rome preserved among the enslaved aborigines a 
memory of their former liberty. 

New Corbiculje from Uruguay. —The genus 
Corbicula has a special interest for the student of post- 
Tertiary, geology inasmuch as though now a southern 
form, it originally in both hemispheres ranged farther 
north, inhabiting Britain and Siberia in one, and 
'attaining to Nebraska m the other. The American 
forms differ from the European in that the former 
have a slight pahal sinus, which is wanting in the 
latter, and have been placed in a separate subgenus, 
Neocorbicula, by Fischer. Dali, however, has sought 
to revive Fferussac's name of Cyanocyclas, which was 
only a synonym for Corbicula Mr. W. B Marshall 
in this respect has followed Dali when describing an 
interesting s-nes of Corbiculae from Uruguay (Proc 
U.S. Nat Mus , vol. Ixvi art 15). Altogether eight 
new species are described and well illustrated, whilst 
a most useful list of the seventeen previously de¬ 
scribed American species, with the original references, 
is appended. 


Cinchona and Ipecacuanha in Burma.— The 
Report of the Botanical Survey for India for 1923-24 
contains further information as to the progress of 
the interesting experiment upon the planting of an 
' experimental area (now at Mergui) in Burma with 
riachona (see Nature, Apnl 21, 1923, p. 547, and 
January 5, 1924, p. 25). The conclusion of a brief 
, description of progress is apparently M to confirm 
t^io optimism expressed earlier/' With the more 
equable rainfall of Mergui, it appears that the period 
j cff nursery culture may be materially shortened, 
plants set out as quite small seedlings making such 
vigorous growth after rainfall that they have formed 
to area of young Cinchona already ahead of the older 
; plants at the former station at Tavoy, now abandoned 
“’fo favour pf Mergui. So far the species to which 
^hfsrepqrt refers is only C. Ledgeriana, but C. succirubra 
%s als^ upon trial. Ipecacuanha is also under cultiva- 
at Mergui, ** where it is obviously much more at 
m than it ever can be in the Bengal plantations/*, 
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Until now, however, no cropping has been attempted, 
but the policy of multiplication of stock continued. 

Bark Scorch of Willows. —A bark scorch of 
willows, caused by the fungus Fustcladium saltci- 
perdum Tub., has been known as a troublesome 
disease of willow rods for some time on the Continent.' 
The disease was noted on the rods of willows grown 
for cutting in a market garden in Lanarkshire, and 
specimens were sent to the Edinburgh Botanic 
Garden for diagnosis, where they were examined by 
Mrs. N. L. Alcock (Transactions of the Royal Scottish 
Arboricultural Society, vol. xxxviiu part ii. October 
1924, p. 128). The disease first appears as patches 
on the leaves resembling those of " scab " Fusicladiutn 
dendnticum, Fuckel, on apple leaves. The disease 
causes later on striking black patches on the bark 
giving the rod a piebald appearance, and it may 
also cause a die-back, and tne young rod then turns 
black from the tip downwards. Little is known as 
to control, but probably a winter wash of copper 
sulphate would be useful Care should be taken 
when cutting out the rods to cut down to the stock, 
and not to leave long stubs Affected rods should 
be cut out and burnt. 

pALAiOzou Alga£ —Interesting plants from the 
Old Red Sandstone of Scotland, showing clear 
indications of algal organisation, are described by 
the late Dr R. Kidston and Prof. W H Lang m the 
Transactions of the Royal Society of Edinburgh, 
vol 53 > part in. (No. 29), pp 003-014 Cryptoxylon 
Forfarense Kidston, described m 1897, is rediscussed 
in the light of a wider knowledge of Nematophyton, 

1 and as a result, it is transferred to the genus as 
N Forfarense Kidston, the pseudo-cellular structure 
of this species being no longer a bar to its transference 
to this genus. Two new species of Pachytheca are 
described, P media and P. fasciculata The genua 
includes a number of spherical forms about half a 
centimetre in diameter* which when split across show 
a central region or medulla surrounded by a radially 
striated cortex, composed of more or less evident 
tubes. In the newly described species, algal filaments 
can be clearly discerned on microscopic examination 
of favourable specimens , these run irregularly in the 
medullary region, and m groups of seven or more fine 
filaments through the cortical tubes, emerging from 
the fends of the tubes in a pencil-like group, in what 
19 described as a peripheral " narrow clear /one " 
The authors suggest that where the algal organisation 
cannot be clearly made out, specific names should not 
be attached to specimens of this fossil, which are 
widely distributed and relatively abundant m certain 
formations in Britain They conclude that the 
relatively frequent association of Nematophyton with 
Pachytheca raises interesting problems as to the 
"condition of life of these contemporaneous organisms, 
and that the mode of occurrence of both of them and 
the nature of the beds in which they occur will repay 
further work and co-operation on the part of palaeo* 

botanists and geologists 

* \ 

Sunspots and Temperatures. —In a recent 
pamphlet under the title " Sunspots and Temperature, 
1916," Mr. A. H. Wallis, of Kimberley, criticises the 
conclusion of Nordman and Koppen that there is a 
‘tendency in the tropics towards low temperatures at 
time® of numerous sunspots, on the ground that the 
relationship is not invariably valid and is based on 
the discussion of smoothed means. He suggests for 
further investigation a law tliat sudden rises in the 
daily sunspot number are frequently associated with 
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dpe» of maximum temperature. He apparently has 
not had access to the variation curves for 25 regions 
of the earth's surface from 1820 to iqio prepared by 
J. Mielke, or to the 97 correlation coefficients worked 
oht by G T. Walker ; or he would realise that with a 
coefficient of only - o 2 or - o 3 in the tropics between 
the annual temperature and sunspot number, a perfect 
correspondence cannot be expected Also a negative 
coefficient in annual means might be perfectly con¬ 
sistent with a positive coefficient over short periods 
such as a day When, therefore, Mr Wallis claims 
to find in the course of a single year 199 daily agree¬ 
ments of sign in the departures of spots and maximum 
temperatures and 155 disagreements, he does not up¬ 
set existing beliefs , neither does he provide much 
support for belief in a parallel relationship by an 
agreement of only 56 2 per cent of cases—his 79-4 
per cent appears to be m error. Also during the 
year in question, his tables appear to contain 27 
occasions on which there was an increase of 24 or 
more between the sunspot number of one day and the 
next, and m only 16 of these was there a contemporary 
rise of temperature All attempts to throw light on 
this interesting subject are welcome, but a further 
examination must be made before an addition to 
our knowledge can be claimed. 

Invesiigations of Atmospherics.—A ll the various 
irregular noises which are heard in radiophones are 
classed together as " atmospherics " In long-distance 
working they are specially objectionable As a large 
amount of research work, the results of which are not 
readily obtainable, has been done on the subject, the 
paper by Dr R L Smith-Rose published in the 
January number of World Power will prove useful to 
many. The connexion between these noises and 
neighbouring thunderstorms was discovered at the 
end of last century by means of a coherer, and use 
was made of it in France, the owners of vineyards being 
warned of the approach of thunderstorms During 
the War the forecasting of thunderstorms was of 
great value in aviation It has been shown recently 
that all important atmospherics have their origin in 
mountainous regions and are due to electrical dis¬ 
charges The range of a disturbance caused by a 
lightning flash is usually world wide, and there are 
always sufficient lightning flashes occurring in some 
part or other of the world to account for all the 
noises heard in a radiophone. The energy radiated 
is only a small fraction of the energy required for the 
local disturbance,* and hence radio experts find it 
difficult to imagine that anything except a lightning 
flash could produce the observed effects. They also 
think that the disturbances travelling through the 
ether must have a high frequency The methods 
used to eliminate these disturbances are to utilise the 
phenomena of directional reception, the beneficial 
effects being apparently more pronounced the shorter 
the wave-lengths used by the station 

Theodoi hr Observations without Field Ili um- 
ination —Difficulties are often experienced, especially 
by workers in remote regions, in obtaining suitable 
illumination of the field when observing stars with the 
theodolite An ingenious attachment, which permits 
of observations being taken without any field illumina¬ 
tion, is described by Mr E, A. Reeves in the Geo - 
graphical Journal for December last A small semi- 
reflecting glass disc is placed in the focal plane of the 
telescope objective, taking the place of tne ordinary 
diaphragm Another similar reflector, which is 
capable of horizontal and vertical adjustment, is 
screwed over the Cye-iens of the eyepiece. When an 
image of the star is formed on the semi-silvered face 
of the diaphragm, the transmitted light passes through 
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the eyepiece and emerges as a parallel beam on the 1f S 
eye-lens reflector. Part Of this warn is reflected back¬ 
ward on to the diaphragm and again reflected into the 
eye Two images of the star are thus visible. These 
coincide only when the star is in the centre of the field. 

If the star is in any other position, the images part and 
move m opposite directions, the distance apart being 
double the error of pointing. The device can be 
readily fitted to, and conveniently used with, any 
theodolite if the object-glass is reasonably large. 
With a 5-in. theodolite, having a ij in. aperture, co¬ 
incidences can be made with 1st and 2nd magnitude 
and even smaller stars The device should be of use 
also in mines and other underground works where 
lamps have to be used as marks upon which to sight 
the-theodolite 

Physical Properties of Single Metallic 
Crystals —Dr. P. W. Bndgman describes some 
physical properties of single crystals of zinc, cadmium, 
bismuth, antimony, tellurium, tin and tungsten in 
the Proceedings of the U.S. National Academy of 
Sciences for October 15, 192a The properties listed 
include the elastic constants (which vary greatly with 
direction), linear compressibilities, linear thermal 
expansions, and electrical resistance The compressi¬ 
bility of cadmium could not be obtained, owing to the 
existence of two new polymorphic forms under 
pressure, the transitions taking place at about 3000 
and 6000 kg./cm 8 (20° C.) The electrical resistance 
also changes slightly at the transition The pro¬ 
perties of the new modifications arc very similar to 
those of the ordinary modification Tellurium 
exhibits negative thermal expansion along the crystal 
axis The influence of pressure on the electrical 
resistance of antimony is anomalous ; it tends to 
indicate that resistance is determined by something 
more specific than the distance apart of the atoms 

Harmonic Tidal Constants —In a paper entitled 
“ Perturbations of Harmonic Tidal Constants" 
(Proc. Roy. Soc., A, 106, pp 513-526), Dr * A * 
Doodson, secretary of the Liverpool Tidal Institute, 
discusses some unusual features m the results of 
harmonic analysis of tidal observations at St. John 
(New Brunswick) and at Bombay. The principal 
lunar semidiurnal constituent M a at both stations 
shows three definite perturbations , one of these is 
of 19-year period, and arises from a failure of the 
ordinary method of allowing for the 19-yearly 
variation of M 8 (due to the varying longitude of the 
moon's node) The ordinary method assumes that 
two terms of closely similar period in the tide-generat¬ 
ing potential will produce terms in M* of proportionate 
magnitude, and affected by the same phase lag. In 
actual fact this proves not to be the case, particularly 
at St. John, and the author states that, though the 
magnitude of the effect makes the explanation very 
difficult to believe, resonance is at present the only 
assignable cause St John is of course one of the 
stations where such a phenomenon is least im¬ 
probable, since the very large tides in the Bay of 
Fundy are certainly due to resonance with a 11 sea 
seiche.” But in addition there is another 19-year 
term in M* which can only be explained as due to 
frictional forces of considerable magnitude, depend- , 
mg on some higher power than the first (probably the v 
second power) of the speed. This conclusion depends 1 
only on the forms of the expressions for the tidal ( 
elevations, and, while it is in general agreement with 
Dr, H. Jeffreys' calculation of frictional losses in the, ' 
Bay of Fundy, it involves no numerical assumption • 
as to the fnotion coefficient Another perturbation, 
of M, at St. John and at Bombay is a secular change ^ 
of amplitude, ascribed to possible changes intfie, * 
sand- and mud-banks near the ports. * ; ; 

* , , - 1 ‘ 



137 


NATURE 


24 v 1925] 

— . . . . r * — J " r " ' 1 * 

Carbohydrate 

^|^HE breakdown of the carbohydrates found in the 
* body, namely, glycogen and glucose, resulting in 
their final oxidation into carbon dioxide and water and 
the liberation of the energy stored in their molecules, 
takes place by stages, the details of which are still 
imperfectly known It appears probable that a 
compound of glucose with phosphoric acid forms an 
intermediate stage in the conversion of glycogen into 
glucose, while lactic and pyruvic acids are inter¬ 
mediate products in the conversion of the glucose into 
carbon dioxide. In the case of striped muscle, the 
process, as far as the formation of lactic acid, is 
reversible (Emden, Meyerhof, etc.). Now although 
the monosaccharides formed in the course of digestion 
are absorbed and converted into glycogen in the liver, 
in the reverse process only glucose is produced, 
suggesting that this sugar has some peculiarity of 
structure which enables the cells of the body to utilise 
it, m preference to the others : enzymes are probably 
concerned in the process, and one of the character¬ 
istics of their action is their specificity 

Fresh light has been thrown on this subject by 
the work of Herring, Jrvine and Macleod (Btochetn. 
Jour , 1924, vol. 18, p. 1023), who have used insulin 
as a key to the structure which the sugar must possess 
if it is to be utilised The insulin was injected into 
mice, and the efficiency of various sugars and other 
closely related substances in curing the convulsions 
thus produced determined Glucose and mannose 
cured the animals completely, but fructose and 
galactose produced only a temporary improvement 
Maltose, however, was nearly as efficient as glucose, 
but somewhat slower m its action None of the other 
substances tried, including substituted reducing sugars 
and glucosidic compounds, had any, effect Analysis 
of the results shows that the sugar must possess the 
following formula, 

X-- 

I 

Y 

HO—t—H O 

H—i-^ 

H—t—OH 


in which X or Y represents the reducing group The 
cells of the body are, therefore, only fitted to deal with 
a sugar Of this general type, all other carbohydrates 
being converted into it by their appropriate enzymes, 
either directly or after synthesis into glycogen. 

Working pn quite different lines, Kay and Robison 
and their co-workers have investigated the properties 
and functions of the compounds of glucose with 
phosphoiic acid {Btochem. J om '> I 9*4» vol 18, pp. 
1133, 1139. 1152* 1161). Two of these compounds 
are described, a hexosemonophosphate and a hexose- 
diphosphate, the phosphoric acid being combined with 
a different group of the sugar in each case. Both 
compounds are probably present in the blood. An 
investigation of the distribution in the body of the 
ferments which act upon them shows that the diphos¬ 
phate is hydrolysed by an enzyme present chiefly in 
*nu«cle and blood, while the monophosphate is acted 
on by an enzyme which can be extracted from bone and 
testifying cartilage. In fact, it is suggested that the 
latter compound is the form in which phosphorus is 
supplied to the bone in ossification, The injection of 
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: Metabolism. 

insulin increases the amount of the organic phosphoric 
esters in the blood and muscles, and it is extremely 
probable that it is the hexosephosphates which are 
thus affected In this case the fall in the blood sugar 
after insuhn may be connected with the formation of 
these esters, since it appears that the sugar disappear¬ 
ing is not all oxidised, nor is it converted into fat 
(y. Burn and Dale, Jour Physiol , 1924, vol 59, p 164), 
The formation of a phosphoric ester would, however, 
be probably only a step in the reversible reaction, 
glycogen glucose The actual direction in which 
the reaction proceeds depends m all probability on the 
amount of glycogen in the body m the well-fed 
animal, the glycogen present is broken down, in the 
diabetic organism, the reverse process occurs and 
glycogen appears in the liver 

The phosphorus for the synthesis of the ester comes 
in the first place from the inorganic phosphate of the 
blood, with the result that less is left available for 
excretion by the kidney m the urine Sokhey and 
Allan (Btochetn four 1924, vol 18, p 1170), confirm¬ 
ing other investigators, have found that dogs after 
large doses of insulin excrete less inorganic phosphate 
m the urine during a period of six hours or so the 
total output for the day is, however, definitely 
increased, suggesting that some of the newly formed 
esters are broken down later on The nitrogen 
excretion is raised simultaneously with the fall in 
inorganic phosphate . possibly some of the phos¬ 
phorus required comes from organic compounds which 
also contain nitrogen Sugar per os, on the other 
hand, while diminishing the inorganic phosphorus of 
the blood and urine temporarily, does not cause any 
increased tptal output of this element m the 24 
hours at the same time it lowers the nitrogen 
excretion by taking the place of some of the protein 
previously oxidised 11 appears then that, with excess 
of sugar m the blood, more ot the esters are formed at 
the expense of the inorganic phosphorus, but that, 
although the subsequent oxidation is sufficient to 
reduce the nitrogen excretion by sparing the destruc¬ 
tion of protein, it is not enough to raise appreciably 
the excretion of phosphorus in the unne ; the sugar is 
probably oxidised directly without previous synthesis 
to glycogen Insuhn, however, causes a great in¬ 
crease in the formation of the esters, the phosphorus 
coming both from inorganic phosphates and also from 
bodies which contain nitrogen as well as phosphorus in 
their molecules. The glucose necessary is obtained 
from that circulating in the body fluids, but in the 
normal animal an additional source is provided by the 
reserve glycogen of the liver and muscles , the break¬ 
down of the latter would produce an excess of free 
phosphorus, which would appear in the urine, 

A somewhat different reaction is to be expected from 
feeding sugar and injecting insulin * glucose alone will 
not raise the total metaliohsni to any appreciable 
extent, while insulin, under certain conditions, will 
do so by increasing the carbohydrate oxidised, without 
at the same time reducing the protein broken down : 
in the normal animal, a limit is probably set to the 
amount of cartiohydrate catabolised at any moment 
by the amount of insulin available It seems justi¬ 
fiable to draw the general conclusion that msulm 
acts by assisting the reversible reaction glycogen 
phosphoric ester it glucose, by. causing the produc- 
• tion of the ester; the direction m which the re¬ 
action proceeds thereafter depends on the amounts 
of the various interacting substances present at the 
moment. 
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Nature and Origin of Coco-Nut Pearls , 1 



By Dr, F. W. T. Hunger. 


f TN the endosperm cavity of the seed of Cocos 
T* " nuciferd a local calcareous formation is some¬ 
times found to occur, to which the name of " cocos- 
k, " has been given, and which must be looked 
xtlpdrt as a highly remarkable and very rare occurrence a 
; 15 th a cocos-pearl has usually the form of a pear, 
‘egg , sometimes it is almost spherical and Has a 
Smooth surface, as a rule of a milky-white colour 
Its chemical composition corresponds somewhat to 
that of the oyster-pearl, from which it differs in appear¬ 
ance, however, by the lack of the pearly sheen 

Rumphius was the first to describe this calcareous 
formation as “ calappites," 8 and for more than a 
century after him nothing was heard of this condi¬ 
tion, until at the meeting of the Boston Society of 
Natural History bn February i, i860, 4 Mr Fred. T 
Bush presented a specimen of this cocos-pearl for 
chemical and microscopical examination The re¬ 
search was entrusted to Dr Bacon, who submitted 
his report on the subject at the meeting of the same 
Society on May r6, i860 h 
In 1866, Di. Riedel, ex-Resident of Menado, reported 
having found a pearl in a coco-nut he opened. 14 This 
was the first report by an eye-witness who had 
actually seen such a thing, apart from the many 
atones told by natives about it 

Contrary to the statement of Bush to the effect 
that cocos-pearls " are said to be found free within 
the cavity of the coco-nut," Skeat 7 reported in 
1900 that they are " usually, if not always, found m 
the open eye or orifice at the base of the cocoa-nut J * 
On my last voyage to the Hast Indies for purposes 
of study, I resolved to endeavour to find out some¬ 
thing further about the cocos-pearl and if possible 
solve the problem of its formation At the same 
time I realised the utter futility of going to look for 
cocos-pearls m the tropics, on account of their 
extremely rare occurrence In proof of this it may 
be mentioned that on a coco-nut estate, where 
approximately three million nuts have been opened 
annually for” years, no such pearl has ever been 
found, although stones about them have led to 
their existence being suspected 

I therefore directed my research to gathering as 
many authentic data as possible On one of my 
voyages I met a native of British India who possessed 
a very fine cocosipearl According to his own 
„ account, he had seen with his own eyes this specimen 
inside an opened coco-nut which had been brought 
to him from Madras He assured me that his pearl 
had been attached to the kernel of the coco-nut 
and exactly at the place where, in germination, the 
cotyledon forms a haustorium 

I^Lter on 1 also met with an Arab on whose coco¬ 
nut plantation in South Borneo a coco-nut had 
been gathered which, on being opened, proved to 
contain a pearl attached to the inside of it He had 
dislodged the pearl from the kernel of the nut with 
his own hand In tins case also the pearl had been 
attached at exactly the same place as in the case 
first mentioned 

These two corroborative declarations of eye¬ 
witnesses, who had l>oth seen a cocos-pearl still 

1 Kepnnttfd, by lon»l of Ih t author, from the PimcuUng* ot 

tho Konmklijjke Akidemlc van W«*ten»thapfMni te Amsterdam, vol xxvi. 
No»,Jf <> 

* F. W.T Hunger, “Cocos nucifera,” nultfl op 143 230, PI Ixvii (1920), 

* E* Rumphius, “Herbarium Ambouien*:. vot i pp 21-23 {1741); 

M p'Attlboin'Mdwj Ranteitkamer/' pp agi 292 (17*1) 

* Pxocoortirtg* ot the Boston Soc ot Nat Hist, vol vjd. pa 2$ (t86x). 

* /»#., voL vji pp 390*293 (*861) 

* Natur*. val 36, 0 157 (June 16, 1887) 

» W, W. Skeat, 4t Malay Marie, helps an Introduction to the Folk-low 
«nd popular Religion on the Malay PenuiAula,” p. 196 (19001. 
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attached inside an opened coco-nut, furnished me 
with a preliminary guiding-thread and led me to' 
suppose that the spot which they indicated would 
probably be the normal point of attachment of such 
a cocos-pearl 

The normal germination process of the coco-nut 
begins by an enlargement 01 the embryo, whereby 
the cotyledon commences to grow inwards to an 
absorbing organ (haustorium), and thereby comes r 
to protrude outside tho endosperm and into the 
central cavity. Simultaneously with this, the plumule 
grows out and, breaking through the membranous 
opeiculum of the germinating pore, it pushes its wav 
out through the hard shell. 

Proceeding from the provisional determination of 
the place of attachment of the cocos-pearl, the follow¬ 
ing hypothesis could now be formed Given that 
the germination, being in progress, is stopped by 
some cause or other, thus preventing the further 
development of the haustorium, it is conceivable 
that the haustorium in this state might become 
encrusted by the influence of the coco-nut milk, 
and that from this the completely petrified cocos- 
pearl would gradually be formed. 

It was now necessary to find the reason for any 
such check in the process of germination and the 
accompanying solidification of the haustorium 

At the side where the coco-nut has been attached 
to the stalk, three thin spots, so-called germinating 
pores, or " eyes," can be seen in the hard inner shell 
of the fruit. As a rule one of these holes, the so-called 
" porus pervius," is closed by a membrane, whereas 
the two other, the so-called " pori caeci," are furnished 
with a hard tegument. In germination, the plumule 
pushes its way out through the porus pervius. 

By way of exception there may be, instead of three, 
two germinating pores, namely, one porus pervius 
and one porus csecus, and only very rarely wifi there 
be only a porus pervius with both pon caeci entirely 
absent. Nevertheless, a coco-nut of this descrip¬ 
tion can germinate in the usual way It is a different 
case, however, when there is not even a porus‘pervius, 
the base of the inner shell showing no germinating 
pore at all, as occurs in extremely rare cases. Such 
a coco-nut is known in the Malay language as a 
"kelapa boeta," or " kl&pA boentdt!' in Javanese, 
which signifies a M blind coco-nut " 

As remarked above, a coco-nut without germinat¬ 
ing pores is a very great rarity, for which reason they 
are regarded by the Mohammedans as sacred. The 
" kelapa boeta " is a talisman ifjimat) pat excellence, 
and consequently it is difficult to obtain a specimen. 

This meeting with the kilapa boeta furnished me 
with an example of the way in which normal 

f ermmation is rendered impossible m Nature, and 
did pay utmost to procure some specimens. I 
finally succeeded m collecting eight unopened " blind ” 
coco-nuts from the Bast Indian Archipelago. Most . 
of the specimens were very old nuts; some, according 
to their owners, had been preserved for scores of 
years as family heirlooms 

The first four u boetas " which I opened produced 
nothing, but in the fifth I found a really beautiful 
pearl still attached to the kernel; the next two 
produced negative results again, and the eighth 
specimen I have kept unopened. 

The nut which had contained the pearl had beeuV 
gathered but a short time before, and thei endosperm ; 
in it was quite normal, whereas in the other ^ 
the kernel was either very much dried up m had 
even partly become a mass of brown powder. * 




waa attached without the legist trace of a stalk, 
^ $eiog merely embedded in the endosperm, and was 
1 quite easy to remove from the kernel. It lay exactly 
, ‘%t the base of the nut, just under the spot where the 
germinating pores ought to have been, and thus 
agreed completely with the indications as given above. 

This discovery, in my opinion, warrants the in* 
' ference that the cocos-pearl actually represents a 
calcified haustorium, which has been retained in 
the nut after the primary germination was checked, 
owing to the plumule not being able to get through 
the shell on account of the absence of the poms pervius. 
As the inner shell of the k&lapa boeta remains hermetic* 


ally closed, the newly formed haustorium becomes 
encrusted under the mfluenoe of the coco-nut milk 
with calcium salts, although it still remains un¬ 
explained why the cocos-pearl consists almost entirely 
of calcium carbonate, while neither the cocos^k^rnel 
nor the coco-nut milk contains this carbonate. 

The belief that a HHapa boeta invariably contains 
a cocos-pearl was sufficiently disproved by my 
experience, that of seven specimens, only one suen 
formation was found in a <r blind " coco-nut. On 
the other hand, it is probable, in my opinion, that 
it will be principally (or exclusively ?) the kilapa 
boeta that contains the cocos-pearl ¥ 


Annual Meeting of the Mathematical Association. 


’"PHE annual meeting of the Mathematical Associa- 
tion was held at the London Day Training 
College on January 5 and 6. The report of the 
Council showed that the number of members has in¬ 
creased to 1019, in addition to about 500 associates 
connected with local branches. 

The presidential address was delivered by Prof 
G. H. Hardy, the subject being “ What is Geo¬ 
metry ? ” Prof. Hardy suggested that the time has 
come to consider what the subject taught in schools 
under the name of geometry really comprises It 
appears to be a mixture , partly an investigation of 
actual space-relations, based on intuition, partly a 
system of pure geometry, based on axioms But 
neither of these subjects is self-contained. Even the 
so-called projective geometry is not true projective 
geometry but is based on ideas of geometrical mag¬ 
nitude While recognising that the early teaching 
of geometry must bo a compromise, and that the 
Association has done very good work in improving it, 
he thought that an effort might now b'e made to intro¬ 
duce into schools a more logical study of modern 
systems of pure geometry 

Prof H. Levy gave an address on “ The Mat he 
matical Laboratory ; its Scope and Function." He 
said that mathematics is not merely the handmaid 
of science Mathematical methods based on logical 
proof are not sufficient for modern needs the methods 
must be developed so as to meet the requirements of 
technology—of aeronautics, of biology, of industry 
He gave an account of the woik done at the mathe¬ 
matical laboratory of the Imperial College of Science 
and Technology, S. Kensington The work, funda¬ 
mentally, is experimental Any instruments avail¬ 
able may be used, and the traditional restriction to 
, rule and compasses is abolished Absolute accuracy 
is not regarded as essential, and graphical methods, 
giving results within about 0-5 per cent, are found to be 
sufficient- The problems to be solved are engineers' 
problems, not the mathematician’s conception of 
' engineers’ problems. Differential equations are solved 
by approximation, by differentiation, etc. , and their 
mathematical treatment in the lecture-room is followed 


by graphical treatment in the laboratory. The cal¬ 
culation of infinite senes, and their differentiation, 
" gives ideas of convergence and divergence of series, 
« and a good deal that is of value can be derived from 
■ cases in which aeries obtained by graphical methods 
if ' 1 give incorrect numerical results in consequence of the 
j ,series being divergent. Importance is attached to 
study of cases in which different problems lead to 
> t^ie same mathematical equation. In the discussion 
s> the paper, it was suggested that in a school the 
t best of equipment of a mathematical* laboratory 
be prohibitive; but Prof. Levy pointed out 
that, as great accuracy is not essential, second-hand 
v* r :fmftroments are usually quite good enough. 


A discussion on the teaching of arithmetic in schools 
was opened by Prof J E. A. Steggall, who suggested 
that more attention might lie given to the study of the 
properties of numbers, and that, in the earlier stages, 
children might concentrate on the study of some 
particular table, such as the table of measures of 
length The discussion raised some interesting points 
as to method, and questions as to the psychology of 
the pupil Prof Steggall, in replying, expressed his 
disapproval of the teaching of anything that could not 
be understood. 

There was some discussion of the recent report (of 
the Association) on “ The Teaching of Geometry in 
Schools" Prof. M J M. Hill dealt with various 
methods of arriving at the properties of parallel lines. 

Mr A Buxton communicated a note on the treat¬ 
ment of a certain problem in optics by means of Bessel 
functions. 

Dr. H B. Heywood contributed a thoughtful paper 
on the reform of university mathematics. In foreign 
universities, courses are given in subjects of which 
students in Great Britain have practically no know¬ 
ledge The whole of our mathematical teaching in 
universities, even more than in schools, is dominated 
by examination requirements, and no reform is 
^possible until the examination system is modified. 
Some suggestions that Dr Heywood made were that 
it is not necessary to examine over the whole field, but 
that an intensive study of some part should be 
allowed , that theses, followed by oral examination, 
should be encouraged , that more importance should 
be attached to reports by teachers , and that over 
the whole range the study should be less academic 
There is no border-line between mathematics and 
physics, and there is no need for physics to be made 
fictitious when it becomes a subject for mathematical 
treatment The extent of ground common to mathe¬ 
matics and physics should be investigated The de¬ 
cision as to the content of a mathematical course 
must be made on the basis of vitality , and this 
requires a purposeful study of the whole domain of 
mathematics, to see what portions are alive and 
growing Such a study would show what reforms 
are needed In the discussion, Prof. E. W Hobson 
agreed that reform must work downwards from the 
universities, but he was inclined to dissent, at any rate 
as regards Cambridge, from the view that the univer¬ 
sities are more dominated than the schools by ex¬ 
amination requirements Prof. Hardy stated that he 
considered reform to be impossible without destruc¬ 
tion, and said he would like to begin by destroying 
the mathematical tnpos. 

* Dunng the luncheon interval, on the second day, 
there was a very interesting exhibition of pieces of 
apparatus, designed by Mr. E. J Atkinson, by Mr. 
C. V, Durell, and by Mr. D. F Ferguson, for use in 
connexion with the teaching of mechanics. 



140 


NATURE v;' 


University and Educational Intelligence. 

Cambridge.— The Sedgwick Prize has been awarded 
to Mr. H Hamshaw Thomas, fellow of Downing 
College. 

Mr, C. T. K Wilson, fellow of Sidney Sussex 
College, university reader m electrical meteorology, 
and observer in meteorological physics at the Solar 
Physics Observatory, has been elected to the Jack¬ 
sonian professorship of natural philosophy 

Oxford —It is expected that in the course of the 
present term, which began on January 19, much 
regress will be made with the final settlement of 
ollege Statutes, which are now before the Univer¬ 
sities Commission 

The Romanes Lecture for 1925 will be delivered 
by Sir William Bragg in the Sheldoman Theatre on 
Wednesday, May 20, at 5 30 pm Sir William's 
lecture will be on “ The Crystalline State.” 

Prof Andreas von Aniropoff, of the Technische 
Hochsthule, Karlsruhe, has been offered the chair 
of physical chemistry at the Chemical Institute m 
the University of Bonn. 

According to a message from the Toronto corre¬ 
spondent of the Times, the will of the late Mr D A 
Dunlap includes bequests of 50,000/ to Victoria 
University, one of the constituent colleges of the 
Univeisity of Toronto, and 20,000/ to the University 
of Toronto for medical resources. 

Mr F J Harlow has been appointed pnncipal of 
the Wigan and District Mining and Technical College, 
in succession to Mr S. C Laws, who has become 
principal of the Northampton Polytechnic Institute, 
London Mr Harlow has been, for the past four 
years, principal of the Blackburn Municipal Technical 
College lie is a B Sc (Physics, 1st class honours) of 
the University of London and an associate of the 
Royal College of Science, and he also holds the 
diploma (by research) of the Imperial College of 
Science and Technology 

Prof H E Armstrong, addressing the students 
of the Stoke-on-Trent evening schools on January 8, 
protested vigorously against the unpractical character 
of the teaching in English, schools " School, in the 
main, is but the means of keeping children occupied 
and ignorant up to a certain age , there is no conscious 
logical method behind it ” Hence it is that our 
commercial men $nd leaders of industry are ill- 
informed, and manual dextentv is going from us 
owing to our slavish use of machinery To prate of 
the value of the study of the humanities while we 
welter in ignorance of the world about us, and the 
public remains incapable of appreciating and using 
the vast achievement of scientific workers for its 
intellectual development, Prof Armstrong stigmatised 
as " pure Pecksmffery ” If the Potteries are to be 
capable of meeting the coming competition of Ger¬ 
many, the type of teacher required is the enthusiast 
for " Beauty in its many forms, one of which* and 
the greatest, is Truth,” with power to kindle the 
imagination of pupils and other teachers Thence 
will come capacity for producing work of beauty and 
value which will therefore attract The number of 
students enrolled for the current session m the Stoke- 
on-Trent evening schools reaches the respectable total 
of 5700, including more than a thousand in the Art 
Schools and 600 in the Central School of Science and 
Technology, which, by the way, is extending its 
pottery course, for students who have completed a 
secondary scty>ol curriculum, from three to four years. 
It has a separately organised research department, 
with a staff of eight investigators. 
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Early Science at the Royal Society. 

January 35, 1664/5. order to see, whether th$, 
compression of the air caused the extinction of fire, 
there was put a lamp into the condensing engine; 
and a great quantity of air being crowded into it, 
it was found, that the lamp burnt m that compressed 
air about 15 minutes , whereas in the uncompressed 
air in the same engine, it burnt not above 3 minutes.— 
It was ordered that at the next meeting an experiment 
should be made, of filling a vessel with smoke, to see, 
whether a candle put into it would bum as long therein* 
as it would do in the same air without smoke. 

1671/3. Mr Oldenburg read a letter from Mr. 
Newton from Cambridge, of a way of preparing a fit 
metalline matter for reflecting concaves ” I desire,** 
he says, “that in your next lettei you would inform 
me, for what time the Society continue their weekly 
meetings; because if they continue them for any 
time, 1 am purposing them, to be considered of and 
examined, an account of a philosophical discovery, 
which induced me to the making of [my] telescope , 
and 1 doubt not but will prove much more grateful 
than the communication of that instrument, being, 
in my judgment, the oddest, if not the most consider¬ 
able detection, which hatli hitherto been made in 
the operations of nature ” 

January 26, 1670/1. Mr Oldenburg produced some 
of the rock-salt lately digged up in Cheshire, mention¬ 
ing that the workmen had bored three yards into it 
That an hot fire makes the salt crack and fly like bags 
of kelp That hot water dissolves it speedily, and 
cold slowly that being pulverised it is a very strange 
salt, and the brown, that is fiee from mixture full 
as sharp as the white. 

January 27, 1663/4. Ordered—That the president 
move this day the Society to appoint a committee 
of physicians, who are fellows of the Society, constantly 
to consider, what is necessary to be prosecuted m 
anatomy and surgety—That the porter be allowed 
three pounds a year for his constant attendance, to 
be paid him quarterly 

1669/70. Mr. Oldenburg read the paper concerning 
Cassini's pretended new method, geometrical and 
direct, of finding the apogees and excentncities of the 
motion of the planets . after which he moved, that 
it might be inquired into, whether the like method 
had not been already found out in England. Where¬ 
upon Mr Mercator, having considered this matter 
in private, produced a paper of h\i t which shewed, 
that this very tiling was founded upon what Dr. 
Seth Ward, now lord bishop of Salisbury, had 
demonstrated in his “ Astronomia geometrica ” 
published in 1656. This paper was read, and being 
found to be the demonstration of this alleged invention 
of Cassini, printed as such in the French Journal des 
S$avans of September 2, 1669, it was thought proper, 
that the narrative of the truth of this matter should 
be published in the Philosophical Transactions. 

January 38,1663/3, Mr Hooke made the experiment 
of shutting up in an oblong glass a burning lamp and 
a chick ; and the lamp went out withm two minutes, 
the chick remaining alive, and lively enough,—Mr. 
Matthew Wren gave an account of a carp kept a 
whole week in a cellar out of the water, and fed-with 
moistened bread, wetting the gills of it once or twice , 
a day Dr Croune waS put in mind to make this, 
experiment, as he had formerly promised. 

t668/i>. The copies of Mons. Huygen's theory of 
motion were delivered, one to Dr. Wren, and another 
to Mr. Colwall, - . * 

January 30, s66o/i. Being the day of fast and 
humiliation for the de&th of King Charles I. therd 
was no meeting of the Society, , t 
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Societies and Academies. 


London. 

Royal Society, January 15.—Sir Charles Sherrington 
and E G T Liddell Further observations on myo- 
tatic reflexes The myotatic reflex of the knee- 
extensor obtains after pre-coLlicular as well as after 
inter-collicular transection The reflex retains tonic 
character after exclusion of the otic labyrinths 
Stretch of the knee-flexors also yields a myotatic 
reflex, a mam action of winch is the depression by 
inhibition of the myotatic reflex of their antagonist, 
the knee-extensor The reflex relaxation of the knee- 
extensor thus obtained is not changed into contrac¬ 
tion by administration of strychnine —A V Hill, 
C N M Long, and H Lupton Muscular exercise, 
lactic acid, and the supply and utilisation of oxygen 
An attempt is made to apply to the case of muscular 
exercise in man the principles discovered in the last 
seventeen years by the physical and chemical investi- 
ation of activity in the isolated frog's muscle Part 
. summarises the investigations, especially such as 
refer to the recovery process by which lactic acid, 
liberated during exercise, is removed in the presence 
of oxygen afterwards In Part II. is described the 
method of estimating lactic acid in human blood 
Part III is a description of the lactic acid changes 
which occur in human blood, dunng and after exercise, 
with an account of their effect on the respiratory 
quotient Part IV describes methods of studying the 
respiratory exchanges in man, under the rapidly 
altering conditions which obtain at the beginning and 
end of exercise. Part V is an account of the recovery 
process, in which oxygen is used and the lactic acid 
produced during activity is restored as the glycogen 
from which it arose In Part VI $ discussion is 
given of the “ oxygen debt ” existing at the end of 
exercise, and of the muscle as an ” accumulator of 
energy ” Part VII, describes the relation between 
the rate of oxygen intake and the intensity of exercise 
Considerably increased amounts of oxygen can be 
taken in when breathing gas mixtures rich in oxygen. 
In Part VIII curves are given relating the “ oxygen 
requirement " to the severity of various types of 
exertion — A. P Ch&ttock . The physics of incubation. 
Daily cooling appears to be unnecessary, but an 
improvement in the hatching of more than 11 per 
cent is indicated if the usual twice-a-day turning is 
increased to foui times at equal intervals By means 
of specially designed hygrometers, values of the 
humidity under hens have been obtained , very little 
improvement resulted from raising the humidity in 
incubators to the hen’s nest value (20 mm water- 
vapour pressure at the centre) On the principle that 
. the water vapour and carbon dioxide which escape 
, from the eggs during incubation must both leave the 
nest by the same paths, the ventilation in a hen’s 
nest may be estimated The value obtained is 
’ equivalent to the passage through the nest of 3*2 
cubic feet of air per hour per 50 eggs ; and is several 
times smaller than the ventilating air flow m typical 
hot air ” and " tank ” incubators.—J. F Fulton , 
(t) The influence of tension upon the electrical re¬ 
sponses of muscle to repetitive stimuli. Simultaneous 
mechanical and electrical records of short, maximal, 
tetanic responses of intact skeletal muscle (gastro¬ 
cnemius and sartorius; frog) have shown that the size 
of the successive electrical responses varies in iso- 
■ , metric contraction with the tendon developed, and in 
< ItBotomic records with the work done Tension per se 
'*; rach^r than length of fibre controls the size of the 
action current. The mechanism which determines the 
; ’ $ie of the action current probably also controls the 
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energy liberation within the ^ibre (2) The relation 
between the durations of the isometric twitch and of 
the after-action of tetanus The end of the plateau 
of short tetanic responses is characterised by an 
” angle ” similar to that of the twitch The duration 
of the after-action as measured from the beginning of 
the last electrical response of the tetanus to the 
,r angle ” is, in short tetani, invariably less than the 
duration of the twitch. The ratio of these two 
durations is approximately the same as that of the 
size of the corresponding action currents. The ter¬ 
minal “ angle ” of long letam is less precise than in 
short, and is also less precise at high initial tendons 
than at low tensions These modifications of the 
“angle 11 may be taken as evidence of slight fatigue—a 
less prompt “neutralisation” of the activating 10ns 
(3) Some observations upon the electrical responses 
and shape of the isometric twitch of skeletal muscle, 
Isometnc twitches of the intact gastiocnemius of 
frogs, when recorded with a myograph of high natural 
frequency, have a flat top which terminates with 
sufficient abruptness to form on the linear lecord a 
clearly defined “ angle.” Anv factor tending to 
produce fatigue, obscures the “ angle ” From the 
shape of the isometric twitch it has been inferred that 
the " fundamental ” process of contraction is rect¬ 
angular in shape, the “ angle ” representing the point 
at which it ends, and the curve of relaxation repre¬ 
senting the viscous return of the miuscle to its resting 
shape. 

Paris. 

Academy of Sciences, December 15—-M Guillaume 
Bigourdan in the chair —P Villard The construc¬ 
tion of electro-magnets Comparison of results 
obtained witty differently shaped pole pieces, one 
cylindrical the other conical — Cli Dep£ret The 
classification of the older Palaeolithic from the his¬ 
torical and geological points of view The palaeolithic 
strata known as the Chellean consists of deposits 
of two different ages One of these is older than the 
Chelles gravels, and for this the term pre-Chellean is 
proposed The difference of age is shown both by 
the fauna and by the worked implements —Ch, 
Deptret, Fabien Arcehn, and Lucicn Mayet New 
discoveries in the prehistoric deposit of Solutr6 
(Sa6ne-et-Loire) Following up the discoveries of 
human remains made m 1923, excavations near the 
same spot have revealed two more complete skeletons 
of Cro-Magnon type The excavations of 1924 at 
Solutr£ have proved the existence, in regular super¬ 
position, of a series of levels containing graves, 
ranging from the Aurignacian epoch up to historic 
times.—Maurice Lugeon Kivei erosion. Example 
of the Rio Uruguay,—C Sauvageau . The curious 
development of Castaenea Zoster a —Paul Montel. 
Some special complex families — J Haag The com¬ 
bination of the results of observation —Ren6 Thiry : 
Parallel displacement in Weyl’s geometry —B Galer- 
kin : The stability of a plate uniformly compressed 
parallel to its surface, limited by two arcs of con¬ 
centric circles and by two radii —P^ Laffitte Ihe 
propagation of the explosive wave C Campbell has 
&fiown that if the diameter of the tube containing an 
explosive gas mixture increases suddenly, the explosive 
wave ceases to propagate itself, starting from the point 
of discontinuity Experiments described by the author 
made with two gas mixtures (CS a +^O a and 2H a + O a ) 
shpw that although the explosive wave ceases to be 
propagated, starting from the point where the diameter 
changes suddenly, it reforms m the second tube after 
a period of combustion L&m and Eugene Bloch : 
The spark spectrum of iron in the Schumann region. 
The wave-lengths and intensities of 253 lines in the 
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l$55 A and 1503 A are given : about half of 
J these are new.—-Alb. Colton ; The displacement of 
% the maximum of solubility and the existence of 
Constant solubilities —E, CarriAre and E, Vilon : 
Experimental study of the action of sulphuric acid 
on calcium oxalate. After proof of the existence of 
( AJ& equilibrium, the influence of each of the variables, 
' temperature, concentration of calcium oxalate and 
v sulphuric acid, and excess of sulphuric acid was 
Separately determined, the results being shown in the 
fQfm of curves —Claude Fromageot Adsorption and 
Oataphoresis —P Lebeau and P Marmasse: The 
thermal fractionation of the gaseous products from 
J the ‘carbonisation of the structural constituents of 
' bituminous coals Fusain, durain, clairain, and 
vitraln from an English coal, and vitrain and durain 
from a French coal have been submitted to the 
method of fractional carbonisation described in an 
earlier paper (Comptes rendus, 177, p 319). The 
results are shown graphically and analyses of the 
total gas obtained given The composition of the 
gases obtained are very similar and they do not differ 
much from the gas obtained by the carbonisation of 
the original coal The two vitrains, however, show 
•a higher percentage of methane —G Saurat . The 
quaternary formation of Syrte minor —Pierre Lamare * 
The presence of granites in the valleys of Baztan and 
Bertizarana (Haute - Bidassoa) ana their tectonic 
significance. — G Mouret The geology of the 
Plateau of Aigurande and the dislocations of the 
neighbourhood of Neris (Aiher).—Sabba Stefanescu: 
The presence of Elephas planifrotts and of three 
mutations of Elephas antiquus m the geological layers 
of Roumania —H HArissey * The presence of a 

f jlucoside m BaiUvnia spicata capable of being hydro- 
ysed by emulsm, and the products of hydrolysis 
of this glueoside The glucoside was not isolated, but 
from its hydrolysis by emulsm, d-glucose and a 
lactone, named baillonigenol, were isolated in a pure 
and crystallised condition —P. Freundler The con¬ 
ditions of the stabilisation of iodine in L. ftexicauhs 
The initial amount of iodine in these alga? may be 
preserved in three ways : increasing the saline con¬ 
centration, heating in closed vessels at no 0 C , or by 
complete desiccation at 105° C—L Grigoraki * Con¬ 
tribution to the study of Dermatophytes —A Maige : 
The evolution of amylogen excitability of the plastids 
in cells with starch reserves —-Maurice Nicloux and 
A Yovanovitch ’ The fixation of chloroform by the 
central nervous system and the peripheral nerves 
The method previously worked out for the determina¬ 
tion of minute quantities (0*5 mgm. to 1 rngm ) of 
chloroform in blood and the tissues has been applied 
to the study of the amounts of chloroform fixed by 
the nerves after anaesthesia The peripheral nerves, 
such as the central nervous system, fix the largest 
quantities of chloroform —R Herpin : The swarming 
and development of Eunice and Syllis —Armand 
Dehorne . The histo-physiology of the intestinal cells 
of Ascaris of the horse and of the turtle.—Ch PArard : 
Researches on the destruction of the oocysts of 
Coccidia The oocysts of E> perforans and E, 
stkda have been submitted to the actions of solution 
of various disinfectants, including formol, phenol, 
corrosive sublimate, and hypochlorites, and are not 
destroyed after 24 hours' exposure to these media, 
and in fact appear to develop better after such 
treatment On the other hand, these organisms are 
very sensitive to drying or to heat and this is recom¬ 
mended for their destruction —Henri Staasano : The 
mode of action of heat on the lactic ferments in the 
pasteurisation of milk. Three methods were tested : 
maintenance at 95 0 C. for two minutes, at 63° C. for 
25 minutes, and m thin layers at 75 0 C. for 8 seconds. 
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Some lactic ferments survive aft three methods d£:V\- 
pasteurisation, but the third method proved rela-V 
tively the most efficient.—P. Lemay and L. Jaloustre ; 
The comparative action of bismuth on staphylococcus, : 
streptococcus, and the Coli bacillus. The staphylo¬ 
coccus is most sensitive to the action of bismuth 
salts,—H. LabbA and Lavagna; The action of ] 
acctoacetic acid on the nitrogen nutrition,— W. j 
Kopacrewski ; Surface tension and the cancer 
problem It is proved by experiment that the 
development of cancer is accompanied by a diminu- t 
tion of the surface tension of tne serum and blood 
plasma—Jean Saidman . The absorption of ultra¬ 
violet rays by the skm and its therapeutical applica- ^ 
tions.— Kohn-Abrest: The index of toxicity and the 
utilisation of petrol in motor-cars. The ratio 
CO/CO 2 in the exhaust gases of a petrol motor is 
defined as the index of toxicity Some determinations 
of thi9 index are given, based on analyses of the 
exhaust gases of a motor-car working under different 
conditions 

Calcutta 

Asiatic Society of Bengal, December 3,—C Dover : 
Further notes on the Indian diplopterous wasps. 
The subject is discussed from the faumstic point of 
view, and is based on a study of the Vespidae m the 
British Museum ; it is an attempt to settle the 
systematic position of various Indian forms — Satya 
Churn Law : K5.lid5.sa and the migration of birds, 
No 2 The migratory Kansas ana Raj-hansas in 
Kflliddsa's works —H Beveridge On Tamerlane, A ' 
review of the information in our possession about 
" the terrible Vulcan of Samarcand "—Maulavl 
'Abdu'l WaH * Notes on the archaeological remains 
in Bengal The antiquities dealt with are situated in 
Burdwan, Murshidabad, Midnapur, Narayanganj, 
Birbhum, Aurangabad and other places —Hirendra 
Lai Sen Gupta . A short history of the Madhyamika 
philosophy —Hant KnShna Deb , " Ant-gold " and the 
Kautillya Arthasistra The story of the so-called gold-’ 
digging " ants," in the sandy regions of Dardistan, 
related by Herodotus and later writers, is referred to 
in a passage m the Kautillya Cunningham's con¬ 
jecture that these " ants " were some kind of marmots 
is confirmed. Incidentally, it is suggested that the 
" griffins " alleged to guard the gold dug up by 
" ants " may have been some variety of ant-eaters.— 
Harit Krishna Deb ; (1) The Kautillya Arthasflatra 
on the three classes of invaders. Invaders are 
classified in the Kautillya as ' dharma-vtjaywah, 
lobha-vtjayinah and asura-vijaytnah The pre-Asokan 
date of this classification being shown, the inference 
is that India was already familiar with the Assyrian ( 
(asura) mode of invasion.—(2) The Kautillya Arthar 
sflstra on forms of government The Kautillya 
presents us with a threefold classification of forms of , 
government, here analysed, namely, r&jya, dvair&jya 
and vairdjya, corresponding respectively to govern* 4 
ment by one, by two or by the multitude. The 
Kautillya's discussions contain helpful hints for a 
reconstruction of, pre-Maurvan political and con¬ 
stitutional history.--Chhote Lai Jain : A bibliography, 
of literature relating to Jainism, mainly frondt *967 
to 1924 

Rome 

Reale Accademia del Lincei: Communications 
ccived during the vacation, 1924. —T. Levi-Civita ‘ 
Exact determination of periodic irrotatipnal waves \ 
in deep water.—E. Carano : Observations -on the 
mechanism of division of the mother-cell of the em¬ 
bryo sac in apogamous plants. — Bonaparte Colombo; f 
Study of the,equations . , U 
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,‘ ^Francesco Sbrana 1 Certain integral equations — 
Washington Del Regno : Photo-electric emission 
of selenium No difference is detectable between 
the emission from selenium in the dark and in the 
1 light, the free electrons thus appearing to play 
no part in the phenomenon. The purely electronic 
*■ character of the conductivity of selenium under the 
influence of light is upheld —Bernardo Oddo : Di- 
indy Ime thane —Gaetano C harrier and Alessandro 
Beretta : Action of nitrosobenzene on o-mtroamhne 
The product of this action is o-nitro^ '-nitrosodi- 
phenylamme.—Gustavo Cumin . Geological notes on 
the Istnan mountain region I. Soils—Enrico 
Fossa-Mancini Tertiary strata in the neighbourhood 
of Orosei (Eastern Sardinia).—Ugo Panichi The 
specific gravity of minerals and crystallised chemical 
compounds. —G. Micatovich Experiments confirm¬ 
ing the statolytic theory.—A Sparti : Contribution 
to the knowledge of larval development in Uraleptus 
Maraldti Risso —Livia Garofolini Development of 
the chromaffine system and appearance of the ebromo- 
jreaction in Triton cn status —Luisa Volterra Vari¬ 
ability of pelagic Dafmas in Lakes Albano and Nemi: 
Daphnta longispma ,—Ugo Banderati Action of 
alcohols on the sensory-motor cortical centres of the 
dog—Mano Ercole Contribution to the knowledge 

of the rhythm of renal secretion —Carlo Mannella * 
Action of strychnine on the survival of the central 
preparation.—Carlo Petacci . Action of ethyl alcohol 
on the survival of the central preparation.—Palmira 
Tavolaro Direct action of strychnine and various 
alcohols on the central preparation —Oliviero Olivo . 
Commencement of the functional capacity of the con¬ 
tractile tissues in the embryo of the hen, m relation 
• to their structural and morphological differentiation 
1 , : Functional and morphological differentiation of 
the cardiac embryo.—Gabriella ArmeUini-Conti and 
Giuseppe Armellini' Investigations on the variation 
of the luminous intensity of the moon during the 
total eclipse of August 14, 1924 From the moment 
at which the moon entered the earth's shadow 
until the eclipse became total, the total luminous 
intensity of the moon varied approximately accord¬ 
ing to a parabolic law. When the moon, entirely 
’ ill the penumbra, began to enter the umbra, the 
intensity was nine-tenths of that exhibited by the 
full ttioon, whilst the intensity of the totally-eclipsed 
moon was about one-fortieth of that of the full moon, 
—F. Zambonini and G Carobbi Contribution to the 
study of the isomorphous relationships between com¬ 
pounds of beryllium and those of magnesium. In 
compounds of simpjyWltructure, beryllium and rriag- 
•*' Hesium are probaMgpot isomorphogenic except in 
, very special cases, St mixed crystals of the double 
r ndtrate of magnesium and lanthanum with that of 
.beryllium and lanthanum containing so much as 18 

g ent, of the latter are obtainable —L. Sabbatanl; 
macological investigations on iron VI.: Colloidal 
us sulphide prepared in thfc presence of sugar, 
eparation has been obtained which is much less 
y Tome than that made in the presence of gelatin and 
more exactly and immediately, and almost 
’ naively in the liver and spleen. Such preparations 
, pharmacological effects only as the result of 
jl Changes, which are rapid and profound with 
r of high degrees of dispersiyity and stability, 
Mr «d slight if the degrees of dispersivity and 





stability are low.—B Longo - Further results on the 
sowing of the wild fig.—A Russo . Different constitu¬ 
tions of the two pure gametes in Cryptochilum echini 
Maupas, resulting from the analysis of the nuclear suc¬ 
cessions, and the prevalence of the globulifotm mierp- 
nucleus —Francesco Sbrana : Levi-Civita’s parallelism 
for a surface of ordinary space —Umberto Crudeli: 
Stationary motions in electronic dynamics —Enrico 
Fermi • Theory of collisions between atoms and elec¬ 
tric corpuscles —G Carobbi, Double nitrates of 
metals of the cenum group with copper and with 
cadmium,—G Sani and V GrilU : Practical notes on 
the conservation and transformation of nitrogen m 
stable manure —Angelo Bianchi : Bismuthinite from 
Crodo, Val d'Ossola, and the crystallographic con¬ 
stants of bismuthinite —E Onorato : Celestine from 
Caramanico —Emanuele Quercigh , Celestile from 
Pietraperzia and from Trabonella (Caltamssetta).— 
Carmeia Ruiz ■ Celestite from Racalmuto (Girgenti), 
—Roberto Savelli. Genetic theory on the 11 electric 
mutations" obtained by Alberto Pirbvano—Cesare 
Artom • The species of Gambusia acclimatised in 
Italy (Gambusta holbrookt Grd ) in relation to the 
stability of the character of the gonopodium —Giulio 
Cotronei Dimensions reached by Petromyzon fluvi- 
atilts and the phenomenon of contraction. With this 
animal, the percentages of the two sexes may be 
considered identical The female is larger than the 
male, and the form living in Southern Europe attains 
smaller dimensions than that of the north.—Boldrino 
Boldrim Certain biological reactions encountered in 
the blood serum of women during and after the 
lacteal decline. I . Demonstration of a precipitin of 
human milk serum —Gaetano Viale : Variations of 
catalysis in the blood on high mountains —Marcello 
Boldrini . Internal and external measures of certain 
long bones iji man and m woman. I. Volume of the 
medullary cavity and the phenomena of circulation 
and respiration.—Oliviero Olivo Commencement of 
the functional capacity of contractile tissues in the 
embryo of the chicken in relation to their structural 
and morphological differentiation II Functional 
and morphological differentiation of the myotome. 


Official Publications Received. 

Annual Report on the Working of the Muamim I>pAitment (hiring 
1P23-24. Pp xl (Malta Government Printing Office ) 

Memoirs of the Asiatic Society of Bengal Vol 8, No 4 . Plant and 
Animal Peaigne in the Mural Decoration of an Uriya Village, by Dr N 
Arinandnle; A Working Model of lha Origin of the Gangen in a Temple 
In Gan lam, by Pi N Annamlaln. with Notea by MahamaliojMuihyaya 
Harapmshad Bhaetrl and Percy Brown. Pp 289-250+Opiate*. (Calcutta.) 

4.8 HipCOA 

Union of South Africa. Journal of the Department of Agriculture, 
Vol 0, No. rt, December The Annual Report of the Depaitmpnt of 
Agriculture lor the Year ended SOUt June 1924 Pp x» iii-f 401* 018. 
(Pretoria Government Printing and HUtiouery Office.) Crt 
Department of Agriculture, Trinidad and Tobago Administration 
Report of the Duectorof Agricuttuie for the Year Pp. IV (Port- 

of-opain , Government Printing Office ) (hi 
The Science Repoita or the Tdhokn Imperial University, Hernial, Japan 
Second Series (fleeing)), Vol 8, No 1 On the Pnunit of the Anthrneolithic 
Limestone of the Omi-mura In the Western Part of Kchlgo Bv Ichirb 
Hayasaka, Pp 88+7 plates (Tokyo and Sendai Maruzeu Co , Ltd ) 
Empire Textile Conference, Official Report of Proceedings of Con¬ 
ference held at the British Empire Exhibition, Wembley Park, Wh t-wesh 
1924. Pp v +267+ 100 (Manchester: The Textile Instilute ) 5* 

United States Department of Agriculture Department Bulleiln No 
1217 , Mixing Emulsified Mineral Lubricating Oils with Deep-well Water* 
and Lima sulphur Solution* By W, W Yothern and J IL Winston 
Pp. 6 (Washington : Government Printing Office.) fl cents 
Annual Report of the Meteorological Committee to the Air Connell for 
the Y«at ended BUt March 1MU (M O 2ft7.) Pp 01. (London H M. 
Stationery Office ) Is. tkf. net. 

Union of South Africa Department of Mines and Industries Geological 
Survey. Memoir No. 21 on Magmatic Nickel Deposits of the l+islivild 
Complex in the Rusbmburg pistrlot, Transvaal By Percy A Wagner, 
Pp, 181 + 22 plates. (Pretoria: Government Printing and Stationery 
' 0«ce) 7a. M 

Meddelaoden frtn Statens Bkoggldrafiksanat*lt Hhlfte 21, Ni. 7 : 
Grankottmatarna {SupithGoia ahittarUi och S(rnbUafa) oth deras bkadh- 


iimler At 1924. Pp. 38&-M7. (Storkholm.) 
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nent of the Interior. United States Geological Purvey. Water* 
ipar 61T^ Water Pbwera of the Great Salt Lake Baaln. By Half 
Pp, *vH-270+l8 plataa 80 evnt* Water-Supply Paper 
, t: Jtorace Water Supply of the United States, 1021. Part 1: North 
, Miotic Slope Drainage Basin* Pp vt + 294 + 2 plates 26 cents. 
^WwMhgton: Government. Printing Office.) 

/Department of the Interior. United Stated Geological Survey. Bulletin 
7nO*K i Iffew and Known Minerals from the Utah-Colorado Carnottte 
.'Iwglbn By Frank L. He«s. Pp. 68*78+plate» 4 11 Bulletin 760-E * 
Deposits of Magnesia Alum near Fallon, Nevada By 1) F Hewett, 
Pp. T9-86. Bulletin 760-F: Molybdenite in the Kooky Bar District, 

1 Idaho, By Frank C. Schrader Pp 87-W. Bulletin 751-C Geology and 
.possible Oil and Gas Resources of tho Faulted Area south of the Bearpaw 
Mountains, Montana By Frank Reeves. Pp h +71114 + plates 10 14 
(Washington • Government Printing Office ) 


Diary of Societies. 

SATURDAY, January 24. 

British Mycologjcai, Booikty (in Botany Department, University 
College), at 11 am —MUa E M Blackwell An Outline of the Lire 
History of Phytophthwi i'aAtwruvi, ftchroet —H R Briton-Joues ■ The 
Dlseanes known an " Bark Canker" and “ Die-back ” of Frnit Trees.— 
J Rams bottom * Fragmeuta Mycologies (II)—Dr M. C Raynur 
Sectoring in Cultures of Fhonux radieii Calturur Rayn — B. 8 Salmon * 
Tho Epidemic Appearance in England in 1924 of a “ Downy Mildew ’* 
of the Hop 

MONDAY, January 29. 

Royal Ihihh Academy, at 4.15. 

Institute or Actuaries, at 6 —C iR. V Ooutfcs Notes on Life Assurance 
Investment Policy, 

Royal Colikuje or 8 lborons or England, at 6 —Sir Arthur Keith 
Recent Discoveries of Fossil Man (IV ). Neanderthal Man In Malta. 
A Review' of the Racial Characters of the Inhabitants of Southern 
Europe In later Pleistocene Times 

Institution or Electrical Engineers (Informal Meeting), at 7 — 
8 W Melsom and others Discussion on the National Physical 
Laboratory and ite Work 

Society or (Jhkmioal 1ndu*t»y (Yorkshire Section) (at the Great 
Northern Hotel, Leeds), at 7,15.—The Donnan Equilibrium in Chemical 
Industry .—Prof H. M Dawson The Donnan Membrane Equilibrium 
Hypothesis —W. R Atkin The Donnan Equilibrium in the Leather 
Industry—J. B. Speakman : The Donnan Equilibrium in the Textile 
Industry.—Prof. N. M Comber Thu Donnan Equilibrium in Soil 
Phenomena. 

Institution or Electrical Enoinxers (North-Eastern Centre) (at 
Armstrong College, Newcastle-on Tyne), at 7.15 — 7, H A Carr. The 
Uae of Induction Regulator* in Feeder Circuits 
Institution or Automojulb Engineers (Graduate* Meeting) (at Institu¬ 
tion of Mechanical Engineers), at 7 30 
Royal Society or Medicine, at S —G F Cale Matthews. A Case of 
Long-standing Insomnia cured by the Extraction of Pulpless Teeth.— 
L E Claremont The Pioblem of Pulpless Teeth 
Royal Society or Arts, at 8 —V. E Pullen . Radiological Reaearcli—n 
History (11 ) (Cantor Lectures). 

Royal Uieoorapical Society (at jRolutu Hall), at 8 SO — Brig -Gen the 
Hon 0 G Bruce and Major Northey , Nepal 
Medical Soojicty or London, at 8 80 —Prof. A. C&stellani I*arsnteric 
Fevers 

TUESDAY , January 27 

Royal Dublin Society (In Royal College of Surgeons, Dublin), at 4 15.— 
G Brownlee * The Interpretation of certain Empirical Standards in 
their Application to Irish Butter.—Prof K. A. Werner. The Decom¬ 
position of certain Amino-Acid* by Alkaline Hypobromlte. 

Royal Society or Art* (Dominions and Colonic* Section), at 4 80 — 
W. R, Dunlop. Economic Research in Troptcal Development, with 
Speoial Reference to British Guiana and British Malaya 
Royal Jnhtitution or Great Britain, at 6 15 —Dr. H R. Hall: The 
Connexion and Halation* of the Prehistoric Greek and Ancient 
Egyptian Civilisation* (1 ). 

Institution oy Civil Engineers, at 6. -Dr E. H. Salmon: The 
Southampton Floating Dock.—F. E Wentworth Sheilds. Southampton 
Floating Dot k . Subsidiary Works 

Institution or Automobile Engineers (at Institution of Mechanical 
Engineers), at 7 —A, E Berriman . A Review of the Rating Question. 
Royal Photographic Society or Great Britain, at 7.—Sir Alexander 
B. W Kennedy * Petra. 

Institution or Automobile Engineers (Coventry Graduates Meeting) (at 
Broad gat* Csfrt, Coventry), at 7.16 —L. Jefferies . Gearing 
Institution or Elrotrical Engineers (North Midland Centre) (at 
Leads University), at 7 80.— Prof G. W O. Howe . World-Wide Radio 
Telegraphy (Faraday Lecture). 

Institution op Evuinerrs and Shipbuilder* in Scotland (at 89 
Hlmbank Crescent, Glasgow), at 7 80 

Enh inker ino SoriKTr (at Royal Society of arts), at 8.— 
J, W. T. WaUh and others , Discussion on The Effect of Internal 
Obstructions on the Performance of a Lighting System 

WEDNESDAY, January 28. 

Royal College or Suae ikons or England, at A—Sir Arthur Keith: 

Recent Discoveries of Fossil Man (V.). Fiance and Germany. 
Institution of Automobile Engineers (North of England Section) 
fat 244 Dtanegate, Manchester), at 6.80.—W p. Williamson The 
Respective Spheres of Petrol, Steam, and Electric Commercial Veh Idas. 
Institution or Electrical Engineers (South Midland Centre) (at 
the Midland Institute, Birmingham), at 7 -Prof G, W. O. Howe; 
World-Wide Radio Telegraphy (Faraday Lecture). 

Royal MuwoiOoriCAL Society (Indmtvial Application* Section), at 
7 . 80 .—The Use of the Microscope In the Dairying IndustryProf. 
R. S, Williams: The Microscope of Fundamental Importance to the 
Industry.—S’. Wrkhfc; The Structure of the Udder, Normal and 
. AtetoriaaL-~A.T. & Matttck; The Differentiation of the various Cells 
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found in Milk.—L. J. Meanwell; The Application of the Mi 

to the Detection of Tuberculous Infection.—J. Golding: Fat Glol- 

—Miss E. R. Hi soot: The Separation and Identification of Micro- 
organism* causing Faults In Milk Products.*—J. E- Danmrd The ^ ^ 
Elementary Principles of Microscopical Illumination (2). Be If* luminous. 1 
Object* (Lecture Demonstration) _ . _ . . 

Royal Society of Adi’s, at 8.—C. A. Baker ■ The Electrical Equipment 
of the I,ondon County Hall. # „ t '* 

Institution of Chemical Engineers (at Institution of MtHwanlenl 
Engineers), at (L—B. W. Clarke, 8. G M. Ure, and Prof. J. W, Hlnofcley: , ' 
Studies in Filtration. , , ,, v „ , u 

Brittsb Psycholooioal Society (Medical Section) (at Royal Bootf4y 
of Medicine), at fl 80.—Dr M D Eder Substitution 

THURSDAY, January «tt. 

Royal Bocinty, at 4.80 — P M. S. Blackett. The Ejection of Protons 
from Nitrogen Nuclei, photographed by the Wilwm Method.—R. E. 
Gibbs The Variation with Temperature of the Intensity of Reflection 
of X-Rays from Quarto and its Bearing on the Crystal Htruotur*,-- 
R W Gurney: (1) Ionisation by Alpha Particles in Monatomic and , , 
Diatomic Gases , (2) The Stopping-Power cf Gases for Alpha Farttfcle* 
of Different Velocities - Di WE. CurH«. The Fulcher Hydrogen 
Bands —W L Webstar The Magnetic Properties o( lion CryntaU.-* 
lobe read in Utteonty —A E Ingham and J. E. Junes . The Calculation , 
of certain Crystal Potential Constants and on the Cubic Crystal of 
least Potential Energy—E. 0. Stoner and L. H Martin The Absorp¬ 
tion of X Raya—P H. Schofield. The Thermal and SiActrical Con¬ 
ductivities of soma Pure Metal*.—M de H£lmcourt‘ The Effect of 
Temperature on the Anomalous Reflection of Silver.—T» L. Ibbs : 
Thermal Diffusion Measurement* 

Botal Institution of Great Britain, at 6.16.— Sir William Bragg; The 
Properties and Structure of Quartx (1.) 

Sociftv o> Chemical Industry (Glasgow Section) (at 89 Elmbank 
Orescent, Glasgow), at 7 —Prof C H. Deaoh . Recent Development* in 
the Coment Industry. 

Institution of Welding Engineers (at Cuxton Hall, Westminster), at 
8 —Sir W Peter Rylands * The Philosophy of Welding. 

Royal Sooikty of Medicine, at 8.80.—DisciiMion - Radiotherapy and 
Electrotherapy in Diseases of the Bladder and Prostate 

FRIDA Y, January SO. 

Royal Dublin Society, at 4 30 

Royal Colleo* of Surgeon* or England, at 6,— Sir Arthur Keith: 
Kocent Diacovenes of Fossil Man (VI ) Recent Discoveries of Foaail 
Man In England and their bearing on the Early Distribution of Itoofal 
Types in Europe 

Institution of Mechanical Engineer* — Discussion • Alternative* to 
the “ Clash ” Type of Change-Speed Gear for Motor Vehicles. 

Royal Photographic Socirtt of Great Britain, at 7.— V, C W. King . 

Tho Evolution of the Airship 

Society of Chemical Industry (Birmingham and Midland Section) (at 
Birmingham University), at 7 16—A. J Broughall * The Utilisation 
of Waste Steam 

Nokth-Kast Coast Institution or Engineer* and Sbifbuilpihib 
(Middlesbrough Branch) (at Cleveland Scientific and Technical Institute, 
Middlesbrough), at 7.80 —F D Verrill: Shipyard Pneumatic Plant 
and Pneumatic Riveting 

Junior Institution of Enoiheehb, at 7.80.—E. Ambrose. Notes on 
High Voltage Electrical Transmission (Lecturette, Slides). 

Royal Institution of Great Britain, at 0 —Prof. J. W. Gregory: 

The Mountain Structure and Geographical Relations of South-Eastern 
Asia 

Institution oy Meohanical Engineers (Sheffield Section). 

PUBLIC LECTURES. 

SATURDAY , January 24. 

Horniman Museum (Forest HIU), at 8.80.—W. J. Perry. RcAigh Stoo* 
Monument* and their Builder*. 

MONDAY , January 26. 

London School of Economics and Political Suencb, at 6.—Dr. E. B« 
Rehren* * Constitution of International Lai tour Organisation. 

University of Leeds and Leeds Philosophical and LitrrarY Society 
( at Lend* University), at a 15.—Sir Richard Paget, Bart.. The Nature 
and Synthetic Production of Human Speech. 

King s College, at 6.80.—O. J. Gadd 4 Some Result* of the Excavation* 
of Ur 

Royal Sanitary Institute, at 5 80.—Prof. H, R. Kenwood * Intro* 
ductory Lecture to Students in the several Course* of the Institute. , 

TUESDAY, January 27. 

Kino’* College, at 5.80.—Rev. Prot W. R. Matthew*; Philosophy and 
Religion, 

University College, at 5.80.—Prof. G. Elliot Smith; The Evolution 1 
of Man, 

USIVEUSTTY OF LEEDS AND LkEDH PHILOSOPHICAL AND LITERARY SOCIETY ‘ 

(at Leeds University), at 8.—Prof. A. GilHgan: The Geology of York* 
shire : The Effects of the Glacial Period, 

WEDNESDAY, January 28, ' 

London School of Economics and Political Science, at 6.—The , 
Principles of Design as applied to Textiles. 

THURSDAY, January 20. 

London School of Economics and Political Science, at &^Dr* 

Hall: The Records Of Famine In Medieval England (as Illustrated by v 
the Manorial Rolls of the Bishopric of Winchester), 

FRIDAY, January 90, 

University or Leeds and Leeds Philosophical and Literary Society o 
(at Philosophical Hall, Leeds), at 8—Prof. J. Garatans: The ArchSHdek# 
of Palestine, v i 

SATURDAY, January 81. • 

Horituiam Museum (Forest HU1), it A80 .—XIm M, A. MtHrar; W ^ 
Empire of Egypt - ' 
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Early Activities of the Royal Society* 

D URING the past twelve months Nature has 
published, week by week, a column of selected 
extracts from Dr. Birch’s " History of the Royal 
Society,” under the title of " Early Science at the 
Royal Society.” Its commencement was the subject 
of an explanatory note in the issue of February 9, 
1924. The series has run the allotted period, and now 
some kind of retrospect of the discussions, experiments, 
and policy of the circle of men who were the promoters 
of the Royal Society, and of experimental inquiry in 
general, may be of advantage. 

The series comprised the years 1660-87, an interval 
marking initial, yet fruitful, efforts to establish some¬ 
thing that should be permanent m the English common¬ 
wealth of knowledge, something that should be shaped 
out and handed down to others as a reality. The 
accounts (in brief) of schemes propounded and experi¬ 
ments performed will, it is hoped, have been the means 
of bringing readers of Nature into the atmosphere of 
patient endeavour which animated the founders of the 
“ New Philosophy.” We can, all the more readily, 
picture them forgathering at Gresham College in har¬ 
monious conclave and intent. True, as time proceeded, 
as mind encountered mind, weighty criticisms were 
offered, whilst dissensions, not quite of a milk-and-water 
type, arose; notwithstanding such intrusions, through 
all the same high resolve is maintained, the same sense 
of original responsibility is apparent. The grip of 
national conflict was over, perhaps forgotten, and things 
bespeaking mental awakening held indisputable sway. 
Harrington’s contemptuous comment that they were, 
in early constitution, an assembly of men who had an 
excellent faculty of magnifying a louse and diminish¬ 
ing a commonwealth became empty and barren. 

Inquiries in the departments of natural history, ( 
physiology (as understood), chemistry, medicine, 
mechanics, and astronomy were actively fostered, the 
last named especially. The vegetation of plants was fret 
quently the subject of discourse. Evelyn’s u Sylva ” 
t appeared in 1662. In 1673, Grew’s microscopical 
observations of the texture of a piece of a walnut-tree 
section were discussed* The history of the silk*worm, 
in Latin, by Signor Malpighi, was sent in 1668, and 
ordered to be printed. The operator was directed to F 
try again the feeding of spiders upon one Another. 
In T669, Robert Hooke (versatile and elusive, yet a 
veritable Master of the Ceremonies) produced a con¬ 
trivance to see whether a mechanical muscle could be 
made by art, performing without labour the same 
office which a natural mttsde did. Robert Boyle pre¬ 
sented hi$ u Sceptical Chymist’* in rd?9, which A 
committeeto peruse to see what could be learnt 
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from it. Moray presented the stones taken out of the 
Lord Balcarres' heart, in a silver box, together with a 
written account of the dissection of his body, attested 
by a physician. Only, in case the deceased lord's 
mother should claim it, it was not to be denied her. 
Much time was taken up in discussing transfusion 
questions and arranging experiments. But what are 
we to think of Dr. Clarke’s proposition that a man 
hanged might be begged of the King, to try to revive 
him, and that, in case he were revived, he might have 
his life granted him ? In 1681 (Wren in the chair) it 
is recorded that Mr. Flams tead having cavilled against 
the method shown by Mr Hooke of describing a 
parabola, the Society desired it again. Upon which 
the president declared it was true and certain. Honour 
to whom honour is due. Sir Robert Moray had 
presented from Prince Rupert an instrument of his 
Highness’s invention for “ casting any platform into 
perspective.” It was ordered that the president (and 
others) wait upon the prince, return him the humble* 
thanks of the Society, and show him an instrument of 
Dr. Wren’s invention for casting any natural object 
into perspective. In 1666, Mr. Peter Lely was moved 
to communicate curiosities in the art of painting. 
Evelyn, Hooke (and others) were to meet and con¬ 
sider particulars. Report was made of willingness 
to serve the Society. We have, however, been unable 
to glean any issue. 

' His Majesty King Charles II. came upon the scene 
.with a fanfare, thanks to the interest of Sir Robert 
Moray, the courtier, and the gentle scholarly Evelyn. 
It was long hoped and expected that his Majesty, 
as founder, would attend one of the meetings. How¬ 
ever, he never came: 44 Early Science ” speaks of the 
appointment of a committee to consider the manner of 
the King's reception and the conduct of chosen experi¬ 
ments, one being the Conti^ving of optical pictures. 

There must, however, have been considerable personal 
intercourse with his Majesty. Christopher Wren was 
charged by express command to make a great globe of 
the moon. On January 23,1667/8, the operator was 
ordered to hasten the making of a thermometer for 
the use of the Queen. In the following year the 
president took notice that an experiment shown to the 
Society by Robert Boyle did not succeed at first at i 
Whitehall, but at last it succeeded very well, and in 
his Majesty's presence. 44 Early Science " has omitted 
a pathetic story. In 1663, in a discussion of a new 
way of hatching pigeons, Sir Robert Moray was able 
to relate that the King, when very young, meeting with 
a blackbird's nest, and finding but one young one in it, 
carried it home in the nest, and put it to a thrush in 
a cage, who fed the blackbird as carefully as if it bad 
been her 0 ym y but with this difference, that whereas 
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other birds fed fheir young ones just before they feed; 
themselves, the thrash fed herself before the blackbird: ■ 

The Society enjoyed the supreme advantage at its 
foundation, and for fourteen years, of the secretaryship 
of Henry Oldenburg. This accomplished man, a Latin 
scholar and able linguist, laboured indefatigably and 
exclusively in its interests with a true spirit of 
service. With extraordinary zeal he main tailed a 
voluminous correspondence with philosophers abroad, 
and hence linked up and broadened the philosophical 
learning of his time. He would seem to have done his 
best to avoid the credulous and trivial. 

Foreign visitors came ever and anon, providing a 
useful interchange of views. The Danish Ambassador 
was brought by Evelyn on February 13, 1660/1, and 
was given a sight of Mr. Boyle's air-pump. The 
Genoese Ambassador came on January 29, 1661/2. 
Leibnitz was present at the meeting of January 22, 
1672/3 (Hooke, Boyle, and Oldenburg were there). 
The following year he was elected into the Society. 
Huygens was elected on June 22, 1663, at the same 
time as Sorbtere (who afterwards narrowly escaped 
being struck off the roll), The Moroccan Ambassador 
was a visitor in 1682 and inscribed his name in the 


charter-book in Arabic. Later, he was responsible for 
an account of a person who was always dumb, except 
at noon 1 The Florentine envoy came in 1685 and was 
entertained by Papin. 

The president and officers were at one period gravely 
concerned over the arrears of subscriptions, a very 
large total liability having arisen by degrees. Various 
fellows undertook to approach the forgetful ones. Not 
much advance was made in the case of Edmund , 
Waller, the poet, though certainly his interest in the 
organisation was no more than dilettante. It was 7 
mentioned that he had put it off with an expression , 
of merriment; that he thought it best to forget and 
forgive one another fox what was past, and to begin 
on a new score. This was very disturbing to Oldenburg. 
In point of fact, Waller never did pay. / 

Pepys was elected February 15,1664/5, admitted 
the same day. On January 14, 1674/5, at a meeting / 
at which Mr* Pepys and the Earl of Aylesbury were ; 
present, each took a day when they would provide % > 
lecture for the Society* The latter excused himself, 
subsequently paying a fine of forty shillings. Although 
not recorded, it would appear that Pepys failed to keep/ 
his promise* We have found no reference to this lapse / 
in the well-known Diary, / 

Limitations of space forbid further review; and ' 
we take leave of these Nearly philosophers/' 
for effort* which shaped into actualities, and for their 
rich legacy iff an eaeenf^- *—*-**- 
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t The Physiology of Colour-Change. 

The Pigmentary Effector System: a Review of the 
Physiology of Colour Response. By Dr. Lancelot T. 
Hogben. (Biological Monographs and Manuals,) 
Pp. xi+152. (Edinburgh and London : Oliver and 
Boyd, 1934.) to s. 6d . net. 

A MONG the many unsolved problems of animal 
life, the significance of pigmentary colour and 
of rapid colour-change is one of the most elusive and 
attractive. Unlike the case of chlorophyll, the pig¬ 
ments of animals have no direct physiological value so 
far as really critical evidence goes at present. The 
colouring matters of birds' eggs, for example, the 
variable colouring of the egg of the guillemot, herring- 
gull, or cuckoo, has not yet been shown to possess the 
slightest relation to the welfare of the chick; nor 
has the (genuine) coloration or lack of colour in the 
skin or deeper tissues been proved conclusively to play 
a definite part in the welfare of the animal body. On 
the other hand, adaptational and survival value has 
been freely admitted, until recently, to account for 
the complex and exquisitely balanced correlation 
between coloration, habit, and environment in a 
large number of instances, of which insects and fishes 
offer the most notable examples. The difficulty that 
has made biologists sceptical of arguments that are 
used to prove protective, warning, and epigamic 
significance in animal colouring, lies m the absence of 
objective standards of excellence. How much does it 
1 benefit a flat-fish to fit so exactly into its niche and to 
Stay there? How much does the note of warning 
avail ? What was the value of the rough study in 
pigment before the painted animal canvas became 
* amenable to the criticism of life ? Are pigments or 
- structural colours anything more than indices of 
chemical and physical structure, and is their biological 
k value real dr apparent only ? 

To these questions Dr. Hogben's book offers no 
/V 4 becfc answer, and much more analytical work has to 
be done before we can put really intelligent questions 
abqut animal coloration to the test of experiment 
, and observation. What this excellent book does, is to 
critically all that is accurately known about 
changes of colon# ior which the chameleon 
,i#amed a wholly undeserved notoriety and in 
ft ft exited both in rapidity jmd range of 
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d« by naany fish, frogs, prawns, and quttle-fish. 
.‘• 13 *. Hogberfs book is a critical review of the factors 
ooteur*chsnge in vertebrates Crustacea, 
«p*dal fjuafificatioiw for rids work lie not only 
J i,.:o£n-' fltjgipal contritions t<? experimental 
4 n th# judicial way m which 
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the problems are that now await solution. Such a 
survey will only require to be known to be at once 
appreciated by zoologists and physiologists as an 
indication of the new rapprochement that is taking 
place between these two bodies of workers, and that* 
constitutes a reversion to that earlier practice when, 
as the editors of this senes remark in their preface, 

44 animal physiology was not yet divorced from 
morphology/’ 

Colour-change is a response by the pigment cells of 
the skin to change in the external or internal environ¬ 
ment. It takes the form of radiation of pigment, or 
of pigmented protoplasm, from the body of the cell 
into its spreading branches, an injection as it were of 
granules into a pre-existing dendritic pathway. When 
this occurs the general effect is darkening of tone. 
The frog, for example previously yellow, now becomes 
dark green or almost black Again, the change may 
be one of pallor occasioned by the inflow of pigment 
from the branches into the central cell-body leaving, 
therefore, relatively large tracts of skin uncoloured 
or exposed so that the less mobile but lighter coloured 
groundwork—the body of the colour-scheme—becomes 
thereby visible. Such changes of coloration may be 
general or local. They may be slow or almost in¬ 
stantaneous. They may occasion a passing flush or 
a momentary pallor, or they may persist so long as the 
animal that exhibit* them remains in a chosen habitat. 
They may come on at night and again at daybreak, 
and the rhythm of nocturnal and diurnal colour 
contrast may persist even when day is turned into 
night or night into day. As Lord Lister said in his 
classical paper on “ The Pigmentary System of the 
Frog” (1658), the pigment cells 44 form a tissue with 
entirely new functions which, though apparently allied 
to the most recondite phenomena, yet produce very 
obvious effects/* 

Dr. Hogben’s book is a commentary on these pro¬ 
phetic words. The pigmentary tissue gives evidence, 
accumulated now from the side of endocrinology as 
well as from those of neurology, of ecology, and of 
toxicology, of being 64 Allied to the most recondite 
phenomena/* Lister advocated the colour-changes 
apd pigment-cells in the frog for use as 44 indicators ” 
of the effects of poisonous substances on the animal * 
organism. It has taken exactly sixty years for his 
suggestion to be carried into effect. The chromato- 
phores of the frog and of the fish are now the most 
delicate tests of reaction to physiological and pharmaco¬ 
logical stimulation; and as, there exists a close if not 
,an exact correlation between the action of drugs on a , 
given t f;ia 50 e and those of the sympathetic and para- 
sympathetic{or in the modem sense tbe“ Autonomic ") 
nervous systems, ebAhge of colour—the radiation and 
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retraction of pigment in the cell—acquires merit not 
only in itself as a biological factor, but also as a sign¬ 
post in the maze of hormomc and autonomic changes 
that take place in the body. 

As an example of this modem development of 
chromatology we may take the case of an American 
fish Fundulus Spaeth has shown that the tissue 
overlying a few detached scales and containing the 
mobile chromatophores can be studied in a living 
state under the microscope and the reactions of these 
pigment cells to various agencies can be recorded. 
Normal saline promotes expansion of the pigment into 
a dendritic form, whilst potassium and alkaline salts 
generally cause immediate retraction. These opposing 
effects can be balanced by using three reagents in 
suitable combination (NaCl 6 vol. + KC 1 i vol. + CaClj 
0*35 v °b, N/io in each case). Equilibrium having 
thus been attained, it is now possible to determine 
the effect of any given pharmacological reagent 
quantitatively by measuring the time taken by, and 
the extent of, pigmentary response. In this way, 
Spaeth has accomplished a pharmacological assay, 
and in the course of it he has discovered the remark- 
able effect of barium chloride (N/io). When this is 
applied to the pigmented tissue, the granules at once 
flow centrally and remain retracted for half an hour. 
Then the chromatophores at the edge of the scales 
suddenly radiate their pigment but almost immediately 
retract it again. There then follows a “ Piccadilly 
effect.” The pulsations begun by the cells at the edge 
of the scale, spread centripetally from cell to cell, 
increasing in amplitude of vibration as time goes on. 
Eventually the whole group of pigment-cells associated 
with each scale pulsates for several hours between the 
extremes of contraction and expansion. 

The importance of these observations and of others 
on the effect of ergotoxine and adrenalin lies in the fact 
that the pigment-cell of the fish has one sympathetic 
nerve-ending and probably one only. Moreover, the 
pigment-cell, if not a modified smooth muscle-fibre, is 
a member of a closely allied l( effector system,” and 
the evidence it supplies as to the action of drugs and 
of hormones (such as ergotoxine and adrenalin re¬ 
spectively) throws light upon the action Of these 
„ substances in the toots of the mammalian uterus. 
It is indeed an unexpected development of biological 
research to find the study of pigment a help to the 
' gynecologist. 

The general conclusions that Dr % Hogben draws 
from his study of the factors governing colour-response 


that, in corrdation with the action of natural stippll*' 
regulates colour-response; and that nervous 
of the chromatophores, even if it exists, plays a very ■ 
subordinate part. In fishes the weight of regulation 
lies, on the contrary, with the nervous system and owes 
little to hormonic influence. In reptiles, pallor is the 
result of adrenalin affecting the chromatophores, hut 
the flushing of the skin with colour is not clearly 
understood. Finally, the factors for colour-change in 
Crustacea are ably dissociated and set out on the basis 
of Gamble and Keeble’s work on Hippolyte, and the 
work ends with a short appendix on the chromato¬ 
phores of cfcphalopods. 

The volume, from its style, critical treatment, and 
breadth of view, should enhance the author’s reputation 
and give encouragement to the editors and publishers 
to pursue the excellent object they have in view— 
the production of monographs on experimental biology 
by those who have something to say and are able 
to say it. F. W. Gamble. 

The Recognition of Minerals by their 
Optical Characters. 

(r) (a) Les mithodes de Fidorof et leurs applications d 
la determination des plagioclases . Bull. Suisse de 
Min6raiogie et P4trographie, tome iii. fasc. 1-2, par 
L. Dup&rc et M Reinhard, 1923. (b) La diter - 

minatton des plagioclases dans les coupes minces , 
Mrinoires de la Soci6t6 de Physique et d’Histoire 
naturelle de Geneve, vol. 40, fasc. 1, par L. Duparc 
et M, Reinhard, 1904. 

{2) Mikroskopiscke Physiographic der petrographisch - 
mchtigen MineraUm, Begriindet von H. Rosen- lf 
busch. Band z. Erste- Halfte: Untersuchungs- 
methoden. Filnftc, vdllig umgestaltete Auflage, von 
Prof. Dr. E. A. Wfifcfblg. Zwrite Lieferung, Pp, 
iv+253-532. (Stuttgart: E.S^weizerbart’scheVrir- ^ 
lagsbuchhattdlung G.m.b.H,, 19*4*) n.p. 

T HE employment of crystal optics in the deter* « 
mination of minerals is a very special branch, ofc, 
applied physics which has been mAxstriouriy pursued, 
in recent years, but it is the task of distinguishing r ; 
between the different plagioclases that has called fofyi 
. the greatest refinements. These important constituents 
of igneous rocks present the closest resemblance to on^A 
another/ butcomporitiom forming 
continuous serins ftom a&ttte, jwda plagiodase tich\tn$ 
silica, NapAltCXSiO^ to anoithite, fciiie plagioriasd/y! 
CaOALO^aSiOt> whi$h tins muo{i >ss. They'; 


-In the lower vertebrates and Crustacea are based on ' differ, however, in the dtjehtetioit ©f their • am" 
, a 'critical examination of the 1 evidence. In th^\ planes of t^isiveijr 

- 'Amphibia, he concludes that the pituitary (posterior .. ;iit., 

lobe) is the source of the effective stimulating substance' : ■ 

'■ W* **! -***3L. 1 ■’» :■ :• ■’ u-r ‘ 
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RaTOlan crystallographer Fedotov And ins pupil 
that we Owe the latest And most far reaching 
_ mentis, and they have now been rendered 
.generally available by Duparc and Reinhard m 
^Switzerland, and by Wiilfing in Germany, in the 
Works before Us 

' For this purpose a microscope with a theodolite stage 
is employed, that is to say, one in which a thin rock 
slice, containing a section of plagioclase, can be rotated 
successively on at least three different axes at right 
angles to one another, so that, with the help of glass 
hemispheres to present refraction, it may be examined 
from any direction As the amounts of these rotations 
are recorded on graduated circles or arcs the resulting 
position is exactly determined 
It is well known that plagioclase almost mvari 
ably occurs m twin crystals consisting of at least 
two differently orientated component parts which are 
related by the fact that a rotation of one of them through 
an angle of i8o° about a definite direction, the twin axis 
will bring it into parallelism with the other There are 
a number of different kinds of twins of plagioclase, each 
With its characteristic twin axis but it is by no means 
always easy to say which is present 
By a senes of manipulations of the theodolite stage 
the three axes of optical symmetry, the so-called ‘ axes 
of elasticity/ with the refractive indices a fi, y, of one 
of the components of the twm crystal are brought m 
turn into a position parallel to the external horizontal 
axis of rotation of the theodolite stage, and their 
positions relatively to the normal to the thin rock 
section are read off on the graduated circles or arcs 
"These axes of optical symmetry are represented by 
three points on a stereographic projection in which 
't the normal to the rock slice is the centre of 
projection 

** v The same procedure is followed with regard to the 
>• Other component of the twin, and the three correspond- 
‘ihg points ate inserted in like manner on the same 
y^rojectidn. If now groat circles are drawn through 
<% each Of the pairs of points representing corresponding 
fy&ik of optical symmetry, the three great circles will 
U Hjtoeet in two opposite points, only one of which will as 
iwrqte bo represented on theprojectfon. Such a point 
wifi represent the twin mds, and its angular 
from the axes of optical symmetry is then 
;/ \?;-.:^oed,i!birt so that if it exceeds a nght angle the 

Oow 6ad to another stereographic pro* 
|Mk This is tracing paper* and in it the point 


indw i& occupies the' centre, and the 
and a mje on the 

L dlife»»wLlf& * * 


WcuiftfereiK* &t a distance of 90° from one another 
The position of the twin axis can now be indicated, 
bec4use its angular distances from the three axes of 
optical symmetry are known They are of course ^the 
same for both components of the twin The new pre^ 
jection is next compared with a standard projection on 
the same principle which will be found in the works 
referred to above It shows the positions relatively |o 
the axes of optical symmetry of the crystal directions 
of the plagioclase especially the twm axes Instead of 
the crystal directions being considered as fixed and* 
the optical directions as varying with the composition 
of the plagioclase exactly the opposite convention is 
adopted, the axes of optical symmetry being regarded 
as fixed and the crystal directions as varying with the 
composition The position of the point representing the 
twin axis of a twin according to any particular twinning 
law will therefore vary with the composition of the 
plagibclase, and the points representing such a twin 
axis in all the different plagioclases will form a curved 
line, one end of which will correspond to albite and the 
other to anorthite The intermediate points corre 
spondmg to plagioclases with 10 20 30, etc of anorthite 
are figured accordingly The standard projection 
shows a number of such lines, each corresponding to 
a particular kind of twinning 

By placing the tracing paper with the projection of 
the twin axis unjjler investigation over the standard 
projection so that the corresponding axes of optical 
symmetry comade and noticing (1) on what line in 
the standard projection the twm axis m question falls* 
and (2) on what part of that line, it is known at 
once (1) what is the nature of the twinning, and 
(2) what is the proportion of anorthite present in the 
plagioclase 

The optical axial angle is also obtained in the course 
of the investigation 

In the publications by Duparc and Reinhard this 
method is explained with a wealth of diagrams and 
examples, and the older methods are also fully described 
add illustrated m greater detail than by previous 
authors A full and clearly illustrated account of the 
Fedorov method us also given m the Stuttgart publica¬ 
tion This forms, however, only a small section of the 
new edition by Wttlfing of the great classical work by 
Rosenbusch on microscopical petrography It con¬ 
tains m addition a thorough exposition of the general 
thaqry of the microscope, of which pettologists, as & 
whole, know far to0 little Considerable space jts 
devoted to the description of different types of petro* 
logical microscopes and their accessories and their use* 
Tbp high standard of previous editions is maintained 
and hm surpassed, jfcr all the latest advances will 

pages John W Evans t 
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the matter is that both the Aspins were ignorant 
but gifted men, deficient in education and devoid of all 


The British Portland Cement Industry. 

A Hundred Years of Portland Cement, 1824-1924. By 
, A. C. Davis. Pp. xxu + 282. (London: Concrete 
Publications, Ltd , 1924 ) Cloth, 21s,; leather, 25$. 
0 M£ books are of transient value and others in¬ 
crease m value as time progresses. This work 
undoubtedly belongs to the latter class The author’s 
intimate knowledge of the cement industry, its complex 
business ramifications, and changing methods of manu¬ 
facture, has enabled him to produce a book which must 
be regarded as authoritative over the period of which 
it treats, so far as the British industry' is concerned. 
No attempt is made to follow the development of the 
industry in other lands, beyond what is essential for 
understanding it in our own 

After a brief survey of the knowledge of the ancients 
regarding limes and t ements, and a critical examination 
of John Smeaton's work in 1756, the tangle of men and 
names associated with the beginning of the industry 
in different parts of England is gone into m considerable 
detail, this section of the work being illustrated by 
excellent actual photographs of historical value The 
cement industry is now so rapidly changing that all 
these old landmarks of progress may m the near future 
be swept away, and the men who took an active part 
in its development and remember the conditions which 
prevailed in the industry even a few decades ago are 
now fast disappearing The work, therefore, is valuable 
in that it gives an accurate account of the industrial 
conditions and influences which prevailed in the in¬ 
dustry, following the gradual change until we reach 
modern conditions, when great accumulations of capital, 
expensive machinery, and accurate scientific control 
by routine chemists and scientific engineers are essential 
for successful manufacture. 

What must strike the reader of this book is the 
unattractive personality and lack of education 
of the pioneers of the industry. The work of 
Joseph Aspin, and especially of his son William, is gone 
into in some detail. Did any of the Aspins really knfiw 
how to produce the substance known now as portland 
cement, a substance which is produced by increasing 
the heat in the kilns sufficiently to cause the intimate 
Union of the components accompanied by semi-fusion 
or “ sintering ” ? The author decides that they did 
not. The original patent of Joseph Aspin is obviously 
deficient, and it has been suggested that the inventor 
suppressed vital information in order to mislead com¬ 
petitors. Mr. Davis decides that the Aspins never 
made what was now known as portland cement, 
although Joseph Aspin introduced what has proved the 
extremely successful trade name of “ Portland Cement/’ 
and in thte showed considerable ability. The fact of 
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scientific knowledge. 

Joseph Aspin, the father, was a bricklayer by trade, 
a Yorkshireman, who seems to have distrusted his 
fellow-manufacturers to a considerable extent, as he 
surrounded his factory with walls 20 ft. high and 
carried on the manufacture as a sort of mystery. His 
son William contmued this tradition, mystifying his 
workmen by sprinkling various secret chemicals from a 
tray on to the contents of the kilns in front of his 
workmen, with the result that he not only repeatedly 
succeeded in raising capital after each failure, but also 
succeeded in baffling inquiries right to the end. After 
repeated failures he died in Germany as the result of a 
fall while in an intoxicated condition, his last partner 
having got rid of him by a cash payment of 2500 marks. 

This origin is no doubt the cause of the suspicious 
attitude towards all people who claim superior know¬ 
ledge, which even to-day prevails to some extent in the 
industry, chemists and scientific workers generally 
being regarded with marked disfavour. 

A man of greater ability than either of the Aspins was 
I. C. Johnson, who spent some time in spying around 
Aspin’s works with the view of discovering his “ secrets ” 
He apparently quite met his match in the Yorkshire¬ 
man, because the sample of material that Aspin 
supplied him with turned out to consist largely of 
calcium phosphate, which led Johnson to collect all 
the bones in his neighbourhood and burn them so as 
to create a mighty stench/ Needless to say, he did not 
make portland cement with this material, but promptly 
silenced any criticism by blaming the analyst for 
making an incorrect analysis. 

Johnson himself seems to have possessed only 
elementary scientific knowledge, but his ability was 
undoubted, and by means of numerous experiments 
made on the “ trial and- error ” principle, he un¬ 
doubtedly succeeded in making portland cement as 
we know it to-day. He also introduced the chamber 
kiln into England, and the enormous British industry 
which developed was largely due to this invention. 

The cement industry seems to have been carried on 
in the crudest way, without scientific control of any 
sort, and a graphic description of the way a cement 
works was run in 18 86, on p.211, brings this aspect home 
to the reader, especially when a chemist will remember 
that at this time the German chemical firms for years 
past had been not only employing routine chemists ; 
to control output, but also, so far back as 1883, the 
Badische Anilin und Soda Fabrik was actually employing 
a director of scientific reseafeh at a salary of 5000/. per 
annum. 

It was the shock of foreign competition which led tp ! 
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- improved methods of manufacture. Routine chemists 
were engaged to control output and material, the 
rotary kiln was reintroduced from the United States 
(after its initial invention and failure in Great Britain), 
and, generally, the industry took on its modern form 
' The author claims, and the reviewer thinks correctly, 
that at the present time the British cement industry is 
conducted with practical skill and accurate scientific 
control which equals, if it docs not exceed, that exercised 
by any other country, but that great improvements are 
still possible in manufacture. 

The author furnishes an interesting chapter on the 
progress of scientific research m the industry. To sum 
up, the work is a valuable one, and gives an exact and 
very accurate picture of the cement industry as it 
exists to-day, and illustrates clearly the successive 
changes introduced into the industry in the successive 
decades The work will enhance the author’s reputa¬ 
tion as one of our leading authorities on cement. 

Geoffrey Martin. 


Prehistoric Man. 

Fossil Man in Spain. By Prof. Hugo Obcrmaier. 
(Published for the Hispanic Society of America.) 
Pp. xxviii-F495 + 23 plates (New Haven: Yale 
University Press; London . Oxford University 
Press, 1924.) 23 s, net. 

D R. HUGO OBERMAIER was horn in Bavaria, 
worked under Hoemes at Vienna; studied 
glacial geology throughout the Alps with Penck ; 
excavated for the Prince of Monaco the largest and 
most important prehistoric dig at present known at 
Castillo (Cantabria ); was professor, until the War broke 
©tit, at the Institute of Human Palaeontology founded 
by the same Prince at Paris; and now is professor of 
prehistoric archaeology at the University of Madrid. 
With such a record we may well expect a fine work 
and Dr. Obermaier has not disappointed us. To the 
German thoroughness and power of taking pains in 
details bom in him, there has been added, frortt long 
association with the French, the Latin clarity of thought 
and power of intuition. Madrid has done well to 
v$nvisage all this and come forward with a professorial 
chair when war difficulties approached. It is not too 
'much to say that Dt. Obermaier is one of the two most 
learned prehistorians now alive. 

. It was in 191a that his book 0 Der Mensch der 
Voraeit w appeared, and this was followed in 1916 by 
" $51 porobre Fosil,” with a translation of which from 
^ Spanish into English, accomplished thanks to the 
^t&rprise of the Hispanic Society of America, we are 
concerned.., jt IS a monumental work that will 
retain a foremost place in the prehistorian’s library, 
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though no specialist has heretofore been able to do 
without the original Spanish edition. A few changes 
have been introduced in the new version and the book 
has to a large extent been brought up-to-date. <This 
has been facilitated by the fact that, owing to in¬ 
numerable delays in the United States, the production 
of the English edition is coinciding in time with the 
preparation of a second revised edition in Spanish, and 
it has been found possible to incorporate some of the 
new matter in the present volume. There are also, 
alterations and additions m the plates, which are many 
and excellent. In the reviewer’s opinion the English 
title is somewhat misleading, as the work is really of a 
general character, though stress is laid in the illustra¬ 
tions and text on the Iberian pemnsula—‘ * Fossil Man, 
with special reference to Spain ” would really be a more 
accurate description. 

The book opens with an account of Tertiary times 
and the problems of Tertiary man, followed by an 
exceedingly able summary of the existing knowledge of 
the Glacial epoch with lists of the plants and animals 
found. 1 Next comes a description of the \arious 
Paleolithic industries, a special chapter being devoted 
to the Iberian peninsula during these times It is 
pleasant to see here the introduction of a new plate 
figuring a general view of the cave of Castillo, where the 
reviewer had the privilege of assisting at the digging of 
this really wonderful site under l)r Obermaier’s direction. 
Palaeolithic art and the problems of chronology are then 
discussed, and the volume concludes with two chapters 
on fossil man and the transition from Palaeolithic to 
Neolithic times successively. Not the least valuable 
part of the work is the group of appendices, notes and 
bibliography, which, xn the English edition, are separated 
from their respective chapters and placed together at 
the end. Some minor changes in arrangement have 
been introduced which seem to be on the whole an 
improvement. Thus the order of the table on page 64, 
giving the archaeological sequence of the various 
industries in the Somme valley, has been reversed from 
that of the Spanish edition, the latest deposits being 
placed at the top instead of at the bottom of the list. 
There are ajsp one or two minor misprints of little 
importance, for example in the initials of at least one 
author quoted. 

Of course, in any work of this nature there must be, 
besides basal and incontrovertible facts, theories which 
are ridt necessarilyaccepted by everyone. For example, 
Dr. Obermaier’s suggestion as to the significance of the 
Azilian painted pebbles, that the markings really 
represent conventionalised human figures, has always 
seemed to the reviewer difficult of credence; and his 

1 A translation of the whole of this, chapter from the Spanish edition is 
given in the appendix—'the main text contains a rewritten version not quite 
to overloaded with technicalities and mere liate. 
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comparison of them with the undoubted conventional¬ 
ised figures of the Spanish Third Group paintings seems 
Open to the objection that there is by no means an 
exact similarity, and, moreover, that the latter are very 
possibly of a much later date. However, these are 
points that further finds will no doubt elucidate. 

It only remains once more to congratulate Dr. 
Obermaier on his book, and the Hispanic Society of 
America on having been the instrument of introducing 
it more fully to English readers. M. C, R, 

Fluid Velocity and Pressure. 

The Measurement of Fluid Velocity and Pressure , 
By J. R, Pannell Edited by R. A. Frazer. Pp, 
vii + 135. (London: E. Arnold and Co, 1924.) 
105 6 d. net. 

0 a large extent this book is a product of the 
advent of aeronautics, and its preparation would 
not have been possible fifteen years ago. The author 
passed through the period during which no accurate 
means existed of measuring the velocity of fluids, and 
was intimately associated with the history of the needs 
of such methods as he describes. At the present 
moment, the calibration of anemometers depends on a 
solitary series of absolute measurements at the National 
Physical Laboratory, part of which was conducted by 
the author himself. The work of Stanton on wind 
pressure in 1903 was the first contribution to the 
production of the tube anemometer illustrated on p. 13; 
its establishment as a satisfactory standard followed 
the formation of an Aeronautics Department, and the 
development then reached the stage at which a skilled 
workman can reproduce the instrument so accurately 
as to give speed within one per cent, without special 
test. 

Many other anemometers, including those established 
in aeronautical practice, are described together with 
manometers and balances for the measurement of fluid 
pressures. In the description of one oi the manometers 
^p, 92 —the short statement occurs that “ the hori¬ 
zontal tubes are filled with a solution of distilled water 
and common salt of density 1*07 ... ” and no 
reference is made to the lengthy inquiry made by the? 
author before this solution was decided on- In the 
early days of the use of tilting manometers of the 
Chattock type, distilled water was tried, with the 
result that renewal was necessary after each fortnight 
or three weeks. The glass work had then to be 
thoroughly cleaned. As a result of P&nneirs efforts 
the period between cleansings was raised to a year or 
more and the operation of cleaning greatly facilitated. 
In this and in much of the material in the book under 
review there is just that precision of detail which is 
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helpful to newcomers arid will triable them' tp get"‘^1^4 
work quicldy and safely. - 

Pannell lost his life when the airship R38 failed/V 
whilst applying his knowledge ol instruments to 
research, and together with his colleagues the author 
has left a record of which one is proud and of which f 
this book is one item. The volume can be confidently* 
recommended as an excellent statement of available 
methods of measurements in the motions of fluids, 
whether the application be in aeronautics, hydraulics, 
ventilation, or any other of the branches of engineering, 

L. Baibstow. 


Our Bookshelf. 

Soil Management . By Prof. Firman E. Bear (Wiley 
Agricultural Series.) Pp vi + 268. (New York: . 
J. Wiley and .Sons, Inc.; London : Chapman and 
Hall, Ltd., 1924.) 105. net. 

Thk work under notice is a text-book dealing with the 
application of scientific facts and principles to the 
practical management of the soil, and is written for the 
use of students in agricultural colleges who have already 
taken courses in chemistry, botany, geology, and physics. 
The requirements of crops and the properties of soils 
are discussed in the first ten chapters, which are followed 
by four chapters on the utilisation of the resources of 
the soil by cultivation operations, crop rotations, etc. 
The remainder of the book is concerned chiefly with the 
economic use of fertilisers and of lime. The nitrogen 
problem is treated with the thoroughness that would be 
expected from Prof. Bear, who has devoted much time 
to this question. It is a very common practice in the 
United States to purchase only phosphatic fertilisers and 
to depend on the afr for nitrogen; on soils which have 
been cultivated for many years, such a system neces¬ 
sitates the well-managed introduction into the rotation f ; 
of frequent leguminous crops for green-manuring, and' 
the author is rightly insistent that every effort should 
be made to utilise such natural nitrogen-fixing agents 
to the fullest possible extent for the maintenance hf 
soil fertility, ' / ' 

The illustrative data are taken mainly from American 5 ^ 
sources, but the application i$ by no means confined to * 
American conditions. It may, however, be questioned 1 
whether the book is not on the whole too advanced for, ! 
students who " have little or no need for the course" ' 
except os it may be useful to them in practice or i h%]' t 
understanding practiced Certainly the average British^ 
student of this type will find it rather stiff reading j bui^v 
his American cousin is perhaps different C. T. G. , v 

The Bombyltida of the Ethiopian Region; Based 
Material in the British Museum (.Natural History)/^: 
By Mario Bezzi. Pp. Viii+390: 46 textd&''. 1 & 
(London : British Museum (Natural History), t$a4$,S 
3 «• 

The Botnbjdiid* are a large and highly interestfi^^ 
family of Diptera, and the .present monograph fonffipfi 
an important contribution to our knowledge of thev 3 
insects. In placing .the preparation of the vulumewP* 
tire hands of Prof. Bezzi,&wve choice has'beenexercUt^^F 
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^fifofcc tnaf author is well known #£ one of the leading 
f^ 4 ipt£risi$ of to-day* The book is based upon material 
4 «ubmitted to him by the British Museum and the 
f Imperial Bureau of Entomology as well as from the 
Museums in Cape Town, Buda-Pest, and Genoa, and 
.also from Messrs. Alluaud and Jeannel in Paris. This 
^ wealth of specimens, together with those in the author's 
own collection, has made it possible to produce a mono¬ 
graph of ^reat value. In addition to diagnostic keys 
, and descriptions, all available biological data, however 
scanty, is included under each species together with 
notes on the known life-histories. It is hoped that, 
with the aid to identification thus provided, African 
entomologists will be stimulated to study the remark¬ 
able metamorphoses of these insects Their larvae are 
all parasites and have a wide range of hosts. The 
unexpected discovery of Tkridanthraxabruptus parasitis¬ 
ing the puparia of tsetse-flies is but a bare indication 
of what awaits investigation in the Ethiopian region. 
The book is admirably printed and illustrated, while the 
revision of the English manuscript by Major Austen has 
ensured this arduous task being carried out capably. 

Distillation du hots. Par Prof. G. Dupont. (Encyclo¬ 
pedic L£aute, 2® s&ie.) Pp. xv + 284. (Paris: 
Gauthier-Villars et Cie; Masson et Cie, 1924.) 
25 francs. 

The general treatment in this work is on somewhat 
similar lines to that followed m recent British and 
American text-books on the subject. Special attention 
is given to the distillation of resinous woods, and 
an interesting account of wood distillation plants is 
included, the text being made dear with numerous 
diagrams. There is a certain lack of proportion in the 
presentation of facts. Nearly one-third of the book is 
given over to an account, such as is available in numer¬ 
ous organic text-books, of the elementary chemistry 
of acetic acid and methyl alcohol, and of simple deriva¬ 
tives of these, yet the study of the gaseous products 
fr6m the thermal decomposition of wood is intentionally 
neglected. Again, the analytical section is consider¬ 
ably restricted. The space occupied by this important 
subject is only half that given to the preparation and 
properties of formaldehyde, and it is doubtful if the 
meagre information therein contained will be of much 
real value to the analyst. 

The monograph cannot be regarded as a handbook 
for the specialist. It is rather a general account of 
certain aspects of wood distillation presented in a form 
which will be attractive to the general reader and science 
student. J. Reilly. 

Aristotelian Satiety. Supplementary Vol. 4. Concepts 
of Continuity: the Papers and Symposia for discussion 
at the XIVth Joint Session of die Anstotehan Society 
and the Mind Association, at University College , 
Reading, July //•/*, 19 J4. Pp. vi * 240. (London: 
Williams and Norgate, 1924.) ijr. net. 

The papers read at the summer meeting of the Aristotel- 
f ian Society and the Mind Association, though inspired 
'- with a distinctively philosophical motive, are of more 
'than usual scientific interest All in some form deal 
^ vrith the subject which gives the title to the volume, the 
of continuity. 
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Prof. Chevalier’s article “ Le Continu et le Discon- 
tinu ” is designed to prove that though the problem of 
continuity is fundamental in mathematics and physics, 
it can be resolved only by philosophical arguments. 

Three of the five symposia deal with scientific prob¬ 
lems. One on the quantum theory discusses how fir 
it modifies or can be made to accord with the definitions 
of continuity accepted in mathematics, physics, and 
psychology, The papers are by Dr Nicholson, Mrs. 
Wrinch-Nicholson, Prof. Lmdemann, and Prof Wildon 
Carr. A second deals with the biological problem of 
the transmission of mental characters This is dis^ 
cussed by Profs. Johnstone, Dendy,MacBridc, and Lloyd 
Morgan, A third deals with the implications of the 
term “ law ” m psychology. The papers arc by Mr. 
Wolters, Dr. MTntyre, and Dr. Levine. 

Chemical Thermodynamics : an Introduction to General 
Thermodynamics and its Applications to Chemistry . 
By Prof. J. R. Partington. Pp. vii + 275 (London . 
Constable and Co., Ltd., 1924.) lor. 6 d. net. 

A new edition of Prof. Partington’s “ Text-book of 
Thermodynamics with special reference to Chemistry ” 
(1913) lias been desired for some time, and those who 
are familiar with that work will welcome it in its 
new form under the title‘* Chemical Thermodynamics ” 
The treatment has been simplified as well as brought 
up-to-date Any one who is familiar with the large 
number of relevant papers published during the past 
decade will marvel at the skill with which the material 
has been incorporated. The author has made a special 
feature of the inclusion of much recent work published 
in American journals. “ The accurate experiments, 
and the ingenious and original treatment, of the 
American workers on this subject will make all admit 
gratefully the debt which students in other countries 
owe to them.” A point which teachers will appreciate 
is that the equations have been stated, so far as possible, 
in a form capable of direct numerical application, and 
many examples, with answers, have been provided. 
It is a convenience to have the numbers of the para¬ 
graphs printed on the inside edges at the tops of the 
pages. The book will prove indispensable to students 
of chemistry and physics alike. 

Spectroscopy. By Prof. E. C. C. Baly. (Text-books 
of Physical Chemistry.) In 2 vols. Third edition. 
Vol. z, Pp. xi + 298. (London: Longmans, Green 
and Co., 1924.) 14$. net. 

The new edition of Prof. Baly’s “Spectroscopy” is 
modelled closely on the original plan. It has, however, 
been reset in a new format with a larger page, so that 
the number of pages in the first volume of the new 
edition is about 10 per cent, less than in the corre¬ 
sponding half of the preceding edition. Since the 
earlier portions of the book are concerned mainly with 
prtem and grating spectroscopes, they have not needed 
any drastic emendation as a result of the recent 
developments in the theory of spectroscopy * but 
attention may be directed to a useful table of standard 
wave-lengths, covering three pages of the new edition, 
and "to the account that is given of recent work by 
McLennan and by Millikan on the extreme ultra-violet 
region of the spectrum. 
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Letters to the Editor. 

[ The Editor does not hold himself responsible for 
opinions expressed by kis correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ,] 

Limbs and Pigment-Cells. 

I notice in a review of Franz's " Geschichte der 
Organismen " which appeared in Na i ure of December 
20 a reference to the interesting evolutionary problem 
of the origin of the limbs of vertebrates I have no 
intention of essaying the futile task ot endeavouring 
to influence those whose nnnds are already made up 
regarding this problem, but I should like to direct 
the attention of others to the point that new facts 
having important bearings upon the problem have 
come to light m the investigation of the development 
pf these rclatrv ely archaic types of vertebrate, Lcpido- 
siren, Protopterus, and Polyptcrus A shoit sum¬ 
mary of these facts, and of the conclusions they 
suggest, will be found in my volume on vertebrate 
embryology, and the perusal of this summary will, I 
think, suffice to indicate the grounds for my belief 
that the older hypotheses referred to by the reviewer 
will, as knowledge of the relevant facts becomes 
diffused, be replaced as woiking hypotheses by the 
newer view that the limb of the vertebrate has 
evolved out of a projection from the body-wall which 
was primitively respiratory in function 

I take this opportunity of directing attention to 
another statement in recent literature which is liable 
to cause misunderstanding It occurs in a book by 
Dr. L T Hogben entitled “ The Pigmentary Effector 
System," where he refers (p 93) to " Kolhker’s work 
on the South Amencan mud-fish, Lepulosiren " The 
creature upon which Kolliker worked was of course 
not the creature known to us to-day as Lepidosiren, 
not the South Amencan “ mud-fish,” but the African 
Protopterus which for a brief period after its discovery 
was called Lepidosiren As Dr Hogben does not 
refer in Ins summary of our knowledge regarding the 
pigment-cells of fishes either to what I have published 
on the subject, or to what I made known to him by 
word of mouth, I will state very shortly the attitude 
that my work upon Lepidosiren caused me to take up, 
and which I have consistently adopted 111 teaching for 
many years 1 adhere to the view that the colour 
change, so beautifully exemplified by the young 
Lepidosiren—of a deep rich black during the day and 
practically colourless during the hours of darkness 
(see Phil Trans Roy Soc B, 192, 1900, and Quart. 
Journ . Micr Sa 46, 1902), is due to actual change 
in the form of the black pigment-cells which, under 
the influence of light, push out their finely branched 
pigment-laden pscudopbdia in a direction parallel to 
the surface of the body so as to provide a light-proof 
coat, and, when night falls, draw in their pseudopodia 
and shrink up to spheres so relatively small as to be 
without effect upon the general colouring. The con¬ 
siderations which induced this opinion were (1) the 
appearances presented under the microscope, (2) the 
fact that the pigment-cells changed their position in 
the body and therefore necessarily had the power of 
moving their pseudopodia, and (3) the feet that it was 
possible by teasing up the night skin to isolate indi¬ 
vidual chromatophores without their going to pieces 
as they would be liable to do were peripheral exten¬ 
sions of their body torn through in the operation. 

As regards the active functioning of the pigment- 
cells* there is, I think, a tendency towards over¬ 
emphasis of one or other of the factors involved. 


.. - I i- m . .... I n * " 1 vmy m m «• . .*. . * 

There is, first of all, the fact that the healthy activity 
of the chromatophores, as of all other cells in the 
body, is dependent upon the internal medium of the y 
body being of approximately “ normal ” composition, 
and recent work by various investigators, including 
Hogben, has served to emphasise tho special import¬ 
ance of particular components of the internal medium 
provided by the adrenal or the pituitary organ, alight 
fluctuations in the proportion of this particular 
component evoking specific functional responses. 
There is, secondly, the nervous factor, and there is, 
thirdly, the direct influence of light 

As regards the latter, I may quote an observation 
made by me in South America. I happened to be 
watching a green tree-frog m the sunlight and 
admiring the extraordinarily perfect agreement 
between its colour and that of the surrounding leaves. 
Across its back fell a dark narrow bar of shadow 
caused by a blade of grass close by When I caused 
the tree-frog to change its position it appeared, to 
my astonishment, to carry Inc shadow with it, the 
position where it had been remaining for some little 
time clearly indicated by a dark band across the green 
surface That observation served to impress upon 
my mind very vividly the fact of response by the 
skin chromatophores to localised light stimulus, and 
while such responses may turn out to be complicated 
reflexes involving the central nervous system, it seems 
to me simpler, until convincing evidence to the con¬ 
trary 13 produced, to regard them as direct cellular 
reactions to changes m the incidence of light rays 

J. Graham Kerr 

The University, Glasgow, 

December 22. 


Muscular Action. 

During the last few years a considerable number 
of papers have appeared bearing on this subject. * 
They may be divided roughly into two classes, tho 
first dealing with the fatigue caused by muscular 
action, together with the nature of the accompanying 
waste products, the second, with the behaviour of 
isolated muscles under the action of artificial stimulus. 

From a mechanical point of view, a muscle is a 
single-acting engine which can exert a pull but not 
a thrust: and with regard to any class of engines, 
some of the most important questions which can be 
asked are: What is (1) their efficiency; (2) their weight 
for unit of power ; (3) how does the efficiency vary 
with the rapidity of the stroke (i e piston speed) ; 
(4) how do these quantities vary with absolute size ? 
The physiologist may further inquire: (5) What is the 
nature of the nervous stimulus and how does it 
effect the required longitudinal contraction and 
lateral dilation of the muscular fibres ? Electricity 
will act as a stimulus, but (6) is it certain that nervous 
stimulus Is of the same nature ? (7) Does an excised 

muscle behave in the same way as the muscle in a 
living animal ? 

Striped muscle wherever met with—from mammal 
to insect—varies very little in appearance or in the 
cross-section of the individual fibres. (8) Is the 
contractile force which can be exerted by each fibre 
the same or nearly the same in all orders ? 

These questions are not answered by any of the 
papers to which allusion has been made 

In a letter which appeared in Nature of April 15, 
1920, 1 said. " When muscular force is exerted, power 
is expended and fatigue is produced, even when the 
muscle remains stationary. Again, when no external 
force opposes the contraction of the muscle, physio¬ 
logical causes set a limit to the speed at which contrac¬ 
tion can take place. In both cases the whole power s 
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expended Is lost in so far as the production of useful 
is concerned/* 1 For the maximum nervous 
stimulus the acceleration is limited by the mass of 
the ipuscle itself and of those parts or limbs to which 
-it is attached and which must move with it, and 
the greatest contractive foroe will act when the muscle 
is stationary, the whole of the power again being lost 
by muscular leakage. Between these limits there must 
be a " most economical speed/* i c a speed which will 
develop the greatest useful power. 

If it is assumed that the leakage is proportional 
to the tension of the muscle, and is the same for the 
same tension whether the muscle is stationary or in 
motion, and also that all the work done in internal 
acceleration is lost (assumptions which should be the 
subject of experiment), the most economical 9peecl is 
that winch makes the losses by leakage and acceleration 
equal. If the operation of the muscles is periodic 
and is associated, as for example m walking, with a 
natural gravitational period, part of the acceleration 
is done by gravity, and the muscles only supply as 
much as is required to convert the natural period to 
the period of the step—that is, to convert a free 
period T t into a forced period T a , 

A simple experiment which will show the difference 
between the power required to maintain the forced 
and free motions may be made as follows. Crossing 
the arms so that the w r nsts are in the same vertical 
lane, make each hand describe a circle about the 
ne joining the elbows and note the rate of revolutions 
which can be sustained Here there is no external 
work to be done, and, since the average position of 
the forearms is horizontal, the natural period is 
infinite Various muscles, however, must act period¬ 
ically to balance the centrifugal force. Next place 
both w rists m a looped strap which will form a wrapping 
connexion between the arms This will not interfere 
with the orbital motion, but the centrifugal force will 
be taken wholly by the strap, and the forced period 
may m consequence be any imposed period 

With this arrangement it wall be found on trial 
that for the same sense of fatigue the rate of revolution 
is more than double that which could be reached 
when the hands were free, 1 he only work done 
When the strap is in use depends on the small tan¬ 
gential force required to overcome the viscous and 
leakage losses. 

If there were any direct method of measuring 
fatigue, experiment on these lines would afford a 
quantitative measure of the relation between the 
power spent in leakage and in acceleration 

As regards the behaviour of isolated muscle, H. S, 
Gasser and A. V. Hill give an account (Proc, R.S, 
B, vol. 96, p. 398) of experiments on an excised muscle 
fixed at one end and at the other attached by a thread 
to a balanced beam the moment of inertia of which 
Was adjustable. The muscle was stimulated by a brief 
current from an induction coil, and the movements 
Of the beam were observed and recorded. 

It is not stated whether the same muscle was used 
in all the experiments, but it may be gathered that 
each specimen, if there were more than one, was used 
many times. 

It can scarcely be imagined that a muscle deprived 
of blood supply can continue to perform work, unless 
that work is supplied by the stimulating current, but 

* In tfoli tetter an analogy svaa tuggesied between mmcular action and 
Um writing ol an engine with a leaky cylinder. The supposed action 
would ako be indicated if a cord, loaded with a certain mass, the motion 
of which was op pound by a viscous force, had one end attached to a wheel 
*nd brake, white the other was fitted with a hand-grip, which, when tension 
Was applied, would slip at a speed proportional to t be puli. Here the 
turning of the wheel would be a measure of the useful work done, and the 
wip* or the muscular leakage. If the applied tension was less than the 
InaSte Watetance the cord would not move, but work would be done by 
the qUp, and ll the tension ta greater, the mass will be aooeterated until Its 
Viscous «e*rsfa&e* plus the bt&ke realstanoe la equal to the pull applied, 
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the amount of t&e electrical work is not given. If, 
however, the work done by the muscle is merely 
the equivalent of that supplied by the coil, it would 
indicate that nervous and electrical stimulation 
differed in kind, for nervous stimulation seems to 
act much as an igniter does on a charge of powder, 
that is, to call up power inherent m the muscle 

It would be interesting to have these experiments 
repeated in a somewhat modified form Instead of 
acting on a massive beam, let the muscle turn a 
wheel by a ratchet and pawl against a resistance 
controlled by a brake (these need not weigh more 
than two or three grams) and let the stimulus be 
applied periodically Let an automatic record be 
provided for the stroke, the brake force, and the 
electric energy consumed in stimulation, and let the 
experiments be continued for considerable periods 
(minutes or hours if necessary) In this way a 
comparison could be made between the work supplied 
and the work performed A Malj,ock 

9 Baring Crescent, Exeter, 

December 22 


Constant Differential Growth-ratios and their 
Significance. 

On Mr Julian Huxley's very interesting results as 
to the fiddler-crab (Na rruh, December 20, p 895), 
1 suggested at Cambridge that in his equation 
y =bx l '* l ~ x fl \ if we are to rationalise the index, 
y - hx\ comes nearer to his results than docs v ~hxi t 
and allows of the conceivable physiological explana¬ 
tion that the ratio of claw-weight to body-weight is 
the isogonous ratio multiplied by a ratio proportional 
to a growing area in the body Thus the weight of 
the claw might be the isogonous weight multiplied by 
the ratio of an isogonous surface secreting a male 
hormone to a surface secreting a female hormone and 
remaining of constant area 1 also pointed out that 
in the roc of the plaice we have a sexual appendage, 
shed every year, and every successive year showing 
an increasing rate between its weight and the weight 
of the body. The parallel proves so astonishingly 
close that f ask space to communicate the following 
two facts . 

(a) Representing the weight of the ripe roe of a 
plaice as y and the weight of the gutted body as x, 
then, in plaice of different weights 

y -hx k , 

as Mr, Huxley discovered for the claw of the fiddler- 
crab, Tile ration of ovary-weight to body-weight has 
no relation to age, but only to body-weight , m this, 
as m some other respects, the age of a plaice is not 
measured by years but by the quantity of food which 
it has succeeded in assimilating 

(b) In the above equation, from the small sample 
of data at my disposal, I make 

k = 1 5810 10 

- log 3C /> “2 610 + 3*063(A - 1 58). 

This preliminary investigation has been on data 
which Dr. Wallace kmdly gave me at Lowestoft in 
1906 from his manuscript notes (9 fishes, gutted 
weight 429 to 1800 grams, age-groups IV. to XIV.) 
and some published by Fulton (vol ix p 2O3 ; 5 
fishes, weight 1280 to 2145 grams, age-groups VIII 
to XVL). They arc insufficient to determine with 
certainty whether or not k vanes with increasing 
weight; on the whole the most probable conclusion 
from the data is that k is constant. Since Dr. 
Wallace’s figures include only two fish more than 
1 loo- grams, and Fulton’s smallest fish is 1190 grams, 
it is impossible to test directly the similarity of the 
two groups ; but taking the centre of gravity of 
the logarithms for the ovary and body-weights of 
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the three fishes under 700 gr&ms, the line joining this 
to the centre of the remaining 11 fishes gives h = 1 *610 ; 
while the line joining it to the centre of only the 
fi larger Lowestoft fishes gives also A=i‘6io, The 
figure 158 has been adopted as giving for the fourteen 
Ashes the lowest average error, o-05i2 v in the resulting 
deduced log y ; but the average error with k = 1 500 
id only o 0553, and with h -1-667 is 0 0536, so that 
the ±010 seems to indicate the probable extent of 
our knowledge (With k~i 75 the average error is 
0-0626, and with k 25 it is 00781. It must be 
remembered that logarithmic plotting imparts an 
illusory aspect of accuracy; errors of 0-051 and 0*078 
in log y represent errors respectively of 11J per cent, 
and 20 per cent, in the weight of the ovary.) Further 
investigation of the extensive data by now available 
from the North Sea Investigations seems best left in 
the hands of those expert in the history of the 
statistics and m the natural history of the material 
It would be instructive to know whether the increase 
m ratio of ovary to body-weight means a dis¬ 
proportionately large number of ova, or an isogonous 
number of ova of increased size "> If an “ area '* 
really determine the ratio, does it secrete, in plaice 
or in crab, a hormone promoting cell-division, or 
promoting cell-growth ? 

The most interesting question now is whether the 
fact that A = 1 *6 ± o 1 m fiddler-crab's claw and 
plaice's ovary be a chance coincidence, or whether 
Mr Huxley's index, as well as his law of growth, be 
found to hold good in yet other animals ? 

I would urge that the latter suggestion cannot be 
negatived except by investigation of organisms living 
in the water The index of the stag's antler would 
not necessarily follow the same law, for as a terrestrial 
animal the stag is under the necessity of a waning 
annual coefficient of bodily growth, since its size must 
not exceed the size which its legs are adapted to carry. 
Plaice add approximately an equal weight every 
similar year; for though the size of an aquatic 
animal may be limited by the size of its food or of 
its enemy, it is not affected by conditions of mechanical 
support. An average man is feet high, but there 
is no average length for a plaice ; the plaice which 
is ten times the age of sexual maturity will be a 
longer fish when she is eleven times that age. 

It seems possible that this necessity for a waning 
coefficient of growth may be the explanation of our 
death. Our growth-rate wanes very slowly to the 
zero point at 27 years old, but it does not stop 
waning when zero is reached. Except for creatures 
whose life is ended by the winter or summer, and 
those that perish with the act of reproduction, I do 
not remember any evidence of a marine animal 
dying a natural death, as we use the word of ourselves. 
It is natural for every fish to have life ended by the 
fangs or jaws of his fellow-creatures; in the waters, 
is any other end natural ? Did old age and death 
only become the necessary fate for plants and animals 
when they left the swamps, claimed the land, and 
attempted swiftness or tallness in a medium 1/800 of 
their specific gravity ? If this be true, it was for 
proporlionment of weight to transverse section that we 
were compelled to renounce the gift of eternal growth, 
and to accept death. Geo. P, Bidder. 

Cambridge, January 5. 


On the Efficiency of the Petersen Grab. 

The Petersen Grab is now being much used in 
vanous parts of the world for the purpose of picking 
up a portion of the sea-bottom—-where this is soft 
enough—along with the animals of all kinds contained 
in the surface layer of that portion of the sea-bottom. 
When a sufficiently large number of samples can be 
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taken on a homogeneous stretch of ground the 
samples are made a means of determining quantita¬ 
tively the average distribution of the sedentary 
population of that area. 

In the earlier illustrations of the instrument, as used ; 
by Petersen, two types are shown. One of these 
types appears to be in general use to-day, and is 
regarded by the present writer as inefficient, while 
the other, which appears to have gone out of use, is 
more efficient in principle, and by a slight alteration 
can be made reliable in practice. 

During a recent survey of the oyster beds in the 
Fal Estuary, the present writer employed the Petersen 
grab, but came to the conclusion that the current 
form of grab was inefficient for the determination of 
an oyster population ; and further, that on grounds 



F10. j.—Peterson Grab mojifiad to cut into a rectangular surface of th« 
sea-bottom and to ensure partial protection ol the gap present during 
closure. (From a photo by Mr, A. J, Smith.) 

in which the grab cannot dig, and probably also to 
some extent even on soft grounds in shallow water, 
the grab will not pick up with certainty the extent 
of surface of the sea-bottom which it is supposed to 
do. The grab consists essentially of two very nearly 
quarter-sectors of a cylinder hinged along the axis 
of the cylinder. When the instrument is closed it 
has the form of very nearly half a cylinder. The 
occluding edges of the sectors are very nearly radii 
of the cylinder end section, and their peripheral ends 
are separated by a chord of about 36 cm. in the open 
condition of the i/io eq* metre type, in which the 
diameter of the imaginary cylinder is about 45 cm. 
The occluding radii 01 the sectors of this type are only 
exposed in about 16 cm. at their peripheral end, as a 
central small metal cylinder of about 12 cm. in 
diameter is built into the instrument around the main 
axis. The instrument is closed by a vertical pull on 
a chain, which passes over a pulley on the inside of 
one sector and is attached to the inside of the other 
(Fig, 1), In use the instrument is allowed to run 
freely and arrive on the bottom with a bang; the 
check on arrival being utilised to release the chain 
used for closing and hauling. ■. ■■ 
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It follows from the construction of the grab that, 
in the act of closing, the gap in the semicircular ends 
tends to become higher and reach a maximum height 
of about 15 cm from the line joining the peripheral ends 
of the occluding sector rada This gap in the instru¬ 
ments at present in use is unprotected, and since the 
portion of the sea-bottotn taken m the instrument 
cannot slide freely into the cavities of the sectors due 
to internal obstructions and friction, the captured 
soil tends to pile up under the middle of the instru¬ 
ment and opposite the gaping ends Consequently, 
there is grave danger of a portion of the surface with 
its contained animals becoming lost by being pushed 
out of the grab at the final closing strokes. The loss 
of soil from this cause is no doubt greater on muddy 
grounds than on sandy ones, but has nevertheless 
to be reckoned with on all types of grounds 

It follows, therefore, that quantitative estimates 
of animals 111 the sea-bottom made by using the type 
of grab described arc m all probability too low In 
using the grab for quantitative estimations of oysters, 
the loss of a single ovstei from approximately one 
square foot of ground is a very serious error, and ttie 
instrument was quickly altered to the type shown in 
Fig 1 by bolting thin steel plates to the sides of one 
sector, so that when the grab touched the bottom it 
actually cut into a rectangular piece of sod This 
modification is, however, stdl open to objection 
where animals living m the soil arc being sought for, 
and the type of grab which will pick up a definite 
portion of the bottom soil with certainty is one 
the end plates of which form a complotc semicircle In 
such an mstiument the end plates would cut into the 
soil before the sector jaws reach it, and protect the 
gap during the whole of the closing operation 

J II Orton 

Marine Biological Laboratory, Plymouth, 

December 24 


The Nature of the Contractile Vacuole. 

Tor some years we have been investigating the 
cytoplasmic bodies in the protozoa In Nature 
of March 10, 1923, we were able to give the first 
account of the stages undergone by the Golgi bodies 
in the sporo/oon Adelca. A full account of this 
work has been published m the Q J M S , vol 67, 
Part III , 1923 More recently M Ph Joyet- 
Lavergne (Comp rend , 1924) has described the Golgi 
bodies in Aggregata Ebetthi , and Adelina dtnndiala, 
confirming our account. 

For some time our attention has been given to an 
examination of the Ciliophora and Rhizopoda, in 
which we have faded to discover anything which we 
can satisfactorily homologise with the Golgi appar¬ 
atus of the metazoon 

Now, however, Dimitry Nassonov, in the Archtv / 
mikr Anat u Entwick , Oct, 1924, publishes a large 
paper in which he seeks to homologise the contractile 
vacuole of the protozoon with the Golgi apparatus 
of the metazoon. 

Nassonov, by means of osnnc acid technique, has 
succeeded, as we have done m our material, in 
blackening the cortex of the contractile vacuole and 
tile canals leading to it. He claims that this osmio- 
phile membrane has the property of secreting an 
osmotically active substance into the lumen of the 
contractile vacuole, and also itself has the distinctive 
character of a semipermeable membrane 

Furthermore, Nassonov gives several reasons for 
homologising the Golgi apparatus of the metazoa 
with the contractile vacuole cortex of the protozoa — 
first, both organella; are not visible in vivo , second, 
their morphology is similar, both being bladders 
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with an osmiophile wall, third, the sponge (the 
metazoon nearest to the colonial protist) has a Golgi 
apparatus which looks like a contractile \ acuole , 
and finally, the Golgi apparatus of the metazoan cell 
also has the power of secicting various substances 
In the first place, Nassonov has shown that the 
cortex of the contractile vacuole has the power of 
reducing, and of becoming blackened bv, osmium 
tetroxicle We agree fully, having succeeded our¬ 
selves in blackening this cortex in a number of abates 
We are also not unprepared to accept some of his 
interpretations as to the function of this lipoid 
membrane 

When, however, w-c come to the homology of the 
metazoan Golgi apparatus and the protozoan con¬ 
tractile vacuole, we feel, at present, that there may 
be some grounds for doubt The Golgi bodies in em¬ 
bryonic or undifferentiated meta/oan cells are almost 
invariably associated with a centrosphere and 
centrosonie In the abates no relation between the 
con tractile vacuole and any body similar to a centro- 
some can be demonstrated Ihe centrosphcic in 
metazoan cells is never, to our knowledge, a bladder- 
like structure, the sponge Golgi apparatus lies 
around a centrosome, from which the flagellum arises, 
and there is no evidence that the centrosphere in 
sponge cells is more fluid than the rest of the cyto¬ 
plasm—but quite the reverse 

The line of ev idence that both the cortex of the 
contractile vacuole and of the Golgi apparatus aic 
not visible in vivo need not detain us 

Similarly, the view-that the cortex of the contractile 
vacuole arid the Golgi apparatus have similar powers 
of secreting substances, is not 011c of much value 
Ihe whole discussion comes down to the fact that 
the metazoan Golgi body, and the cortex of the 
contractile vacuole, both have the power of reducing 
osmium leLoxide There are a number of upoid 

substances which share this power, and much 
attention should not be given to this faculty alone 
Coming down from pure hypothesis to facts, what 
we know at present is this a perfectly normal Golgi 
apparatus has been shown to exist in certain Sporozoa 
—in Adelea, Coccidium, Aggregata, Adelina, and 
Haplospondiuni. The methods used for this demon¬ 
stration have not succeeded so far m revealing a 
similar structure in any abate, though the contractile 
vacuole cortex can be blackened by osnnc acid Jn 
this laboratory we have tried amoeba?, and many 
abates both free living and parasitic, and we have 
come to the conclusion that a Golgi appaiatils 
probably does not exist in the Ciliophora and Rhizo¬ 
poda examined by us, 

Finally, we prefer to believe that the Golgi 
apparatus arose in some primitive flagellated organism 
in direct association with the blepharoplast. 

J Bronte Gailnby 
&hanv D King 

Trinity College, 

University of Dublin 


The Interaction between Silica and Electrolytes in 
Us Relation to Theories of Soil Acidity. 

Ifr a note to Nature (Dec 2, 1922) some experi¬ 
ments were described m support of a theoictical 
explanation advanced in an earlier paper (Phil Mag , 
vi 44, 338-45) regarding the nature of soil acidity. 
Joseph and Hancock (T 1923, 123, 2022), however, 
state that 11 pure silica produces no etlect on a solu¬ 
tion of an acid/' and that the adsorption we reported 
" would not be observed if the silica w r eie more highly 
purified/’ We have since repeated our experiments 
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with hydrated silica (obtained in three different ways), 
which was purified with the greatest care We have 
been able to confirm our previous observations that 
hydrated silica adsorbs acids and that electro-osmotic 
experiments show that anions are preferentially 
adsorbed, but we have also found that the samples 
of silica we used befoic contained alkali, and gave 
a much higher value foi the amount of acid adsorbed 
The adsoiption of oxalic acid can be very easily 
demonstrated in view of the simplicity with which it 
can be \ olumetncally estimated io gm, of air- 
dried hydrated silica obtained from the hydrolysis 
of pute silicon tetrachlondc can retain, even after 
repeated washings, oxalic acid equivalent to 10 cc 
of N/ioo peimanganate solution 

It has been suggested bv the writer (Trans Far 
Soc., voJ 18, part 3, p 316) that the incicasc in P H 
of the diamage water from Dartmooi may be attri¬ 
buted to the adsorption of acids by the siliceous beds 
over which the water passes It is quite easy to 
demonstrate in the laboratory that a solution of 
hydrochlonc acul, after filtration through a Gooch 
crucible of fused silica containing air-uried hydrated 
silica (from silicon tetrachloride), immediately shows 
an increase m P Mt amounting to more than one unit, 
indicating a diminution in concentration of more than 
90 per cent {e g from 3-4 to 4 (>) 

It has also been stated by Joseph and Hancock that 
interaction between silica and salt solution is of a 
chemical nature, as the residue gives an alkaline 
reaction on removal of the salt It appears to us 
that this is not the only possible way of accounting 
for the production of the alkali (cf "Adsorption by 
Sugar Charcoal, ** Bar tell and Miller, J Amer Chem. 
Soc , 44, 1022, x866 , 45, 1923, 1106, 46, 1923, 1130) 
Attention may be directed to the fact that the con¬ 
centration of the acid liberated by a potassium chloride 
solution of definite concentration depends on the 
relative amounts of silica and solution, as also on its 
previous history. It would ap^ar from the observa¬ 
tions of Joseph and Hancock (loc cit p 2023) that 
whereas a sample which ha* been previously treated 
with hydrochloric acid gives an extract having a P H 
value equal to 3 96, samples which have not. been 
treated with acids give extracts having P H value 
equal to 5 33 (or 5*55) under identical conditions 
The variation in concentration of the hydrogen 10ns 
of more than twenty times is extremely difficult to 
explain in terms of a chemical reaction We would 
also like to mention the observations of Jordis and 
Kanter (Z anorg Che tv , 35, 20, 1903), who, from the 
difficulty in removing the last traces of hydrochlonc 
acid from silica, concluded that silica forms traces of 
a complex acid similar to hydrofluosilicic acid, 

Kurthci experiments with precipitates like barium 
sulphate show perfect analogy with the reactions we 
have observed with silicic acid In these instances, 
possibility of a chemical interaction between an acid 
and a neutral salt is very remote In this connexion 
an interesting observation may be recorded, which 
to the writer's knowledge has not been recorded 
before If barium sulphate is precipitated from the 
interaction of solutions of potassium sulphate (P H 
6-8) and barium chloride (P a = 6 6), the liquid shows 
either an alkaline or an acid reaction according as 
potassium sulphate or bauum chloride is in excess. 
The acidity or alkalinity may be as high as that in¬ 
dicated by P M values of 2 and 11 respectively. This 
reaction appears to offer a clue to the elucidation of 
the nature of “ hydrolytic " adsorption. 

J N Mukherjee. 

Physical Chemistry Laboratory, 

University College of Science and Technology, 
Calcutta, India, November 27, 
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Helium and Airships. 

In a recent article on the British dirigible pro¬ 
gramme (Nature, December 6, p, 842) it is stated 
" The United States naturally hold for themselves 
the only supplies of helium . Of course, it must 

be admitted that the United States authorities, ever 
since 1918, have pressed with vigour the investigation 
of their resources of helium, its production and use 
At the present time the two large dirigibles, the 
Shenandoah and the Los Angeles , are inflated with 
helium Processes of repunfying the gas in them 
have been devised and applied A more efficient and 
cheaper method of production than the present Linde 
process has been worked out by the U S Bureau of 
Mines, and much valuable scientific data have been 
accumulated. 

It should not be forgotten, however, that Prof. 

C. McLennan's investigation in 1916-1918 (see 
a ru rk, August 12, 1920, p 747) showed that helium 
could also be produced m Canada, and an experi¬ 
mental extraction plant was successfully operated m 
Calgary, Alberta, for a few months until financial 
support was no longer forthcoming Since that time, 
the Canadian Department of Mines, m the course of 
a general investigation of natural gas in Canada, has 
confirmed and brought up-to-date the facts con¬ 
cerning the helium resources of Canada Although 
few gases have been found with so high a helium 
content as the richest American natural gases, it is 
believed that commercial sources are available Io 
rove this, the re-establishment of an experimental 
ehum extraction plant m Canada is essential In 
this plant the best process for treating the different 
types of Canadian natural gas could be determined, 
and the actual cost of commercial production could be 
found The helium produced, until such time as it was 
required by the authorities, would be of great value 
to supply to the many university and industrial 
research laboratories throughout the Empire which 
are needing it for experimental purpose 

In connexion with a later paragiaph of the same 
article, referring to the useful life of German airships 
and the interest with which the progress of the Los 
Angeles (ZR3) and the new British craft will bp 
observed, no reference is made to the great success 
already obtained with the helium-filled Shenandoah, 
which has now been in commission since the summer 
of 1923 In this period it has made many long 
voyages, including one transcontinental trip of more 
than 9000 miles Although torn from its mooring 
mast with the framework damaged and two gas bags 
ripped, during a severe storm in January 1924, it 
eventually returned to its hangar A hydrogen-filled 
ship subjected to the same conditions would probably 
have been destroyed. R T Elwokihy 

Mines Branch, Dept of Mines, 

Ottawa, Ont, Canada. 


Molecular Dimensions of Celluloid. 

M\v I amplify and comment upon Mr Garnett's 
letter m Nature of January 10, page 51 ? I have 
often been impressed, more particularly during the 
last few months in collecting material for a small 
book on cellulose ester solutions, with the want of 
precision shown by physicists in defining the material 
used in experiments on nitrocellulose and its technical 
derivatives, Two eminent examples will suffice. 
My friend Prof, Coker entitled a most important 
paper, which he published in collaboration with Mr 
Chakko, 11 The Stress-Strain Properties of Nitn> 
cellulose and the Law of its Optical Behaviour, 1 * 
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whereas the material on which hia experiments were 
carried out was xylonite or celluloid containing at 
least a fifth of its weight of camphor and rather more 
than that proportion of camphor by volume (Phil 
Trans, A, vol 221, pp 139-162) Another old 
friend and teacher, Prof Filon, in a paper which he 
and Mr. Jessop published on the stress-optical effect 
111 transparent solids strained beyond the clastic 
limit (Phil Trans , A, vol 223, pp 89 125), after 
deducing the existence in xylonite of a mixture of 
two materials with different elastic and plastic 
properties (page 112), speaks in his summary (para¬ 
graph (2), page 323) of 44 nitrocellulose under simple 
tension " The distinction between xylonite and 
nitrocellulose in this relation is really important, as 
it is probable that the elastic and stress-optical pro¬ 
perties of nitrocellulose alone would be markedly 
different from those of xylonite 

Mr Garnett refers to celluloid as the basis of 
photographic film. Tins is true, but photographic 
film is quite different in its composition from celluloid 
in the more massive form, such, for example, as was 
used by Prof Coker and Prof Filon Not only 15 
the nitrocellulose in celluloid him moic highly nitrated, 
hut the proportion of camphor is smaller Even 
celluloid him, however, does not contain nitro¬ 
cellulose so highly nitrated as to correspond with 
what usod to be called cellulose trinitrate. This 
would contain 14 1 per cent of nitrogen, while the 
nitrocellulose in cinema him usually contains fiom 
i2*o to 12 5 per cent of nitrogen Lastly, having 
supervised the manufacture of a certain amount of 
a substitute for celloidm during the War, I should 
naturally agree that it is a carefully purified product, 
but I should not like to say that it approaches to a 
single chemical substance 

The analysis of celluloid, provided the camphor 
used in its manufacture is optically active, is not 
exceedingly difficult and can lie earned out with 
moderate accuracy, and it would add greatly to the 
ultimate value of physical measurements made with 
the material if its composition were always given 
In the instance which forms the subject of Mi 
Garnett's criticism, one would like to know not only 
the chemical characteristics of the nitrocellulose used, 
but also as many physical properties as possible, more 
especially perhaps the fluidity-concentration curve in 
two or more chosen solvents. It vs greatly to be 
desired that all researches on colloid niatenals should 
seek to correlate at least two different properties. 

Foster SrRoxroN 

The British Xylonite Company, Limited, 

Brantham Works, near Manning tree, 

Essex, January 13 


The Need for a Universal Language. 

I head President Coolidge’s address and Prof 
Gardner's letter on this subject in the Times of 
November 21, 1923, and, now, your report of Prof 
R G. Kent's article (Nature, January 3, p. 23), with 
interest, but there are two points connected with the 
matter to which attention may usefully be directed, 
One of the principal causes of the neglect of Latin and 
Greek in schools is the world-wide recognition of the 
importance of a knowledge of the so-called “ modern 
languages." This is a blind argument It is as if a 
student, desiring to acquaint himself with the contents 
of the top shelves in a library, deliberately ignored 
and neglected the ladder by which they are reached, 
and tried to get at them by jumping. Those who are 
old enough to have been at school in the days of 
compulsory Latin and Greek amply realise the 
enormous value of even an almost forgotten ground- 
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mg m the classics, in the acquisition of any foreign 
language—this point requires no labouring I wish 
to point out the great value of having at some time 
been taught the phonation of an unfamiliar text, like 
Greek, when one comes in later life to stud f any 
Oriental language—or, for obvious reasons, Russian 
The nund is no longer terrified by the aspect of 
unknown characters, and thus the first great, and 
often repellent, difficulty is recognised as being really 
of little account 

A still more important point arises in connexion 
with the periodically recurring agitation for a 44 Uni¬ 
versal Language" The obvious fallacy of founding 
such ** languages ” as Volapuk, Esperanto, Ido, and 
the others upon the native language of their pro¬ 
tagonists requires no argument The result is that 
each country pleads for its own universal (?) language, 
and wc are back again where we started from 

But Latin is, and always has been, the universal 
language Its claims are fully set forth in the report 
of the Committee of the British Association (1921, 
p 390). I cannot, however, agree with the “Conclu¬ 
sion " of the Committee Down to, and even in, 
modern times, knowledge intended to be of world¬ 
wide distribution has been, and is, conveyed in Latin 
— and the worse the Latin is, the easier it is to under¬ 
stand. I am not one of those who plead the rarched 
joy of reading the great Latin authors m the original 
tongue—we have not the time, and existing trans¬ 
lations arc amply satisfactory—but we do want a 
language of universal intercommunication, and the 
appalling Latin of the Roman Church (cf the 
Bollandists’ " Lives of the Saints ") is entirelv suffi¬ 
cient for the purpose I have proved this in many 
obscure corners of the world, using a doctor, chemist, 
priest, or librarian—anv one in a black coat, in tact— 
as an interpreter 

If this were once realised and recognised, I see no 
reason why within a short time one may not ask of 
any wayfarer in a Magyar town 

44 Quae est via ad vapor-stationem ? " 

And receive the reply 44 Primus ad dextram et 
tunc tertius ad snustram ” 

Atque Felix semper ambulabat . 

(O, Shade of Arnold i) 

Edward IIeron-Aijen 
33 Hamilton Terrace, N W 


Balfour Stewart’s Advances in Radiation Theory. 

The extremely interesting notes by Sir Arthur 
Schuster in a recent number of Naiure (January 17, 
p 87) may possibly leave with the ordinary reader 
an impression that Balfour Stew'art's contributions to 
the establishment of the laws of natural radiation 
were slighter than was actuallv the case The con¬ 
sidered opinion of the late Lord Rayleigh, set out in 
Phil Mag , l 1901, pp 98-100, or " Scientific Papers," 
lv. pp, 404-5, can hardly be gainsaid. In Stewart's 
discussion of radiation in an isolated enclosure q©n- 
taining moving bodies, his expressed conviction, that 
the second law of thermodynamics is only satisfied 
through the action of mechanical forces necessary to 
maintain the motion, is only turning round the other 
way the considerations employed by Boltzmann and 
by Wien long after, who by means of these mechanical 
forces (namely, the reaction of radiation pressure) 
combined with the second law of thermodynamics, 
deduced the law of structure of natural radiation. 
Reference may also be made to footnotes appended to 
the reprint of Stokes's cognate papers in "Math and 
Phys. Papers," iv especially p. 136 

Joseph Larmor. 

Cambridge, January 16. 
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The Tsetse-Fly Menace in Tropical Africa. 

By Major A. G. Church, D.S.O., M.C. 


(Member of the East African 

T HE inauguration of a campaign against the tsetse- 
fly in Tropical Africa is long overdue. Tropical 
Africa is becoming progressively important as a source 
of food-supply and raw materials for the Eurasian and 
American nations The world at large, therefore, cannot 
contemplate with equanimity the domination by “ fly ” 
of a large proportion of the most fertile lands in the 
tropics. What is most disquieting, moreover, is the 
fact that the area under “ fly ” is increasing and not 
diminishing Hitherto, no colonial government has 
either had the means or has considered it worth while 
to adopt methods for its extermination like those em¬ 
ployed by Gorgas in the Panama Canal zone against the 
mosquito Yet, in effect, the ravages due to glossinae 
are, in some reaper!,s, more deadly than those due to 
anophelincs Malaria has been largely robbed of its 
former terrors It can be prevented and cured But 
up to the present no certain preventive remedy has 
been found for human sleeping-sickness and animal 
trypanosomiasis, although cases of sleeping-sick¬ 
ness have been cured by atoxyl, Bayer “ 205,” or 
tryparsamide 

From reports supplied to the Parliamentary Com¬ 
mission by the scientific staffs of the five East Afncan 
territories, Northern Rhodesia, Nyasaland, Tanganyika, 
Uganda, and Kenya, it appears that the fly-belts are 
continuous from the Egyptian Sudan to Southern 
Rhodesia Two-thirds of Tanganyika are under 41 fly,” 
and this area is increasing owing to the encroachments 
by fly over the contiguous cultivated areas.* Fly areas 
which a few years ago were confined to the north¬ 
eastern district of Northern Rhodesia now extend as 
belts through Nyasaland to the lake and make the 
southern and noithcrn movement by land of cattle 
from the important district of Mombera an impossi¬ 
bility Most of the islands on Lake Victoria Nyanza 
are depopulated, some compulsorily as in the case of 
the Sese 1 islands, others voluntarily, owing to the 
ravages of sleeping-sickness. 

The members of the Parliamentary Commission, on 
their journey from Dar-es-Salaam along the central 
Tanganyika Railway, were struck by the desolation of a 
long stretch of country between Kazi-Kazi and Tabora, 
a country which was formerly thickly populated. 
Along the eighty miles of road from Tabora to Kahama 
men and women passed in procession carrying head¬ 
loads of ground nuts to Tabora market, primarily due, 
not to the conservatism of the native, but to the im¬ 
possibility of using ox-wagons in a fly district. The 
following day they passed along thirty miles 01 road 
approaching Shinyanga without seeing a native or a 
head of cattle, although the route lay through a district 
of exceptional fertility Half the journey from Shin¬ 
yanga to Mwanza provided the same melancholy testi¬ 
mony of the disastrous effect of tsetse In one sultan¬ 
ate in this district the population has gone down from 
thirty thousand to three thousand m the past few 
years, due entirely to the destruction of cattle by this 
insect pest. For the natives, who still measure their 

1 The natives are now^ being enLOunged to return to these islands 
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Parliamentary Commission). 

wealth by the number of cattle they possess, will not 
remain in a district where the cattle die. Mr. Swynner- 
ton, Chief Game Ranger to Tanganyika Territory, 
states that the fly is known to have advanced in seven 
places in one district during the past year The largest 
cattle area m Tanganyika Territory is threatened by the 
advance of Glossina swynnertoni. 

It is, however, not merely the destruction of cattle, 
but the effects which such destruction has upon the 
natives themselves and the country, which are now 
causing the gravest concern to the authorities Major 
G. St J Orde Brown, an administrative officer with 
years of experience, attributes to this agency the de¬ 
generacy and degradation of the north-eastern branch 
of the Yao tribe compared with the main tribe The 
loss of their cattle has led to the breakdown of 
tribal customs and the decline in their morality 
There is another serious factor which must he taken 
into account The lines of communication for the 
greater part of East Africa must necessarily pass through 
fly areas. For some years at least the economic pro¬ 
ducts must be carried over roads. At the present time 
most of the roads are unfit for motor transport The 
use of ox-wagons becomes, therefore, a matter of first 
importance, but at present their use is circumscribed by 
the fly-belt. In the past two or three years there has 
been a remarkable increase in the productivity of the 
native in most parts of East Africa. If this is to be 
maintained, the districts through which the roads pass 
must be cleared of fly ; for the present method of head 
porterage is totally inadequate, and traders are already 
complaining that their up-country stores are filled to 
overflowing. 

It must not be imagined that this problem has not 
been viewed with the gravest concern by medical and 
veterinary officers on the spot, or that the home author¬ 
ities are not aware of the menace of the tsetse-fly. 
The work of Sir David Bruce is well known So long 
ago as 1902 the Royal Society sent out a commission 
to investigate trypanosomiasis. Much individual and 
team work of great importance has been done since then. 
In 1914, Dr. J. 0 . Shirrore, m a contribution to the 
Bulletin of Entomological Research , formulated a plan 
for the extermination and control of fly. lie showed 
that the primary fly centres were to be found where 
moisture and game persisted throughout the yean 
They were to be found, in other words, where light forest, 
short grass, open glades, and water existed. Further¬ 
more, from these primary centres the fly extended 
to secondary centres, and bush cover was essential 
as a communicating link between primary and secondary 
centres. He suggested that the secondary centres must 
first be attacked by cutting off their bush connexions 
with the primary centres, and that when the primaries 
had been isolated, wholesale and extensive burning 
during the dry season should be undertaken on a heroic 
scale. Unfortunately, the War intervened, and it was 
not until recently that Mr. Swynnerton’s energies were 
applied to the methods suggested by Dr. Shircore. Btit 
Mr. Swynnerton has gone further. There is no ques- 
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tion about the dependence of the fly upon blood. The 
further assumption was made that the fly cannot exist 
without game. Mr. Swynnerton has shown this to be 
untrue. In the Dar-es-Salaam district there is no 
game, but there are three kinds of fly known to exist. 
The fly apparently feeds upon human beings and 
animals indiscriminately. 

Mr. Swynnerton proposes to exterminate the fly by 
bush burning, and he has already achieved a consider¬ 
able measure of success in the Shinyanga district. 
There he was fortunate in obtaining the collaboration 
of a native chief of character and understanding and 
energy. Makweia, the chief in question, once con¬ 
vinced of the importance of fly extermination, called 
his people together and informed them that they were 
** to take part in a campaign against a more insidious 
enemy than man, that they must discipline themselves 
and respond to instructions as if they were engaged in 
tribal warfare With the assistance of fifteen thousand 
natives, Mr Swynnerton was able to undertake bush 
clearings by means of burning and cutting on a vast 
scale, with the result that a large area of country will 
this year be under cultivation and a hitherto desolated 
district be re-populated and re-stocked. 

In the neighbouring province of Uganda, Drs. Car¬ 
penter and Duke, and Mr Fiske, are carrying out 
research of the greatest importance Only a few years 
ago, owing to the death of more than two hundred 
thousand natives of sleeping-sickness, Sir Hesketh Bell 
removed the remaining population from the lake islands 
and the lake shores, an extremely costly undertaking 
and one which has been responsible since for much un¬ 
rest among the detribalised natives Mr Fiske is 
carrying out single-handed an entomological survey of 
Uganda Dr Duke is at the moment engaged upon the 
important task of classifying human and animal try¬ 
panosomes and the connexion between human and 
animal trypanosomiasis. Dr Lam bom, who has been 
working in Nyasaland, has for some time been engaged 
in the task of breeding parasites which attack the 
tsetse-fly with the object of exterminating tsetse by 
this measure 

It is clear, however, that unless all these territories 


make a co-ordinated and combined effort to deal with 
the tsetse-fly menace, the achievements m one terri¬ 
tory will be negatived by the indifference in others. 
It will be useless, for example, to exterminate the fly in 
Uganda and Tanganyika portions of the Lake territory, 
if Kenya undertakes no similar campaign in the Kavi- 
rondo district Sir Robert Coryndon, Governor of 
Kenya, has stated that i( the leading experts who deal 
with the problems of sleeping-sickness and tsetse-fly 
control are servants of Uganda, and there is little 
organised or encouraged co-ordination or exchange of 
views between them and their technical colleagues irr 
Kenya and Tanganyika Territory.” In Kenya colony, 
as a matter of fact, there is practically no staff available 
for work in connexion with sleeping-sickness or animal 
trypanosomiasis. 

There is every indication, however, of a changed 
attitude. In every territory the Governors impressed 
upon the members of the Parliamentary Commission the 
necessity for a co-ordinated plan of campaign in the in¬ 
terests of their territories At the present time the Im¬ 
perial Bureau of Entomology is engaged in formulating 
a plan of campaign of research into tsetse-fly problems. 
It is quite obvious that the problems are so vast as to be 
beyond the capacity of less than ten men to deal with 
them As Dr. Andrew Balfour said in an address at 
the Anderson College of Medicine on October 14, 1924 . 
u We are not yet certain as to whether Trypanosoma 
gambiense and T. rhvdesiense are the same parasite 
or different species. We still quarrel over the vexed 
question of the big game, or perhaps one should say the 
wild animals, as reservoirs of infection We know 
precious little about immunity to the disease ; we are 
not at all sure as to the habits of Glossinae, and we are 
still trying to discover which is the best drug and how 
we can best prevent this mysterious complaint ” The 
matter is one of such great importance that it is to be 
hoped that Major Ormsby-Gore’s suggestion, that a 
large working commission of experts be appointed to 
undertake the necessary research work in consultation 
with the men on the spot, will be acted upon Such col¬ 
laboration must form the basis of any heroic measures 
for tsetse-fly extermination. 


Biographical Byways . 1 

By Sir Arthur Schuster, F.R.S. 


5. Ludwig Boltzmann (1844-1906). 

DID not know Boltzmann intimately, but can tell 
of some incidents in his life and quote from 
passages in little-known publications, which mark his 
impulsive and vigorous character, and illustrate some 
features of his personality that would be mussed by any 
one acquainted only with his scientific writings. As a 
young man twenty-six years old, who had only pub¬ 
lished one or two minor papers, Boltzmann called on 
Kflnigsberger, then professor of mathematics at Heidel¬ 
berg, mentioning incidentally that he had discovered 
an error in one of KirchhofTs mathematical papers. 
Konigsberger told him that this was a good opportunity 
of becoming personally acquainted with one of the great 
men of the time. t( Call on Kirchhoff,” he advised. 

* Continued from p* t» 7 . 
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11 Lead the conversation to the subject, and explain 
the nature of his error.” 

Boltzmann acted with characteristic impetuosity. 
Within an hour Kirchhoff, who always took a great 
pnde in his accuracy, came rushing into Komgsberger’s 
room in a state of extreme agitation “ A most dis¬ 
tressing thing has just happened to me,” he exclaimed. 
“ A young man, of whom I know nothing, enters my 
room, and before he has time to shut the door behind 
him, calls out: 1 Herr Professor, Sic haben einen Fehler 
gemacht! * ” I give the tale on Konigsberger’s 
authority. 

Boltzmann made his reputation during sixteen quiet 
years at Gratz, but it was a grief to him that his 
lectures did not attract a more numerous audience, and 
he was always looking out for a university where 
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budding mathematicians were as plentiful as chemists 
or lawyers. He went to Munich; next to Vienna, but 
still not being able to satisfy his ambition he was drawn 
again to Germany, the country towards which he had 
strong political leanings. He received an offer of a 
professorship at Berlin, and I was informed by one in a 
position to know, that the faculty of science at that 
University received a senes of telegrams and letters, 
few of the latter being dated, some accepting, some 
refusing, and no one knew in what order they were 
dispatched. Ultimately, the negotiations were broken 
off, and Boltzmann went to Leipzig, but he soon longed 
to return to Vienna. That University would have 
welcomed his return, but the Emperor declined to call 
him back, on the ground that an Austrian subject who 
had accepted foreign service was disqualified from ever 
again finding employment in his dommion. Mr. von 
Hartel—who at the time was Austrian Minister of 
Public Instruction—told me how for a considerable 
time he stood helpless between two fires: on one 
side the insistence of the University which wanted 
Boltzmann, on the other the obstinacy of the 
Emperor who remained firm m his refusal. At last von 
Hartel decided to make a final effort, and asked the 
Emperor for permission to put a hypothetical question. 
This being granted, the question put was : “ If your 
Majesty’s favourite ballet dancer were to run away, 
and after a year’s absence wanted to return, would you 
have her back P ” The Emperor admitted that perhaps 
he might. 

“ I beg *o submit,” said the Minister/' Boltzmann is 
to the University what your favourite ballet dancer is 
to you ” 

Francis Joseph laughed and gave in. 

I do not tell the story merely as an amusing episode, 
but because the image of Boltzmann’s ungainly figure 
trying to practise ballet steps recalls to my mind the 
occasions--fortunately rare—when Boltzmann indulged 
in humorous writing. He had travelled much, visiting 
America, Constantinople, Athens, Smyrna, and Algiers, 
and in one of his writings tells us how he had always 
declined to publish an account of his experiences, but 
that after returning from a lecturing engagement at the 
Berkeley University in California, the temptation proved 
too strong, and an article appeared under the title of 
“ Reise ernes deutschen Professors in Eldorado.” His 
jokes are driven into us with hammers. Eating and 
drinking, followed by drinking without eating, form a 
favourite subject, because to him—as he says—the 
most important consideration in travelling is to keep 
one’s digestion right. But he might have spared us 
the gross and unrepeatable allusions to the poisonous 
effects of pure water and the boast that his otherwise 
good memory for figures fails when he tries to remember 
the number of glasses of beer he has imbibed I The 
astonishing part of his recital is, however, its want of 
accuracy In an account of a dinner party given in 
his honour at the country seat of a wealthy lady near 
San ^ Francisco, he tells us how it began with black¬ 
berries, which were followed by oatmeal: “ an in¬ 
describable mixture of paste and oats, which might be 
used for fattening geese in Vienna were it not that 
the geese would refuse to eat it.” The enumeration of 
subsequent dishes makes it clear that it was really 
dinner and not breakfast that was meant. On scientific 
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matters also he falls into error, as when he tells the 
reader that the moons of Mars were discovered at the 
Lick Observatory. 

In great contrast with this heavy and vulgar joking, 
the other matter contained in the volume of popular 
writings shows us Boltzmann as a highly cultivated 
man, enthusiastic about poetry, fond of music, not 
averse from expressing an opinion on art, and with a 
leaning towards metaphysical speculations. An article 
on fiymg written in 1894 is specially interesting, and 
the following passage shows considerable foresight : 

“It is scarcely doubtful that a dirigible air-ship 
would create an expansion of intercommunication 
compared with which that due to the introduction 
of railways and steamers is negligible. Our armies 
of to-day would be as helpless against the dynamite 
thrown down from flying machines as those of Rome 
would have been against breechloaders The cus¬ 
toms’ regulations would cither have to submit to 
unthought-of alterations or to be abolished alto¬ 
gether. ° 

Astonishing, as coming from an Austrian, is the 
German chauvinism to which Boltzmann occasionally 
gives expression. It appears in his article on aviation, 
and in a passage in the description of his Californian 
journey After criticising the Berlin Academy and 
expressing regret that, since the death of Helmholtz 
and other distinguished Germans, American students 
prefer to study in Cambridge and Paris rather than 
in Berlin, he adds that the United States, and with it 
the whole world, will suffer in consequence 

On scientific matters his judgment is nearly always 
fair and uninfluenced by national feeling , at any rate 
so far as Great Britain is concerned. Here is an ex¬ 
ample of his style of writing when he is carried away 
by his subject: 

“A mathematician will at once recognise the 
authorship of the writings of Cauchy, Gauss, Jacobi 
or Helmholtz, just as musicians will distinguish be¬ 
tween Mozart, Beethoven and Schubert on listening 
to the first few notes of a composition. Perfect 
elegance of construction, though occasionally sup¬ 
ported by weak foundations, belongs to the French ; 
the greatest dramatic vigour to the English—and 
above all to Maxwell. Who does not know his 
dynamical theory of gases ? First the variations of 
velocities are deployed in majestic array; next enter 
from one side the mathematical conditions and from 
the other the equations of central motion. Higher 
and higher rises the chaotic flood of formulae until 
suddenly four words resound : * Let n be 5/ and the 
malignant demon V vanishes, just as in an orchestra 
a wild overpowering bass may suddenly be reduced 
to silence. By a magic wand, an apparently hope¬ 
less confusion is reduced to order. There is no time 
to explain why one or the other substitution is made j 
let him who does not feel it in his bones put away 
the book. Maxwell is not a conventional musician 
who has got to explain his notes ; obediently his 
formulae deliver torrential showers of results, until 
we reach the final surprise effect. The problem 
of the thermal equilibrium of a heavy gas i$ 
solved, and the curtain falls. I recollect Kirchhoffs 
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remark to me: 4 This is the way to deal with gas 
theories 1' n 

It is not perhaps fair to examine this passage too 
closely, as a certain amount of poetic license must be 
forgiven—but Maxwell did not write' “ Let n be 5 " ; 
he wrote, ** It will be shown that we have reasons 
from experiment to believe that n « 5 ” Sixteen words 
instead of four j but scientific accuracy has no chance 
when rhetorical effect is in danger, as the late Lord 
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Rayleigh remarked to me when I criticised a statement 
of a distinguished relative of his. 

Shortly after his final return to Vienna, Boltzmann 
committed suicide. With him passed away a roan of 
great intellectual power and a fascinating personality. 
His predilection for Schiller's poetry indicates a strain 
of morbid sentimentality, and if his humour was some¬ 
what primitive and his technique crude, he paid dearly 
for his disappointments in life. 
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The Talking Film. 

By Dr. E. E. Fournier d’Albe. 


"■pHE demonstration of the De Forest phonofiim at 
J- the Royal Society of Arts on November 26, 
1924, and its recent exhibition at the Royal College of 
Science dunng the Physical and Optical Societies’ 
Exhibition, showed that the old problem of producing 
a motion picture endowed with its original sound 
effects has been brought within hail of a perfect solution 

As Mr. C. F. Elwell remarked in the course of the 
demonstrations, the De Forest phonofiim was preceded 
by many partial solutions of the same problem. 

The first “talking picture" was known as the 
(< cameraphone ”—the method employed being to 
make the motion picture while a stock wax cylinder 
type of record was played The actors sang, or 
pretended to sing, and the camera photographed the 
lip motion. The novelty of this method made it 
popular for a time. 

The “ kinetophone ” of Thomas A. Edison was the 
next step in advance. Better results were obtained 
for the reason that the phonograph record was made 
simultaneously with the making of the motion picture 
negative. The synchronisation of the sounds with the 
lip motion was good, but the reproduction of this 
synchronisation was difficult, as so much depended 
upon the skill of the operator, who generally had 
another man to start the phonograph record If 
mechanical or electrical means were supplied it was 
difficult to keep the phonograph record and the film 
exactly in step. If a portion of the film became 
mutilated the difficulties became greater. Notwith¬ 
standing these objections the “ kinetophone ” enjoyed 
quite a large measure of popularity. But this popu¬ 
larity waned, and finally no more was heard of this 
tnethod. 

It became evident that no solution would be practi¬ 
cally workable until a perfect synchronism between 
sound and movement could be automatically estab¬ 
lished. It was, therefore, necessary to look for other 
methods of reproducing Sound. Among these the most 
promising was Ernst Ruhmer's “ photographophone ” 
of 1907, in which a “ speaking arc ” projected light 
through a slit on to a moving photographic film. The 
audio-frequency fluctuations of the arc were thus 
recorded as a series of lines stretching across the film 
in a direction normal to its displacement, and Ruhmer 
succeeded in reproducing the original sound by trans- 
mitting a beam of light through this record to a 
selenium cell 

It was a modification of this method which Dr. Lee 
f 4 e Forest used for his talking motion picture. In 
emri&pn with Berglund and other experimenters, he 
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confined the photographophone record to a narrow- 
portion of the standard one-inch film as used in cinema 
theatres. But his method of producing the record has 
many original features. He uses a double-button 
(“ push-pull ”) microphone with a duralumin dia¬ 
phragm between the two buttons. Such a microphone 
is capable of carrying 20 milliamperes. It is placed 


about 5 feet from the speaker, and responds to alf 
frequencies from 30 to 7000 per second. 

An even better device is a condenser microphone 
with a capacity of 4 milli-microfarads, which is found 
capable of a range of 25 to 8000 vibrations per second. 

The distortionless amplification of the electrical 
pulses yielded by the microphone is nowadays a 
comparatively easy matter, thanks largely to Dr LeO 
de Forest's own previous inventions. 

The next stage is the conversion of the electric pulses 
into fluctuations of actinic light. This conversion is 
neatly accomplished by means of a vacuum tube in 
which an electrode covered with barium dioxide dis¬ 
charges a current of some 5 milliamperes under a 
pressure of 150 volts through helium at roo mm* 

f ressure. This vacuum tube is called a “ photon.” 
t responds instantaneously to the variations of the 
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Amplified microphone current, and as its glow is of a 
highly actinic wave-length it produces a well-marked 
effect upon the film, upon which it shines through a 
fine slit. 

It remains to reconvert the photographic record into 
sound. For this purpose Dr. de Forest prefers to use 
photo-electric cells instead of selenium, mainly on 
account of their more constant zero, though it is 
difficult to see why that should be of any consequence 
in the case of intermittent light. Of the various forms 
of photo-electric cells he prefers T. W Case’s “ thalo- 
fide ” (thallium oxy-sulphide) cell, which has a resistance 
of from 5 to 500 megohms, and works best with some 
140 Aolts on the electrodes. 

The moving film passes a fine slit, o 038 mm. wide 
and 2'3 mm. long, illuminated by a small incandescent 
lamp The electric fluctuations produced in the 
circuit of the photo-electric cell are excessively minute 
on account of its high resistance, but four or five stages 
of amplification suffice to enable them to operate a 
loud-speaker, and the actual volume of sound heard 
at the demonstrations showed that not much difficulty 
need be anticipated on that score The remaining 
difficulty appears to be the distortion introduced hy 


the loud-speaker. Whether that can be entirely 
eliminated remains to be seen. The rapid progress 
made m the construction of loud-speaking telephone 
receivers in recent times gives room for optimism in this 
direction. In the banjo solo (see Fig'. 1) no distortion 
was perceptible, but President Coolidge’s speech was 
marked by an exaggerated American accent, most of 
which must have been due to the manner of repro¬ 
duction. This fact may obtrude itself less upon an 
American audience than upon Britishers, hut if it were 
to be perpetuated, the vogue of the American film in 
England would be seriously jeopardised. 

Jt has often been objected that nobody wants the 
talking filrh , that silent film acting is an art in itself; 
that the film has an international appeal, which would 
be lost by introducing speech and local accent, and 
that the art and training of even the greatest film 
“ stars ” would become useless if the film were to 
throw off its mantle of silence But the most probable 
issue is that the talking film will develop its own art 
and its own industry in its own way, and although it 
will no doubt evolve its own conventions and limita¬ 
tions, it is likely to win a permanent plate among the 
amenities of civilisation. 


Obituary. 


Abb£ Rousselot. 

"'PHE Abbe Rousselot passed away on December 16 
A last. Born in 1846 at St Cloud (Charente), he 
was ordained in 1870 and became one of the teachers 
in the Petit Semmaire dc Richemont Leaving his 
pastoral work on account of Ins health, he devoted 
himself to language studies under Brachct, Breal, and 
Badly. He became convinced that'* phonetics should 
take as its basi*; not dead texts but the living and 
speaking man ” In his peregrinations from parish 
to parish he became keenly observant of the fact 
that “ sounds change with perfect regularity from 
one region to another ”, he came to believe that 
“ phonetics could be something more and better than 
a descriptive science of spoken sounds, that it ought 
to be geographical ” Noticing the differences in pro¬ 
nunciation among three generations of his own family 
living together, he got the idea of genealogical phonetics 
This thought led to the foundation of the science of 
experimental phonetics 

Coming to Paris in 1880, Rousselot was initiated 
into questions of Romance linguistics by Gaston Paris 
and Michel Br6al, to the physical sciences by Branley 
and Beoquerel, to physiology by DSjerine, and to fine 
instrument work by Koenig Finding it impossible 
to detect the finer details of spoken sounds by the ear, 
he complained to Gaston Paris, who said, “ Only 
mechanical registration will give you accurate know¬ 
ledge. Attempts have been made in Marey’s labora¬ 
tory. Go and see 1 ” 

In 1886, Rousselot devised an electric speech recorder 
with which he made investigations of his native dialect. 
In 1889 the first rourse in experimental phonetics was 
given at the Institut Catholique de Paris. In 1891 
he obtained his Doctorat &$ Lettres before a committee 
hostile to experiments—the first doctorate in experi¬ 
mental phonetics. He was the inspirer of La Parole 
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and later the founder and editor of the Revue de 
Phonetique (1911-1915). His great work, *' Principes 
de phonetique experimentale,” was finished in 1908. 

In 1897, G. Paris and Breal succeeded in founding a 
laboratory of experimental phonetics at the College 
de France ; it was annexed to the chair of comparative 
grammar (Br£al) and Rousselot was made its director 
In opening the laboratory, Prof. Breal did not hesitate 
to declare that w the moment has arrived when one 
could no longer think of phonetics as anything else 
than experimental ” ; he proclaimed that from now 
onward“ it would be necessary to collect facts instead 
of announcing a prion principles ” 

In this heroic age, the Abbe and his pupils worked 
with insatiable ardour at inventing apparatus, develop¬ 
ing methods, and collecting facts. They had to face 
the opposition of the whole world of linguists, gram¬ 
marians, and philologists, but with ready pens they 
fired their bombs of explosive facts at the army of 
opinion and guesswork. 

Rousselot had several admirers and friends of the 
older generation outside France. Foremost among 
them was the linguist and phonetician, Victor of 
Marburg, who invited Rousselot to lecture there and 
insisted on introducing experimental methods in a 
modest way. Under his auspices a phonetic cabinet 
was established with Calzia, a pupil of Rousselot as 
chief. The speech pathologist Gutzmann developed 
an extensive laboratory on Rousselot’s lines in Berlin 
in connexion with the speech clinic;. Coming into 
phonetics from another side, I had the privilege of 
spending a few weeks in Rousselot’s laboratory in 
the early days; bis spirit and his methods have been 
the inspiration in all I have attempted since. 

Few of Rousselot’s pupils have succeeded in following 
him. The environment has usually not been favour* 
able, and they have seldom had the inspiration that 
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lead&to self-sacrifice for an ideal. The most successful 

n il is probably Prof, Calzia in Hamburg, who, in 
ivourable environment created by Meinhoff, has 
built up the most completely equipped laboratory of 
the present day. A favourite pupil, Prof. Chlumski, 
has now a laboratory in the University of Prag. 
His latest pupil and assistant, the Abbe Millet, 
has been appointed to take charge of Rousselot’s 
laboratory. 

In establishing experimental or laboratory phonetics, 
Rousselot’s scientific influence has been decisive. In 
France, laboratory work has been begun at Grenoble 
and Montpellier Work with Rousselot’s methods has 
also been introduced into the Sorbonne. In Germany, 
the large laboratory at Hamburg and the pathological 
speech laboratory at Berlin are based on his methods ; 
smaller beginnings are found in other universities. 
In the United States I built up an extensive laboratory 
at Yale University, but the woik was dropped after 
my departure. The demand for this work m that 
country is now pressing, but no men can be found 
who have learned the methods In England I have 
for twelve years conducted researches on speech in 
nervous diseases, using Rousselot’s graphic method, 
and I scarcely need say that in Vienna the work is 
based on Rousselot’s ideas and methods. 

In one way it might be said that Rousselot just 
lived to see the realisation of his ideal as expressed 
by Prof Break The adjective " experimental ” need 
no longer be used ; there is no other kind of phonetic 
science. This means that m investigating living 
speech, all judgments by the ear become quite sub¬ 
ordinate to the study of registrations But no one 
could for a moment think of any antagonism between 
the phonetics of present-day speech and the science of 
historical phonetics treating of sound change in the 
past. In fact, what experimental phoneticians have 
accomplished in their domain is a small matter in 
comparison with the magnificent work of past and 
present linguists. What Prof Br6al meant to point 
out was probably that when the historical phoneticians 
wish for explanations of the past facts of sound change, 
they must seek the sources of similar processes in living 
speech ; this information can be obtained only through 
experimental phonetics. It behoves experimenters, 
however, to recognise that in this direction they have 
been able to advance only a very small way. 

Experimental work was begun by men m other 
sciences, such as Brticke, Bonders, Hermann, Helmholtz 
and others—nearly all physiologists, but the unifica¬ 
tion of effort into a science was the work of Rousselot. 
He is fully entitled to be called the " Father of Experi¬ 
mental Phonetics.” E. W. Scripture. " 


Sir Guilford L. Molesworth, >K.C.I.E. 

The death on January 21 at the age of ninety-six 
of Sir Guilford Lindsey Molesworth removes one 
whose name has long been a household word among 
engineers. To few it is given to become a leader in 
his profession, but Sir Guilford Molesworth not only 
rose to distinction and became the president of the 
Institution of Civil Engineers, but he also compiled a 
Standard work of reference which has been carried into 

NO. $883, VOL. 1 15] 


the remotest comers of the earth. Published first in 
1862, his “ Pocket Book of Engineering Formulae” 
assed through no fewer than twenty-four editions 
efore 1900. A" Molesworth ” was to be found m the 
pocket of practically every engineer, and its pages hkvfc 
been thumbed in many a difficult situation, knowing 
that its contents could safely be relied on W 

Bom in Southampton on May 3, 1828, nine years 
before Queen'Victoria came to the throne, Sir Guilford 
was the son of the Rev. J. E. N. MolesWorth, vicar of 
Rochdale, grandson of John Molesworth the mathe¬ 
matician, and was a descendant of the first Viscount f 
Molesworth, created in 1716 Ue was educated at 
King’s School, Canterbury, and at the College of Civil 
Engineering, Putney, and then was apprenticed to 
Fairbairn, the leading engineer of his day. He gained 
experience in railway engineering on the London and 
North-Western Railway, and London, Brighton, and 
South (xiast Railway, and during the Crimean War was 
employed in Woolwich Arsenal. In 1859, at the age 
of thirty-one, he went out to the East in connexion 
with the first railway m Ceylon : that from Colombo to 
Kandy. Three years later he became thief resident 
engineer of the line, and in 1867 Birector of Public 
Works From Ceylon, in 1871, he passed into the 
service of the Indian Government as technical adviser 
on railways and held that position until 1889, receiving 
the honour of knighthood in 1888 He had seen active 
service m Afghan and Burma, and after his retirement 
was employed in vanous government missions, such 
as reporting on the Uganda Railway He also became 
known as a writer oftrthe decimal system, bimetallism, 
taxation, and other subjects In 1904, at the age of 
seventy-six, he was chosen to succeed Sir William 
White, the great naval architect, as president of the 
Institution of Civil Engineers, and his address contains 
an admirable summary of the public works of India. 
Prefacing his remarks by a saying attributed to 
Macaulay to the effect that 4 ' a broken head m Coldbath 
Fields created greater excitement in England than 
three pitched battles in India/’ he reviewed the progress 
of the irrigation works and the railways of India, and 
referred to the Indian Government as " the purest 
administration m the world ” Speaking of the resources 
of India, he said its coal fields covered an area of 
35,000 square miles and contained some 20,000 million 
tons of coal. 

A man of extraordinary physical energy, when in 
Uganda in 1899 Sir Guilford cycled 46 miles on the 
hottest day of the summer" without experiencing any 
fatigue/’ and in the early part of the War, when well 
over eighty years of age, he served as a skilled mechanic 
in one of the munition shops of Messrs Vickers at 
Cray ford. 


Wg much regret to announce the death on January 
26, at the age of seventy-one years, of Sir James 
Mackenzie, F.R.S, honorary physician to his Majesty 
in Scotland. Sir James will be remembered as a 
pioneer investigator on cardiac disease, and only 
recently was awarded the Charles Mickle Prize offered 
by the University of Toronto for the best work to 
advance sound knowledge of a practical kind in 
medical art or science during the past ten years. 
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Current Topics and Events. 


During the past week there have appeared 
articles upon a method of permanently moth-proofing 
wool, by the use of a substance of undisclosed com¬ 
position, the product of a German dye firm These 
were supplemented by a lecture given at Australia 
House on Friday; January 23, in which the ments 
of this process were elaborated, The tests made 
were on wool and furs, large quantities of eggs of 
the clothes moth being employed upon treated and 
untreated material under identical conditions. Two 
forms of treatment arc used—one a water-soluble 
material for goods that can be treated with water, 
the second, soluble in benzene and suitable for the 
dry-clcamug process It is claimed that after the 
water process, dry cleaning will not affect the goods , 
but drv-cleamng articles already treated by the dry- 
cleaning method will remove the protective sub¬ 
stance, Prof H Maxwell Lefroy has been good 
enough to favour us with the following comments 
upon the process . “ Ihe nature of the water-soluble 
substance has been actually known in England for 
more than a year tests have been carried out in 
London with this material for eighteen months, and 
two new classes of moth-proohng substance have 
been discovered, which have all the merits of this 
material and in addition are far less costly and far 
simpler to apply As these arc the result of inquiry 
instigated by commercial interests, it is not possible 
to disclose their composition , but it is unfortunate 
that the columns of reputable daily papers should 
be available for a description of a secret prepaiation 
under the guise of 1 news,’ made by a foreign firm 
In this particular instance, scientific research in 
England appears to be ahead of that in Germany 
but, as usual, has not been backed by resources 
in any degree comparable to those employed by the 
firm in Germany now vigorously exploiting a method 
that has already been superseded. One mav antici¬ 
pate the adoption of the German substance in view 
of the vigorous publicity and the greater commercial 
enterprise m such chemical production ** 

A comprehensive scheme for the publication of 
abstracts of biological research on an international 
scale has been developed m the United States and has 
received general support from scientific institutions 
in that country The proposals were put before the 
British Association at Toronto last summer, and a 
committee of the Royal Society is also considering 
the matter. The subject was discussed at a repre¬ 
sentative meeting of British zoologists held in the 
rooms of the Zoological Society of London on January 
10, when the following resolution was passed unani¬ 
mously —“ This meeting of British zoologists is of 
opinion that it is in the highest degree desirable 
that an effort should be made to extend the system 
of publishing comprehensive abstracts of zoological 
literature, and we desire to place on record our great 
appreciation of the work that has been done to this 
end by the American Committee for Biological Ab¬ 
stracts , We are, however, also of opinion that the 
scheme that has recently been submitted for our 
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approval is open to serious objection in various direc¬ 
tions. Only some of these need here be mentioned, 
namely: (i) The magnitude of the work involved 
appears to have been under-estimated. (2) The 
financial arrangements so far made public are ob¬ 
viously quite inadequate for the purpose, which is a 
most serious point, it would be folly to assume that 
any publication of abstracts in pure science can be 
made self-supporting, and no scheme of this kind 
should be put into operation until satisfactory arrange¬ 
ments have been made for some permanent endow¬ 
ment {3) The proposal to publish the abstracts of 
the whole of biological literature in a single journal 
is unsatisfactory ; such a journal would be extremely 
cumbersome and highty inconvenient for all classes 
of workers Bearing in mind the probable great in¬ 
crease of literature in the future, a much sounder plan 
would lie to institute separate journals dealing with 
convenient sections of scientific work (4) The ab¬ 
stracts will be very much shorter than those now 
being published 111 this country, and this brevity will 
seriously detract from their value to most workers 

(5) The estimates for indexing are entirely inadequate 

(6) No provision has been made for the utilisation or 
co-ordination of the various biological abstracting 
organisations that already exist in this country and 
deal adequately with several branches of science ; 
apparently it is proposed to reduplicate their work, 
but m a less useful form In the circumstances we 
consider that this scheme requires drastic revision M 


The application of science to problems connected 
with the cotton industry formed the subject of Dr 
A W. Crossley’s discourse at the Royal Institution 
on Friday, January 23 Nearlv every branch of 
science has its bearing on the cotton industry. 
Botanicallv, much work is being done on the structure 
of the cotton hair itself and its relation to the various 
processes, such as spinning, that it goes through 
during manufacture From an engineering point 
of view, it is extraordinary that no great invention 
has been made in regard to cotton machinery for 
more than fifty years, and the British Cotton Industry 
Research Association has already under considera¬ 
tion important modifications in one machine. At 
the Shirley Institute laboratories, too, new light 
has been thrown on merccnsation, for which it has 
been found there is a definite limiting botanical 
factor. Much valuable work has just been carried 
out on problems connected with bleachmgs Cotton 
well bleached should be white, but should not have 
suffered any deep-seated chemical changes such as 
would affect its physical properties or lower its 
strength ; also bleaching is earned out by means 
of oxidising agents, and great care has to be taken 
as they attack the cellulose to form oxyceiluloscs 
Unlevel dyeing may be a result. The chemical 
tests that are used for determining the extent of 
this attack have been investigated, and it has been 
discovered that the slightest change of aciditv ™ ' 
alkalinity 0< tte liquor pi.,, „ tapo^TLT 
The application of physics has produced a num£w 
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of important instruments for testing the regularity 
Of yarns* their resistance to wear and to oscillating 
tensions, as well as their tension in the loom. In 
a special regularity tester, the irregularities in a 
yarn are magnified 18,000 times by a shoe riding 
over it and a system of indicators and mirrors which 
produce on a moving bromide strip a photographic 
record of every minute change of twist and so act 
Us an index to the action of the spinning machinery 
on the yarn. The doubling twist can also be measured 
by the instrument Here another important achieve¬ 
ment has been attained, for in conjunction with a 
special photometer winch compares degrees of bright¬ 
ness, the right doubling twist that should be given 
to a singles yarn to produce the most lustrous effect 
has been discovered 

An interesting exhibition of photographs, paintings, 
and drawings from the third Everest Expedition is now 
being held at the Alpine Club Gallery, Mill Street, W 
In addition to views of Everest, the photographs by 
Capt J B L. Noel show something of the interesting 
country through which the expedition passed Among 
them is a photograph of a gigantic figure of Buddha, 
more than forty feet high, from the Shekar Monastery 
It is said that within this figure there are stored many 
thousands of precious stones and other treasures. The 
oil paintings and drawings by Mr. Francis Helps, 
apart from their artistic merit, which is considerable, 
are of scientific value as a record of racial types and 
costume. They depict Lepchas, Tibetans, and Sik¬ 
kimese. A portrait of the Maharanee of Sikkim and 
of a lady in full Tibetan dress are both very effective. 
The latter wears the full Tibetan head-dress with false 
hair, A painting of a Lepcha woman has the old 
costume, now discarded, although the traditional dress 
of the men, also shown, is retained. There is a very 
fine representation of a Red lama in ceremonial dress 
with striking and strongly marked features. A 
Bliutia girl with pronounced Mongolian character¬ 
istics, while not in itself unpleasing, in the heaviness 
of the type serves as a foil to the other female heads 
The artist has shown great skill in catching the differ¬ 
ences in type and expression of the various races. 

A dispatch from the Cairo correspondent of the 
Times in the issue of January 20 records some note¬ 
worthy results obtained by the members of the 
Boston-Harvard Expedition this season in their ex¬ 
cavations on the limestone plateau east of the pyramid 
of Cheops at Giza. In clearing the Royal Cemetery 
of the Fourth Dynasty, boat-shaped cuttings were 
found in the rock foundation of the chapel of Cheops 
which had served as receptacles for the funereal boats 
of the dead king and his queens. In one which has 
been uncovered, the bottom was made to fit the shape 
of the boat, and one of the slabs of the covering is 
*tiU in position. The most important find consisted 
0< two small tombs of the Sixth Dynasty belonging 
to two priests, Qa’ar and Iduw, his son. In the tomb 
. Of tftd former the entrance leads into a hall in which 
stand five figures each representing Qa'ar m one of 
hSs official capacities, with a little figure of his son 
I 4 uv/. This tomb is Of an entirely new type* The 
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tomb of Iduw also contains six life-sized figures, five 
of Iduw himself and one of his son. On the walls 
are skilfully carved reliefs which include four scenes 
of men and women mourning, a subject rare at this 
period. What is described as the gem of the whole 
find is a stele of limestone, coloured to represeA 
granite, on the right-hand wall. Starting high up on 
the wall, it reaches only half-way to the ground 
The rock beneath the lower edges has been hollowed 
out to form a rectangular niche in which the upper 
part of lduw's body is carved life-size, as if emerging 
from the rock, with outstretched arms, palms up-, 
ward, as though m readiness to receive the offerings 
the pnests placed on the offering stone which lies in 
front It is an astonishing break from the formalism 
of Egyptian art, remarkable in the Old Empire 

In a lecture given in the Royal Exchange on 
January 20 on the Evolution of the Steamship, to the 
members of Lloyds' Students' Society, Eng -Capt 
Edgar C. Smith, now the official guide lecturer at the 
Science Museum, South Kensington, suggested that if 
the members should be ever in need of technical infor¬ 
mation they could not do better than visit the Science 
Museum, where they would find models and diagrams 
in profusion and, moreover, the best technical library 
in Great Britain. In the course of his lecture, Capt. 
Smith said that the Science Museum deserves the 
support of every shipbuilder, shipowner and engineer 
m the country It is much more than a museum ; 
it is the nation's permanent Palace of Engineering. 
As compared with similar institutions, the Science 
Museum may be said to show how men have made 
their fortunes while the art galleries show how they 
have spent them It was Sir Richard Tangye, whose 
first success came with the construction of the 
hydraulic jacks used to push the Great Eastern into 
the Thames, who gave Birmingham its beautiful 
picture gallery, while it was Samson Fox, the inventor 
of the corrugated flue used in marine boilers, who 
built the Royal College of Music at South Kensington. 
Bessemer, Hughes, Mond and many others had left 
large fortunes, but m the matter of legacies the 
Science Museum had been treated like a spendthrift 
and cut off without a shilling Though the engineer¬ 
ing exhibits at the Museum are m a fair way to be 
properly housed, the same remark does not apply to 
the naval collections, and what is wanted now at the 
Museum is a National Gallery of Ships and Shipping 
worthy of the greatest port in the world, of the 
nation itself, and of our glorious heritage of the sea. 

The presidential address to the Royal Meteoro¬ 
logical Society was delivered on January 21 by Mr. 
C. J. P. Cave, who took as his subject, ” The Present 
Position of Meteorology and Meteorological Know¬ 
ledge.” The Royal Meteorological Society celebrates 
its seventy-fifth anniversary this year In looking 
back Mr. Cave stated that great progress has been 
made in the past 25 years, largely stimulated by 
upper air research. Meteorology is at-a disadvantage 
compared with other sciences ; the number of posts 
open to meteorologists is very limited ; and support 
for the Society has to come largely from amateurs. 
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The Society ought to encourage education in meteoro¬ 
logical science But it is not only elementary 
meteorology that should be encouraged ; there is a 
vast scope for research m the science , forecasting is 
only one of its branches, and except in the matter 
of forecasting, meteorology in Great Britain is the 
worst endowed of all the sciences. Is it too much to 
hope that some great company or some public- 
spirited individual may come forward to endow a 
chair of meteorology m one of our universities and to 
make provision for research The Royal Meteoro¬ 
logical Society is. so to speak, in a position of trust 
for meteorology, being the only independent body in 
the country especially devoted to that science It 
is true that there is the Meteorological Office, but 
its position at the present time is an unfortunate 
one, its future is uncertain In the past the Meteoro¬ 
logical Office was directly under the Meteorological 
Committee, which administered a Government grant. 
Soon after the War, the Office was placed under the 
Air Ministry It seems a grave anomaly that the 
Meteorological Office, which deals with problems of 
the greatest ini porta nee to many Government de¬ 
partments and to many public bodies, should be 
solely under the direction of the Air Ministry, more 
especially when there is in the Department of 
Scientific and Industrial Research a very suitable 
body under which it might have been placed 

Senator Marconi has been elected an honorary 
member of the Institution of Civil Engineers. 

Dr. ] H ]e\ns will deliver the sixteenth Kelvin 
Lecture of the Institution of Electrical Engineers on 
Thuisday, February 5, at (> o’clock The title of the 
lecture will be 0 Electrical Forces and Quanta.” At 
the beginning of the meeting a statuette of the late 
Sir Joseph Wilson Swan will be presented to the 
Institution by Mr R K Morcom 

Applications are invited by the Scottish Society 
for Research in Plant-breeding for the directorship 
of research, in succession to Mr. J M F Drummond, 
who was recently appointed Regius professor of botany 
in the University of Glasgow The applications, with 
statements of qualifications and experience (m each 
case seven copies), must reach the Secretary, 3 George 
IV. Bndge, Edinburgh, by March 14, at latest 

The British Non-Ferrous Metals Research Associa¬ 
tion, 71 Temple Row, Birmingham, is inviting 
applications for three junior research posts, namely, 
a physical chemist or metallurgist (for work on 
atmospheric corrosion), a metallurgist or chemist (for 
the study of the wastage of copper locomotive fire¬ 
box stay rods), and a metallurgist with good physics 
training (for the study of zinc and high-zinc alloys 
and their workability) The latest date for the 
receipt of applications is February 9 

The four-hundredth anniversary of the death of 
Vasco da Gama, who was the first to reach India by 
the Cape route, and died on Christmas Eve, 1524, is 
being celebrated at Lisbon. The Times correspondent 
reports that at a reception held at the Palace of Belem ( 
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on January 24, representatives of twenty-six govern¬ 
ments presented their credentials. On January 25 
there was a service at Belem Cathedral, and the* 
blessing of the sea at the place whence da Gama sailed. 

Sir Joseph J. Thomson has been awarded the 
Faraday Medal by the Council of the Institution of 
Electrical Engineers. This medal is awarded not 
more frequently than once a year, either for notable 
scientific or industrial achievement in electrical 
engineering or for conspicuous service rendered to 
the advancement of electrical science, without re¬ 
striction as regards nationality, country of residence, 
or membership of the Institution The present 
award is the fourth which has been made 

The Buchan prize of the Royal Meteorological 
Society was awarded to Mr W H Dines, at the 
annual general meeting held on Januarv 21 The 
prize, now awarded for the first tune, wds recently 
founded to commemorate the late Dr Alexander 
Buchan, who did much to advance the interest of 
meteorology in Scotland and w T as intimately associated 
with the work done on Ben Nevis The award was 
made to Mr W. H Dines for his recent papers on 
radiation read before the Society' Mi, C J P Cave„ 
the president of the Society, in making the ayvard, 
recalled the pioneer work which Mr Dines had done 
in the investigation of the upper air before lie turned 
his attention to the problems of radiation 

The Gold Medal of the Royal Astronomical Society 
has been ayvarded by the Council to Sir Frank Dyson, 
Astronomer Royal, for his general contributions to 
astronomy, and in particular for his researches on the 
proper motions of stars. The medal will probably be 
presented at the ordinary meeting of the Society on 
June 12 At the annual meeting, to be held on 
February 13, Prof Eddington, Dr Jackson, Mrs 
Maunder, and Prof Milne will speak on the progress 
of astronomy during the past vear , Prof Fowler and 
Prof Newall will speak on the forthcoming meeting 
of the International Astronomical Union at Cam¬ 
bridge , and Dr Dreyer will give a short account of 
Tycho Brahe’s observations, methods, and results 

The National Institute of Agricultural Botany is 
now prepared to accept entries for its fourth series of 
yield and quality trials of new varieties of potatoes 
from breeders who are willing to entrust the Institute 
with the marketing of their productions on a profit- 
sharing basis. The trials are planned to last for five 
years, at first in Scotland only, but in the later years 
also in the English potato districts Only those 
vaneties which do sufficiently well in the tnals will be 
placed on the market. Full particulars of the con¬ 
ditions of the trials can be obtained from the Secretary, 
National Institute of Agricultural Botany, Flunting- 
don Road, Cambridge. Applications should be made 
not later than February 28. 

Scholarships, each of the annual value of 300/ 
are being offered by the Grocers' Company for the 
encouragement of original research in sanitary science. 
There will also be an allowance to meet the cost of 


atkd expenses x& congestion-wfffi the 
Ww(c% The tenure of the scholarships is one year, 
Afith possible renewal lor a secern} or third year. 
Applications must be sent before April i to the Clerk 
the Grocers' Company, Grocers' Hall, London, 
J$,£.2 f from whom a form of application and further 
information may be obtained. 

Certain of the members of the staff of the Rotham- 
etad Experimental Station, Harpenden, Hertford, are 
available for a limited number of lectures to Chambers 
df Agriculture and Horticulture, Farmers* Clubs, 
Agricultural Societies, Farm Workers* Associations, 
and similar bodies, on the work being earned on at 
the Station. The subjects include various aspects of 
manunng and agricultural chemistry, physics and 
botany, the use of insecticides and fungicides, bee¬ 
keeping, and 90 on. All communications regarding 
lectures should be addressed to the Secretary of 
Rothamsted Experimental Station. 

According to the Report of the Council of the 
Zoological Society* of London for December, the 
number of visitors to the Society's Gardens in Regent's 


Park during the year 41924 reached *the total of 
2,057,146—the largest number in the history of the 
Society, and an increase of 444,021 as compared with 
the previous year. The number of visitors td the 
Society's Aquarium since its opening in April reached 
the total of 567,936. The number of fellows elected 
and readmitted during the year 1924 was 876, an 
increase of 374 as compared with the previous year, 
and a record never before reached in the history of 
the Society. 

The collection of antique microscopes, about 400 fci 
number, formed by the late Sir Frank Crisp, Bart., is 
to be offered for sale by auction at Stevens's Auction 
Rooms, Ltd,, 38 King Street, Covent Garden, W.C.2* 
on Tuesday, February 17. Catalogues can be had 
from the auctioneers. 

It has been suggested recently that Messrs. Oert- 
ling, Ltd., are importing parts of German balances 
and merely assembling them in Great Britain, We 
understand that this is quite untrue All Messrs. 
Oertling's balances are manufactured entirely at the 
firm’s works in Tummill Street, E C.i. 
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The Solar Eclipse of January 24. —Preparations 
were made at Greenwich for observing the first contact 
by the Innes method with several instruments, but 
thick clouds interfered, There were frequent glimpses 
of the partially eclipsed sun, but nothing could be 
done except to note the change of illumination and 
of the colour of daylight. The latter changed mark¬ 
edly near greatest phase, the cause, doubtless, being 
the absorption of light of short wave-length near the 
sun's limb. There were some beautiful spectral 
colours on clouds near the sun. 

It is very welcome news that the conditions at the 
Yale Observatory, Newhaven and elsewhere on the 
east coast of the United States are described as perfect, 
and the photographs obtained there should be of great 
interest The following time determinations of 
totality are given *n the telegrams (the figures are the 
corrections to the times computed from the almanac 
data) Yale +4*” Buffalo -2* ec Ithaca 4 5**S Pough¬ 
keepsie + 3* c Newhaven 45*^ Long Island +3*6^. 
Mean 43"* The almanacs used a correction of +8 o* 
to Browns longitude (corresponding with +70' to 
his mean longitude) but used no correction for the 
sun which requires about 4 i* t or 42** in the time 
of eclipse Hence it would appear that the correction 
Applied to the moon was witmn i # of the truth, but 
perhaps slightly too great 

The country round New York was covered with 
snow, and the passage of the moon's shadow over this 
white surface, which was clearly seen, must have been 
a striking sight, On the whole, the weather in the 
United States seems to have beaten expectations, 
Which were hot high owing to the season, 

(OcdUXTATlON AND LpMAfe ECLIPSE,—It IS WOTth 

dtoctfner attention to the fact that the occupation of 

B February 2 is the last (at least for the 
l of London) of the series that have 
a for some thiree years. It will be 
walk period of nearly sixteen years, 
la At 34*, 4 hours west of the 


accurate time afforded by wireless, it is hoped that 
it will be extensively observed. 

The lunar eclipse of February 8, lasting from 20 h 8® 
to 23 h 15™, will be favourably visible in Great Britain, 
the moon being high up. Three-quarters of the 
moon's diameter will be obscured, and it may be 
possible to form some idea of the colour and illumina¬ 
tion of the portion in the shadow. These are now 
believed to depend on the meteorological conditions 
prevailing at the regions where the moon is in the 
norizon, so that they give a sort of integrated effect 
of terrestrial weather. 

The New Wolf Periodic Comet. —Although this 
object was of mag. 17 on January 13, Prof. M, Wolf 
was able to make some interesting observations of its 
physical structure. " It was a small nebulous object 
of fan or sector shape, £' in width, somewhat less 
in height, with nuclear condensation in the point of 
the sector Which was towards S.S E." This structure 
and the cometary nature of the orbit leave no doubt 
that it is correctly classed as a comet. The following 
orbit is by Dr. A. C. D. Crommelm from the photo¬ 
graphic positions of December 22, January 13 
(Heidelberg), and December 26 (Greenwich) : 

T 1925, January 33 9624 G.M.T. (new) 

* 184’ 8'27 # 1 

0 260 36 36 >1924*0 

t 23 7 9 ' 

A 21 57 47 

fi 472951 
Period 7*5022 years, 

An ephemeris is of little use, for very few instru¬ 
ments can teach so faint an object. 

There is a very near approach of the orbit at 
aphelion to that of J upiter. There is no near approach 
at the next aphelion fnOr has there been any in recent 
revolutions), out there will be a fairly dose approach 
at the next aphelion but one. Similar elements were , 
obtained by Herr Kahrstedt, who gave the period as 
7*43 years. 





YlHB CHRONOLOGY OF CENTRAL AMERICA. —Mr. R. 
C. E, Ldng in Man for January examines the bearings 
of the historical evidence upon the correlations of 
Mayan and Christian chronology put forward by Dr. 
'Morley and Mr. Bowditch respectively. The argu¬ 
ment turns upon whether it can be shown that Nahua 
influence existed in Chichen Itza before its overthrow 
py Hunnac Ceel, governor of Mayapan, or whether 
, the Nahua buildings in the city—rsome of the greatest 
in Yucatan—were erected after that event, as Morley 
holds. A date deciphered by Morley on a ball-court 
-*-a typical Nahua structure—at Uxmal proves the 
existence of the Nahua in Yucatan before the date to 
which Bowditch assigned the fall of Chichen Itza If, 
then, it can be shown that Nahua influence in Chichen 
Itza also precedes the fall, that in the light of the Uxmal 
date would afford strong support to the Bowditch 
dating, but if it can be shown to be later than that 
event, it supports the Morley correlation It seems 
unlikely that the buildings at Chichen Itza which 
show Nahua influence would have been erected in 
a period of great wars, such as this is known to 
have been, when, as Morley thinks, the city had 
been handed over to Mexican mercenaries. A con¬ 
clusive piece of evidence, however, is a passage in 
the Chilan Baiam of Chumayel which states that 
Hunnac Ceel had himself once been thrown into the 
Cenote of Sacrifice at Chichen Itza, and that, as he had 
survived the requisite time, he had been taken out and 
Worshipped This custom of throwing victims into 
the Cenote was purely a Nahua practice and was intro¬ 
duced into Chichen itza only after the establishment 
of Nahua rule. 11 follows, therefore, that as the custom 
must have been observed before the overthrow of 
Chichen Itza by Hunnac Ceel and not after, the date 
of the ball-court at Uxmal would fall into line with 
And support the date suggested by the Bowditch 
correlation 

r Magic and Medicine, —An illustrated guide to 
the collections dealing with medical history in the 
United States National Museum, Washington, has 
been compiled by Mr. Charles Whitehead, Assistant 
Curator of the Division of Medicine, and published 
as Article 15 of Vol 65 of the Museum's Proceedings. 
These collections, which since 1916 have formed part 
of a larger section of the Department of Art and 
Industry covering the history of pharmacy, public 
hygiene and sanitation, are classified under magic 
medicine, psychic medicine, and pharmacological 
medicine, the last named including Egyptian, Greek, 
and Roman medicine, while the first covers the 
healing art of primitive, savage, and half - civilised 
man as well as the numerous survivals of primitive 
medicine among civilised peoples. It is naturally the 
most fully represented. Among the amulets or charms 
is a specimen illustrating the voodoo of the negroes 
of the United States and West Indies, which consists 
of a chicken feather, some human hair, a drop of 
blood on a rag, and a pine sliver, This is wont on 
the neck as a preventive of voodoo against the wearer. 
A number of " madstones," which, when applied to 
a dogbite, avert madness, have proved their efficacy 
in the hands of their former owners. For one, a 
highly polished seed of Gymnocladus dioica, the Ken¬ 
tucky coffee tree, 1000 dollars was asked, and a ball 
of matted hair, such as is occasionally found m the 
stomach of domesticated cattle and other ruminants, 
was said to have been used successfully in two cases. 
One exhibit is a section of a tree from Norfolk, Va., 
which had been tapped, human (negro) hair inserted, 
and the hole plugged and sealed with clay, Four 
inches of new growth formed over the plug, so that 


the hair must have been inserted fifty years before 
it was found. The operation was doubtless performed 
either to relieve headache, or to cause headache in 
the original possessor of the hair. 

The British Races of Aricia mepon, Esper.— 
Aricia rnedon occurs m the British Isles in two distinct 
races, the type medon and the variety aria xerxes* 
The type occurs in England and Wales and the 
variety in Scotland and Ireland, but their areas ax 
distribution overlap in the N.E. of England. Dr. 
T. W. H, Hamson and Mr. W. Carter (Trans. Nat 
Hist. Soc. Northumberland, Durham, and Newcastle- 
upon-Tyne, NS., vol, vi. pt. 1) have discussed the 1 
origin of these two races. They reject both the 
possibility of origin from an original mixed popula¬ 
tion in N.E England, and an explanation based on 
orthogenetic mutations. They conclude that the 
variety originated in a contingent of the type isolated 
during the glacial period, under the long-continued 
influence of the refrigerating conditions that obtained 
at that time, and they cite the experimental results 
of refrigeration on other species of Lepidoptcra in 
support of their theory. They find, moreover, that 
in the overlapping areas of their distribution the 
inheritance follows Mendelian lines. 

Meristem Growth in Wounded Potmoes — 
G. A. C, Herklots has a paper in the New Phyto/ogist 
(vol. 23, No. 5, December 1924) in which the cork 
meristem formed upon cut potato tubers under 
suitable conditions is used as a means of investigating 
certain views recently put forward (Nature, August 
16, 1924, p. 258, “Mechanism of Cell Growth") as to 
the influence of the external hydnon concentra¬ 
tion upon the activity of meristematic protoplasm. 
Experimenting with the cut surface in contact with 
buffered solutions or jellies, he finds that an alkaline 
reaction at the cut surface favours rapid suberisation, 
but delays or (if beyond Pb 8) entirely prevents 
meristem formation, whilst an acid reaction at the 
cut surface, whilst delaying the process of suberisa¬ 
tion, facilitates meristem formation, 

A Cinchona Insect Pest. — In the report for 
1923-24 of the Government cinchona plantations and 
factory in Bengal, attention is directed to the ravages 
of Helopeltis. On the plantations both at Mungpoo 
and Munsong, this pest 19 on the increase and the 
attacks have reached and maintained a severity that 
renders hand-picking ineffectual. The trouble is 
greater at lower than at higher elevations, and m 
certain parts of the plantations the growth of the 
plants is completely suspended for several months of t 
the year. Coppicing as a preventative is beneficial 
m so far as the affected portions are removed entire, 
but the disease reappears when the fresh shoots sprout, 
There seems to be no satisfactory method of dealing 
with this insect pest. A season that is unfavourable 
to its development is more beneficial than all the 
counter measures that have been devised up to the 
present. In spite of these difficulties and somewhat 
adverse weather conditions, the plantations did well 
during the year under review, 

Asiatic SuccineiPjE.— One of the moat difficult of 
the families of the non-marine molluSca to deal with 
satisfactorily is the Succineida?. The shells present 
so few salient characters, whilst far too little is known 
of their anatomy. All the more credit, therefore, to 
Mr. H. Srinivasa Rao, of the Zoological Survey of 
India, for the excellent little monograph he has just 
furnished of the Asiatic Succineidaa in the Indian 
Museum (Rec. Indian Mua, xxvi.), The author ha* 
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anatomy and habits of the members of the family 
v afl/tebresented in the Indian Museum, and has prin- 
/cip&lfy utilised the jaw and radula for the purposes of 
distinguishing the various species. The Indian Suc- 
cinddac comprise four distinct genera: Succinea 
itself, which is amphibious, and three terrestrial 

g enera—Indosuccinea, which is new, Lithotis, and 
Amptonyx. The type of the new genus is Succtnea 
, semisenca Gould, and the author has further created 
a few new species and varieties. There are good, 
clear text figures of the jaws and radula teeth and 
ft very good photo-plate of the shells of the more 
important species. 

Ratooned Queensland Cotton. —A short note by 
Mr. Frederick Summers in the Journal of the Textile 
Institute for December has considerable general 
interest. When growing wild, the cotton plant is 
always a perennial, but under cultivation, either 
because of drought or winter conditions in the resting 
season, or more usually because of the wav in which 
the pests and diseases of the crop accumulate in the 
second and succeeding years, it is the rule in Egypt and 
the West Indies to remove the old stumps after the 
first year's crop of fruit has been gathered (Nature, 
May 31, 1924, p 800) In S America* and also m 
Africa under native cultivation, the plants are often 
cut down hard at the end of the growing season, and 
then allowed to produce fresh shoots m the following 
season, in other words, treated as from time im¬ 
memorial bush and woody fruits have been treated 
in Great Britain In the case of cotton, this process 
is known as ratooning, and there has been much dis¬ 
cussion, on inadequate data, as to whether the ratooned 
crop, whatever its quantity, is of similar quality 
with the first year's yield. Fruit growers would 
naturally tend to assume that quality would be 
maintained, and one can understand that when new 
areas come under cultivation for cotton, the pest 
problem being still little developed, the planters have 
ft natural tendency to follow the practice of ratooning. 
Queensland growers have done this, although in 1923 
for a short period the process was made illegal, as the 
result of inquiries by Ihe Queensland Ministry of 
Agriculture as to the esteem in which ratoon cotton is 
held in Great Britain. This ban has again been 
removed, and Mr, Summers now reports a careful test 
of the quality of ratooned fibre as against the normal 
crop, and it is interesting to see that this examination 
tells heavily against the ratooned product. This 
conclusion is of great scientific interest and contrasts 
strongly with our experience of many perennial 
plants whan brought into cultivation Mr. Summers 
emphasises the fact that generalisation must not be 
baaed upon these Queensland samples alone, but they 
certainly raise the problem in a very definite form, and 
both its scientific interest and commercial importance 
should mean that further opportunities will be taken 
~ Of comparing authentic samples of ratoon and normal 
cottons. 

The Japanese Earthquake of 1923. —The in¬ 
vestigation of the disastrous earthquake which 
, 4 fcvastated Tokyo in September 1923 is still pro- 
^ceeding, but sotjtyp preliminary reports "have already 
appeared. In the Geographical Journal for January, 
pr. C, Davison has an article bringing together the 
information on the subject at present available, in 
qytdch he discusses, among other aspects of the earth¬ 
quake, origin, The epicentral tract of the earth- 
( jP» was of unusual size and may hftve covered so 
• idnoh as 2000 square miles, including the whole of 
Bay 1 * Im area may even have been 4700 
mi leas. The cause, at least in part, is to be 
the movements which produced remarkable 


changes in the floor of Sagami Bay. These changes 
were very considerable, and although no fault scarp 
has been discovered on the floor of the bay, a vast 
block or series of blocks seem to have subsided. 
A remarkable feature of this subsidence is that the 
movements on the floor of the bay have affected very 
slightly the surrounding coasts. The greatest eleva¬ 
tion of the sea-bed was more than a hundred times 
that on land, and the greatest depression of the sea¬ 
bed was more than 1600 times that on land More¬ 
over, the centres of elevation and depression are very 
close to one another. There is also evidence that the 
movements on the sea floor were not confined to the^ 
time of the earthquake but continued in the same 
directions for so long as five months, and even now 
may not be at an end. 

Magnetic Survey Work in thf United States 
—The results of magnetic observations made by the 
United States Coast and Geodetic Survey m 1923 are 
published as No. 268 of the survey publications. 
Five magnetic observatories continued m operation 
throughout the vear, namely, Cheltenham, Md. , 
Sitka, Alaska ; Honolulu, Hawaii, Vieques Island, 
P R ; and Tucson, Arizona Their records have 
furnished the data for reducing to monthly means 
the values of decimation obtained from field ob¬ 
servations The magnetic survey of Florida was 
completed and a survey of North Carolina was made. 
Declination observations were made at a large 
number of stations along the southern and south¬ 
eastern shores of Alaska in connexion with the tn- 
angulation. Tables are given of the year’s observa¬ 
tions at various stations, and the report concludes 
with descriptions of the stations sufficiently detailed to 
enable them to be located even if the marking on the> 
ground should be destroyed 

Rotatory Dispersion.— The thesis on 11 The 
Chemical Significance of Optical Dispersion," on 
which Dr. Harold Hunter was recently awarded the 
degree of D Sc (Uond ), has been printed and pub¬ 
lished (London : Battersea Polytechnic, Battersea 
Park Road, S.W 11 ; price 75 (>rf ) The thesis is a 
critical account of the recent position of a question 
which has formed the subject of considerable discus¬ 
sion both pre- and post-War. It presents in a con¬ 
venient and accessible form the author's own per¬ 
sonal contribution to that discussion and his com¬ 
ments on the views of other workers m the same field. 
There are very few points in the thesis which call for 
criticism, the principal one being perhaps the state¬ 
ment (p. 89} that " the rotatory dispersion equation 
of Drude " ‘ suffers from the defect ” that " it does 
not take into account the degradation of the light 
energy in the phenomenon of absorption," since this 
" defect " does not exist in Drude’s original equation, 
but only in the simplified equation which alone is 
quoted by Dr Hunter. On the other hand, a partial 
transposition into italic type is justified as a tribute 
of admiration for the neat statement (p. 49) that " One 
of the consequences of improvements in chemical 
technique is that the dynamic isomerism of to-day 
becomes the static isomerism of to-morrow.' 1 

The Condensation and Re-evaporation of 
Active Hydrogen. —In an interesting paper (Zelt- 
schrift fur Elehtrochemte, Nr. 21/22, pp. 504-508, 1924) 
Fritz raneth discusses the properties of active hydro¬ 
gen atid describes experiments earned out in associa¬ 
tion with K, Peters. The monatomic form (Hi), 
produced ftt low pressures by glowing wires and 
electric discharges, is readily adsorbed and is con¬ 
densed on the walls of glass vessels cooled by liquid 
air, the activity disappearing on re-evaporation. At 
high pressures another modification is produced* 
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usually regarded as tri-atomic hydrogen (H 3 ), in 
conformity with the observations of J. J. Thomson 
and Aston on positive rays, H 3 is less strongly 
adsorbed than H t and can pass through glass wool. 
It is generally recognised by the production of hydro¬ 
gen sulphide, when it is passed at a very low tempera¬ 
ture over powdered sulphur. Wendt and Landauer 
have described an investigation in which they appear 
to have been successful in producing not only con¬ 
densation but also re-evaporation of H 3 without 
change of form, and, considering the substance 
analogous to ozone, they suggest for it the name 
u hyzone," Two new methods are now described in 
detail for the production and study of this active 
modification of hydrogen In the first, hydrogen is 
passed over a glowing Nernst filament, and in the 
second, tlirough a heated capillary tube of palladium 
The results are believed to prove that active hydrogen 
so produced may be condensed and re-evaporated 
without loss of activity, and further, that its con¬ 
stitution must be H a and not H x . Experiments are 
to be continued with the view of producing the active 
modification in greater quantities. 

The Isotopes of Mercury. —An interesting 
suggestion is made by Dr F. Stumpf in the Zeitschnft 
fUr Physii ? of December 12 He directs attention to 
the facts that Aston has found the atomic weights 
204, 202, 200, and 197 for the isotopes of mercury, and 
that the last number is almost identical with the 
atomic weight of gold. Although among the radio¬ 
active elements there are cases where different 
elements have the same atomic weight, this is nflt 
true for the other, non-radioactive, elements ; and 
' the author considers that it is possible that the 197 
isotope was really gold and not mercury. Apparently 
the intensity of the 197 line was not very different 
from that of the others, so that it can scarcely have 
been due to gold existing originally as an impurity in 
the mercury. It is suggested that gold may have been 
produced from the mercury in the experiment in a 
similar manner to that m which Miethe claims to have 
caused this transformation. It might be possible to 
obtain evidence of this by receiving the positive rays 
on a plain sheet of glass or of quartz, instead of on 
a photographic plate ; with a long exposure the glass 
might be coloured red with colloidal gold at the 
point in question. In Mietlie's experiment parts of 
the discharge bulb were coloured red. 

Protective Colloids.— A paper on colloidal 
protection, read by J. Alexander before the American 
Section of the Society of Chemical Industry last May, 
is published 111 Chemistry and Industry (Review) for 
December 19, 1924. The technical use of protective 
colloids has been known since antiquity. Thus the 
Chinese used glue in the manufacture of ink to 
deflocculate the lamp-black, and the ancient Egyptians 
used gum (probably acacia) for the same purpose. 
The protective action was recognised by Meyer and 
Lottermoser (1897) A protector may be defined 
as a substance which opposes the aggregation of 
molecules or particles into larger groups ; according 
to Bechold, the protective action is consequent upon 
the adsorption of a layer of the protector at the 
interface between the dispersed and the dispersing 
phase This layer is exceedingly thin, since it does 
not diminish the Brownian motion of the particles, 
and there is no ultramicroscopic evidence of its 
existence Brief descriptions and applications are 
given of plural, auto- and cumulative protection. 

Pyrophoric Alloys —The production and pro¬ 
perties of pyrophoric alloys are described by Dr. 
N. F. Budgen in the Chemical Trade Journal for 
December 26, 1924. The " flint " of the popular 
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type of gas-lighter waa introduced by Auer von / 
Welsbachin an Interests g manner. The incandescent ; 
mantle which Welsbach introduced in 1886 contains 
99 per cent, of thoria and 1 per cent, of eerie, and 
the large demand for thoria which it created led to 
the working up of the monazite sands found in 
different parts of the world These sands contain 
about 5-10 per cent, thoria and 50-60 per cent, ceria - 
and other rare earths, so that large quantities of rare 
earths, minus the thoria, accumulated at the mantle 
works. It was while trying to find a use for this 
" waste " that Welsbach discovered that alloys of 
iron and the cerium metals throw off sparks when 
rubbed with a file. The first step in the production 
of pyrophoric alloys is the preparation of " misch^ 
metal,"’■which is an alloy of 40-50 per cent, cerium, 
20-40 per cent, lanthanum, 1 per cent, yttrium, and 
small amounts of neodymium, samarium, gadolinium* 
etc. This alloy is then fused and mixed with an 
appropriate metal (e.g. iron, zinc, aluminium) in 
the molten state under a protective layer of salt or 
fluorspar. The best pyrophoric alloy is probably 
" auermetal," made by alloying up to 60 per cent, 
of iron with misch metal. 

Physical Aspects of Chtmical Combination — 

A paper on " Chemical Combination as a Dynamic 
Problem" by Prof. Born, of Gottingen, read at 
Innsbruck meeting of the German Scientific and 
Medical Association on September 26, 1924. is printed 
m Die Ndturwissenschaften of December 26 The 
paper deals with the calculation of physical and 
chemical constants from data as to the electric 
charges and distances of the components of various 
aggregates. Thus the 4t lattice energies " of crystals 
of the rock-salt type can be calculated and give results 
which show a very close agreement with the observed 
values. In other cases, including the molecules of 
salt-vapours, the 10ns appear to be deformable, as 
indicated, for example, by the different refractive 
power of CT in HCI and in NaCl. A table is, how¬ 
ever, given of the energy of formation of salt-vapours, 
m comparison with the lattice energy minus the heat 
of sublimation. The calculation of the natural free- 
periods of 10ns such as CO a , NO s , C 10 8 , SO*, etc., 
which are constant in all compounds of these 10ns 
both in solution and in solid crystals, from the charges 
and distances of the atoms, is also referred to. 

The Progress of Development of a Photo¬ 
graphic Plate. —This matter has been investigated 
by Mr. L. F. Davidson, of the Imperial Dry Plate 
.Company (Journal of the Royal Photographic Society, 

J anuary 1925), by watching the actual process of devel¬ 
opment under the microscope, using a high-power 
objective, and by taking photomicrographs at various 
stages. The developer was coloured so that its move¬ 
ment was obvious. When the developer reaches a 
grain, there is a definite time interval before visible 
action begins, and this 14 induction period " vanes 
according to the developer used and according to the 
nature of the grain, but appears to be unaffected by 
grain size. Development starts at points or ** centres" 
which enlarge and join until the whole grain is black¬ 
ened, Except in the case of certain alow emulsions, 
the shape of the grain is changed by its development, 
If by reason of this change of shape it comes into con- 1 
tact with another gram, this second grain appears to 
be rendered developable. The developed grain may 
present an area that is smaller or very much larger \ 
than the original silver haloid grain, this alteration in 
area varying from o-8 to 104 per cent, in an extended ’ 
senes of experiments. It was sought, though appar¬ 
ently not very successfully, to find some relationship 
between the increase in size and the character of 1he 
plate. ! 
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Prize Awards of the Paris Academy of Sciences. 


A T the annual public meeting of the Paris Academy 
of Sciences, held on December 22, M. Guillaume 
Bigourdan in the chair, the prizes awarded in 1924 
Were announced as follows : 

Mathematics .—The Ponceiet pnze to Ernest Vessiot, 
for the whole of his mathematical work , the Fran- 
cceur pnze to the late Ernest Malo, for his researches 
in algebra and arithmetic. 

Mechanics —The Montyon prize to Eugene Hugue- 
nard, Antoine Magnan, and Andr6 Plamol, for the im¬ 
portant improvements which they have made in hot 
wire anemometry , the Fourneyron pnze to Marcel 
Crozet-Fourneyron, for his historical work and in¬ 
ventions connected with the hydraulic turbine , the 
Boileau prize to Georges Routin, for his hydraulic 
researches , the Henri de Parville pnze to Paul Bloch, 
for his work in ballistics, with especial reference to the 
projection of missiles from aeroplanes. 

Astronomy —The Lalande pnze to Jules Baillaud, 
for his work in celestial photography , the Janssen 
medal to George Willis Ritchey, for his work on the 
construction of mirrors , the La Caille prize to 
Dominique Samt-Blancat, for his work on the cata¬ 
logue ox stars. The Benjamin Valz prize was not 
awarded 

Geography —The Delalande-Guenncau prize to 
Charles leMattre, for his cartographical work in 
Algeria , the Gay prize to Emile Dclcambrc, for his 
work in topography and meteorology, the Tchiliatchef I 
pnze between Ernest Benoit (1500 francs), for his 
work on geodesy m Indo-China, and Laurent Fn- 
quegnon (1500 francs), for geographical work in Indo- 
China ; the Binoux prize between Jacques Bourcart 
(1000 francs), for his work on the physical geography 
of Albania, and Edouard de Martonne (1000 francs), 
for his topographical, geodesic, and cartographical 
work in French Western Africa. 

Navigation .—The prize of 6000 francs between 
Yves I*e Pneur (4000 francs), for inventions connected 
with naval artillery, and Emile Georges Barrillon 
(3000 francs), for his study of the gyration of ships , 
the Plumey prize between Antoine Foillard, for his 
memoir on marine machines with electric transmission, 
and Paul Dumanois, for his volume on internal com¬ 
bustion motors, 

Physics.—' The La Caze prize to Paul Langevin, for 
the whole Of his scientific work; the Hubert pnze to 
* Edgar Haudie, for his u Cours d' 61 ectricit 6 generate " , 
the Hughes prize to Alexandre Dufour, for his cathodic 
oscillograph; the Ctemtnt Fttix prize between Jean 
Mercier, for his researches on the velocity of propa- 
' gation of electric wave$, and Pierre Fleury, for nis 
researches on the measurement of the temperatures 
of electric furnaces* 

Chemistry. —A Montyon prize (Unhealthy Trades) 
<3590 francs) to the late Andrfc Brochet, for his re- 
/ searches in organic chemistry and electro-chemistry ; 

honourable mention, (1500 francs) to Isidore 
' Lazetinec ; the Jecker prize to Louis Jacques Simon, 
vfor his work in organic chemistry ; the La Caze prize 
to Camille Matignon, for the whole of his chemical 
;,Wk; the Ckhourp foundation to Suzanne Veil, for 
^;h«r physico-chemical researches on metallic oxides 

S d hydroxides; the Houzeau prize to Pierre 
evenard, for his inventions of apparatus used in 
..^Irietallurgical research. 

/ .Jtfitertdvgy and Geology .-*The Fontannes prize to 
'’jMScferic Roman, for his work in palaeontology ; the 
Sxfofor Rartlm prize to Jules Barthoux, for his memoir 
^^^^g^aphical and geological study of the 

pMniazi^tos 1 price to Ren6 Vanden- 


dnes, for his memoirs on sexual determinism and 
sexuality of the Basidiomycetes , the Montagne prize 
to Alphonse Labb6, for his volume on the bio¬ 
logical cycles of the Dunahclla , the de Coincy prize 
to Francois Pellegrin, for his memoir on the flora of 
Mayambe, from the collections of M. G Le Testu 
Anatomy and Zoology .—The da Gama Machado 
pnze to Christian Champy, for his researches on the 
spermatogenesis in Discoglossus pictus , the Savigny 
prize to Clodomir Houard, for his work on galls in 
Northern Africa ; the Jean Thore prize to Adrien 
Perret-Maisonneuve, for his researches in apiculture 
Medicine and Surgery —The Montyon prize between 
Victor BabCs (2500 francs) for the whole of his work, 
N6el Fiessinger (2500 francs), for lus volume on the fer- 


dou) ” , honourable mentions (1500 francs) to Jean 
Baratoux, for his volume on the voice, the scientific 
study of its formation and emission, its diseases , to 
Jean Rieux, for his book on clinical haematology , and 
to Henri Glover, for his work entitled " L'auscultation 
61 ectnque en physiologic etenchmque” , the Barbier 
pnze to Georges Mounquand and Paul Michel, for 
their expenmental work on accessory food sub¬ 
stances ; the Br6ant prize (arrears) between Alfred 
Boquet and Leopold N6gre (2500 francs), for their 
work on tuberculosis, and lteon March and and Ray¬ 
mond Moussu (2500 francs), for their work on enzootic 
encephalitis of the horse , the Godard prize to Edmond 
Papin, for a memoir on endoscopy operations of the 
urinary passages , the M6ge prize to Mme AngGhque 
G Panayotatou, for her volume on the hygiene of the 
ancient Greeks ; the Belhon prize between Paul Godin 
(700 francs), for ms works on the evolution of growth, 
and Louis Bargeron (700 francs), for his researches on 
the lighting conditions of workshops , the Larrey 
prize to Francois Bassdres, for Ins memoir on the 
medical service of the Third Army in the War 

Physiology. —The Montyon prize to Andr6 Charles 
Guillaume, for his memoir on the normal and path¬ 
ological morpho-physiology of the small superficial 
blood vessels , the La Caze prize to Emmanuel HMon, 
for his scientific work as a whole, and more especially 
for his researches on the physiology of the pancreas , 
the Pourat pnze to Andr6 Paillol, for his memoir on 
the bacterial diseases of insects and their utilisation in 
agriculture , the Martin-Damourette prize to Henri 
Vignes, for his memoir on normal and pathological 
obstetrical physiology; the Philipeaux prize to 
Antoine Iteon Garrelon and Daniel Santenoise, for their 
researches on the ocuLo-cardiac reflex and vago¬ 
sympathetic toxin 

Steftriies.—Montyon prizes to Michel Huber (1000 
francs), for the whole of his statistical work, and 
Emile Lambert (1000 francs), for his work in statistics. 

History and Philosophy of Sctence. —The Binoux 
prize to Mme. H 4 tene Metzger, for her volume on 
chemical doctrines in France from the beginning of 
the seventeenth to the end of the eighteenth century. 

Medals. —The Berthelot Medal to Andr6 Brochet, 
Louis Jacques Simon, Camille Matignon, Suzanne 
Veil, and to Pierre Chevenard. 

The Lavoisier Medal to Joseph AchiUe Le Bel, for 
his chemical work, as it is now fifty years since the 
discovery of the asymmetric carbon atom 

General Prises —The Grand Prize of Mathematical 
' Sciences to Paul Montel, for his researches on suites 
of analytical functions ; the Bordin prize to Ctement 
Vaney, for his work on the diseases of cattle; the 
Lallemand prize to Henry Cardot and Henri Laugier, 
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for the discovery and study of the linguo-maxillary 
reflex ; the Vaillant prize to Claude Guichard, for the 
whole of his work in higher geometry ; the Le Conte 
prize to Andr6 Debierne, for his work in the held of 
radio-activity , the Houllevigue prize between Franz 
Loewinson Lessing (3500) francs), for his work in 
petrography, and T. Husnot, for his work m botany, 
the Jean Jacques Berger prize to the Institut pro- 
phylactique , the Parkin prize to Ernest Fourneau, 
for his work in pharmacology , the Sain tour prize 
equally between Paul Cambout, for his researches on 
silks of Madagascar, and Jean Jacques Kieffer, for 
his work on parasitic Diptera and Hymenoptera , the 
Henri de Parvillc prize to Maurice Vdzes and Georges 
Dupont, for their book on resins and turpentines and 
the industries connected with these, the Lonchampt 
prize between Emile Roubaud (2000 francs), for his 
work on the hibernation of flies, Ernest I^obstein (1000 
francs), for his biochemical researches on the tubercle 
bacillus, and Paul Fleury (1000 francs), for Ins re¬ 
searches on laccase , the Henry Wilde prize to Charles 
Mauram, for the whole of his work and for the organ¬ 
isation of research at the Institut de Physique du 
Globe , the Cam6r6 prize to M Caquot, for his en¬ 
gineering work tn connexion with bridge construction ; 
the Gustave Roux prize to Eugene Seguy, for his work 
on Diptera , the Thorlet prize to Adolphe Richard, 

Special Foundations ,—The Lannelongue foundation 
between Mines Casco and Ruck 

Pnx duGrands Itcolcs —The Laplace prize to 
Philippe Charles Andre Coste , the L. E Rivot prize 
between Philippe Charles Andre Coste, Lucien Felix 
Chadenson, fean Charles Joseph Armanet, Vincent 
Louis Francois Pierre Bauzil 

Funds tor Scientific Research —The Gegner prize to 
Gustave Dollfus, for lus geological work , the Jerome 
Ponti foundation to the late Hippolyte Coste, for his 
descriptive and illustrated flora of Prance , the Hirn 
foundation to Georges Giraud, for the whole of lus 
work : the Henri Becquerel prize to Ren6 Gamier, for 
lus works on differential equations 

The Loutreuil Foundation —Thirty-two requests for 
grants from this fund were received , twenty-four 
grants were made as follows : 

Establishments named by the founder : 

National Museum of Natural History : 10,000 

francs to P. Pierre Teilhard de Chardin, for paleonto¬ 
logical researches in China , College de France, 
15,000 francs to Plenn Pi£ron, for the purchase of 
material for researches at the new physiological 
laboratory ; 

National Veterinary School at Alfort: 2000 francs 
to Albert Henry and Charles Leblois to pursue their 
researches on the etiology, pathogeny, and treatment 
of the parasitic skm affections of domestic animals , 
3000 francs to Gabnel Petit, to pursue his researches | 


on the radio-activation of the organism by intravenous 
injections of radium ; 4000 francs to Gustave Moussu, 
for his researches on diseases of cattle and pigs ; 200a 1 
francs to Francois Maignon, for his work on insulin 
and on the mineral elements entering in the constitu¬ 
tion of the tissue catalysts of animal and vegetable 
origin 

National Veterinary School of Lyons; 2000 francs 
to Gabnel Marotel to continue his researches on two 
parasitic diseases of the horse and dog ; 4000 francs 
to Joseph Basset, to finish his researches ort anthrax 
vaccination ; 2000 francs to L. Jung, to pursue his 
researches on the r 61 e of the saliva of vanous domestic 
animals in its relations with their normal food regime. 

National Veterinary School of Toulouse. 2000 

francs to Jules Girard and Pierre Pons, for their re¬ 
searches on the modifying factors of growth (tempera¬ 
ture, special feeding, castration) , 3000 francs to 

Albert Daille, to finish his researches on the etiology 
and serotherapy of epizootic diarrhoea in newly-born 
calves; 2000 francs to Clement Bressou, to com¬ 

mence researches on the splanchnology of mammals, 
more particularly Carnivora, by the method of feeding 
and radio-opaque injections 

Grants acceded to establishments admitted for one 
year by the president 

Conservatoire national des arts ct metiers 4000 
francs to L6on Quillet, for the purchase of a second 
Le Chateher metallographic bench. 

Independent requests 1500 francs to Jean Bosler, 
for the Journal des Observateurs , 5000 francs to Jean 
Charcot, for the purchase of material required for the 
geological study of the sea floor , 3000 francs to 

Henri Cohn, for the purchase of a combustion furnace 
and accessories, required m connexion with the study 
of new or little known carbohydrates ; 1000 francs to 
Benjamin Jekhowsky, for assisting his work on new 
minor planets ; 15,000 francs to Jean Mascart, for the 
publication of observations of variable stars ; 3000 
francs to the Office central de Chauffe rationnelie, for 
the study of the composition of a mixture of carbon 
monoxide and dioxide in equilibrium in the presence 
of carbon at vanous temperatures , 1500 francs to 
Paul Pallary, to pursue his explorations in the Middle 
Atlas , 5000 francs to Edmond Roy-Pr6morant, for 
the construction of a tachylegometer invented by 
him ; 6000 francs to the Soci6te de Physique industn- 
elle, for the study of the measurement of gas and steam 
in industry ; 6000 francs to the Saint-Joseph Utuvexv 
sity of Beirftt, for the publication of the geological . 
map of Syna, constructed by P. Godefroid ZumoSen. 

The Bouchard foundation to Gabriel Bidon, to 
continue his researches on the neuro-physiology and 
treatment of the deformed ; the Henry Le Chateher 
foundation to LAon Jacqu£, for researches on the 
fusibility of mixtures of hme, ferrous, and ferric oxides. 


Medical Uses of Radium. 


T HE Medical' Research Council has recently 
published, as No. 90 of its Special Report 
Series, a summary of reports for 1923 from research 
centres on the medical uses of radium. The nine 
clinical centres in Great Britain and Ireland which 
enjoy the use of radium lent to them by the Medical 
Research Council have been pursuing these investiga¬ 
tions for several years, but this is the first occasion 
upon which the data have been arranged and used 
for public circulation. This is particularly welcome 
now, for results have been obtained which invite the 
careful consideration of radiologists, physicians, 
surgeons, and pathologists. 

, It may be said that the main object of the clinical 
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investigations is to define the proper limitations of i 
the uses of radium in the treatment of malignant 
disease, and to decide the best methods of treatment 
for any given type of this disease. Such an aim can 
be achieved only by very persistent work of a collabor¬ 
ate character continued over some years. The forms 
of malignant disease are so varied, the differences fa, . \ 
reaction of the host are so large, and the factors in ■, ■, 
dosage are so numerous, that it may weli be that 
more years will elapse before the main object of the ' 
Medical Research Council in these investigations is 
- achieved. Yet a perusal of this report convinces th* *•' » 
reader that a serious effort is in hand, not only ta '* ' 
give these radiological investigations a quantitative v' t 
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basis, but also to visualise the problem of radium 
therapy in cancer in all its complexity and yet not 
be baffled by it, 

For some years it has been recognised that rodent 
ulcer is a disease very amenable to this form of 
therapy, and this is confirmed in the data before us. 
Of later years, the value of radium in cancer of the 
cervix uteri has been maintained, and there is a 
considerable mass of evidence' in this report which 
substantiates the claim In cancer of the breast, 
the data show an increasing use of radium combined 
with surgical operation, but the full value of tins 
combination depends largely upon the nature of the j 
surgical operation and the extent to winch it is 
possible to insert the radium at places of likely 
extension of the disease. We gather from the report 
that the results obtained by the use of radium in 
malignant disease of the mouth, jaw, or throat, 
continue in most cases to be disappointing This 
appears to be chiefly due to local anatomical and 
surgical difficulties rather than to any specific 
resistance of the tumours themselves. 

Nonmalignant conditions have also been in¬ 
vestigated It is satisfactory to find in the reports 
from three independent centres, a practical uni¬ 


formity in the dose of radium employed in the 
treatment of uterine fibromata and of menorrhagia, 
and an equal measure of success in the results. 

Recognising that progress m therapy is largely 
dependent upon collateral researches, the Judical 
Research Council, through its Radiology Committee, 
has, from the inception of this scheme, supported 
such researches which have so far been of physical 
or biological character. Sir Ernest Rutherford 
reports upon the disintegration of the elements by 
means of alpha rays 

Researches of a biological character are separately 
detailed as having been carried out by Mr Timbrel! 
Fisher in osteo-arthritis, by Dr J C Mottram on 
changes in the intestinal tract resulting from radia¬ 
tion, and b}^ Prof S Russ upon the determination of 
lethal doses of radiation for animal tumours 

The publication as a whole is worth serious study, 
for it is a finger-post along the road of treatment in 
malignant disease While there are no extravagant 
claims made for it, it cannot be doubted that radium 
is a valuable instrument in the treatment of cancer 
and other diseases, and we look with confidence to 
the results which these investigations may provide in 
the near future 


* Chemistry in India, 


/ "PHE success which has attended the inauguration 
* of the Indian Science Congress, and the great 
increase in the amount of new work in chemistry 
which has occurred in the Indian Empire during the 

f ast ten yeais, has led to the establishment of an 
ndian Chemical Society, under the presidency of 
Sir P. C. RAy, with offices at Q2 Upper Circular Road, 
Calcutta , the first number of the Quarterly Journal 
Of the Society has now appeared 

Hitherto, chemical papers emanating from India 
have been published either m the Journals of the 
Chemical Societies of London or America, or in one or 
other of the larger continental publications. The 
disadvantages attaching to this procedure became 
more and more obvious as the volume of new work 
increased, because the older Journals are becoming 
over-burdened, and the need for economy of wSpace 
necessitated frequent correspondence between authors 
and editors, entailing grave loss of time in the cases of 
countries so far distant as India. 

Apart, therefore, from the pleasure with which all 
British chemists will welcome this national effort on 
the part of India, there will be general agreement 
among them that the scheme of decentralisation of 
publications within the British Empire which it 
implies is the only one which can lead to the rapid and 
adequate publication of new knowledge and tend 
ultimately to the real advancement of chemistry. 
Optimists may dream of the time when there will 6e 


one Chemical Society and one Chemical Journal for all 
the Enghsh-speakiug races, but until the transporta¬ 
tion of matter can be accomplished with a velocity 
approaching that of light, distance must always act 
as an obstacle to any such plan, however desirable 
it may be 

The new Journal is a welcome illustration of the 
development which has taken place m Indian 
chemistry during recent years There are thirteen 
papers, and only one of these is published under 
English names The remaining papers are published 
by Indians and come from all parts of the Indian 
Empire Four of them emanate from the College 
of Science, Calcutta, and this is as it should be, 
because, for many years past, this Institution has 
been the backbone of chemical research in India 
The other communications come from Allahabad, 
Baroda, Dacca, Cuttack, Benares, and Madras, and 
constitute a senes of which the organising committee 
and editor have every reason to be proud 

The Journal is well printed, and doubtless the 
structural formulae, which seem, at times, to have 
given the printer some trouble, will improve with 
experience. Older chemists with impaired eyesight 
will probably quarrel with the colour of the cover, 
the printing on which is most difficult to read, but 
these are minor points and do not detract from the 
value of what is essentially a most creditable arid 
important production. J, F. T. 


The Ross,Barrier. 


TN a paper to the Royal Geographical Society on 
* January rq, Mr. C. S. Wright gave* an account of 
the Ross Barrier and the mechanism of ice movement. 
There is now little doubt that the barrier is bounded 
c iaod on all sides except the north, although 
^ CT* between Edward Land and the Maud ranges 

have still to be discovered, The area of this ice sheet 
nkgy be given as approximately 150,000 square miles. 

le proof is forthcoming that the seaward edge of 
j twbttrrier if afloat, although it is probably aground 
. site Of Amundsen's winter quarters east of 
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the Bay of Whales. Observations have proved that 
the slope of the barrier is very slight and this must be 
interpreted as evidence that the barrier is afloat everi 
quite close to its southern edge, 

The barrier movement is compounded of the result 
due to the thrust of glaciers from the plateau on the 
west, south and east, and movement due to the 
flattening and outward extension of a thick mass of ’ 
ice under its own weight. Mr, Wright gave evidence 
in support of the view that these two causes are 
roughly of equal importance. If no movement were 
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contributed by glacier thrust, certainly the general 
level character of the barrier surface would be 
maintained, provided that the barrier rests on a 
warm frictionless plane—the sea. If it rested on 
land, the bottom friction would be high, the tem¬ 
perature low, and the movement slight. On the 
other hand, the fact that there is little or no local 
thickening in the region of the outflow of land glaciers 
to the barrier must indicate an efficient water circula¬ 
tion beneath it In that case, local thickening would 
involve local depression and increased local melting 
from below ; thus the general surface level would be 
maintained It is not possible to suppose that 
floating glacier tongues played no part m the forma¬ 
tion of the barrier Such tongues are common in 
the Antarctic and many of them extend far out to 
sea. 

The barrier had probably a twofold origin Numer¬ 
ous floating ice tongues from the large glaciers at the 
back of the Ross Sea were no doubt cemented together 
by sheets of sea-ice formed in situ in the areas between 
them. The latter process would entail the formation 
of sea-ice and precipitation of snow thereon at a rate 
exceeding that at which it melts below 

These conditions were certainly possible during the 
period of maximum glaciation, even if they do not 
now occur Observations have shown that the rate 
of increase in thickness of sea-ice does not decrease 
largely as the thickness increases. This points to the 
fact that conduction of heat from below is not the 
sole cause of growth At present there are sheltered 
positions in which sea-ice can form and maintain 
itself for more than one year. Mr. Wnght, in dis¬ 
cussing the mechanism of movement of ice, shows 
how uncertain and incomplete are our data for the 
rate of advance of the barrier, its snowfall and 
contributions to its mass from land glaciers. 


University and Educational Intelligence. 

Aberdeen —The University Court has resolved to 
institute a lectureship in clinical chemistry 

Dr. Alexander Bowman has been appointed lecturer 
on the scientific study of fisheries 

Cambridge —The Statutory Commissioners have 
been approached by a number of members of the 
Senate on the question of the retiring age for pro¬ 
fessors, which was fixed in the recommendations of 
the Royal Commission at 65 years The Commis- 
1 sioners favour the proposal that the Board of Electors 
to a professorship may, when a professor reaches the 
age of sixty-five, invite him to hold office up to an 
age not exceeding seventy, if it is believed that the 
interests of the University will best be served thereby. 
The Board of Electors is to be precluded from making 
any fresh election of a professor who is already more 
than 65 years of age, but if a candidate is elected who 
is over sixty, he may be elected to hold office up to 
the age of seventy. 

Mr W. B. R. King, Magdalene College, has been 
reappointed assistant to the Woodwardian professor 
of geology. On the nomination of the Department 
of Scientific and Industrial Research, Sir Joseph 
Broodbank is being appointed to the committee of 
management of the Low Temperature Station for 
Research m Biochemistry and Biophysics. 

The Special Board for Mathematics has reported to 
the Senate, asking the University to take steps to 
enable the Tyson Medal to be struck in bronze, instead 
of in gold as at present, and to be accompanied by a 
prize in money. 

The Board for Engineering Studies has recom¬ 
mended certain changes in the regulations for the 
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Mechanical Sciences Tripos, including the 1 
of certain of the advanced subjects necessary for a, v 
First Gass. Thus electricity and magnetism is re- . 
placed by electric power and electric signalling, and 
theory of structures and strength of materials by 
theory of structures (civil) and theory of structures^; 
(mechanical). Mechanics of machines also figures for ' 
the first time as a separate subject. It is proposed 
also to establish jointly with the University of 
Birmingham a diploma in coal-mining engineering, 
for which the general course of engineering at Cam¬ 
bridge should count as part of the training, this course 
to be followed by four months* practical experience m 
a coal mine and a year's course m mining at the 
University of Birmingham. 

Edinburgh —At the meeting of the University 
Court on Monday, January 19, the resignation of 
Sir Harold J. Stiles, Regius professor of clinical 
surgery ra the University, to take effect on March 20, 
ivas announced, The Principal expressed the great 
regret which was felt by the Court, the high apprecia¬ 
tion of the eminent services winch Sir Harold Stiles 
had rendered to the University, and the sense of the 
deep loss which would be sustained upon his retire¬ 
ment, not by the Court alone but by the University 
as a whole. 

The Library of the Geology Department of the 
University has been indebted for a number of years 
to the late Sir Archibald Geikie for donations of 
valuable geological literature. The last consignment 
has recently been received from his daughters. This 
Library was gradually built up and strengthened by 
the Geikie brothers who m turn filled the chair of 
geology. 

London —A course of eight free public lectures on 
“ The Chemistry of the Internal Secretions ** will bd 
given by Mr. E. C. Dodds, at the Middlesex Hospital 
Medical School, at 5 o'clock, on February 3, 5, 10, 12, 
17, 19, 26, and March 3 ; one of four by Dr. 

J. Duncan Scott, on " The Medullary Centres/' 
at the Physiology Department of St Bartholomew's 
Hospital Medical College, 6 Giltspur Street, E.C., at 
5 o'clock, on February ri, 18, 25, and March 4; and 
one of four by Sir William I. de Courcy Wheeler, 
at St. Bartholomew's Hospital Medical College, at 5 
o'clock, on February 16, 17, 18, and 19, on " Some 
Practical Considerations and Experiences in the 
Conservative Treatment of Fractures of the Pelvis 
and the Lower Extremity." Two courses of free 
public lectures at Birkbeck College are announced, 
namely, four, by Dr. G. G. Coulton, on " Medieval 
Education " (February 2, 9, 16, and 23), and three, 
by Prof. E. N. da C. Andrade, on " The Structure of 
the Atom" (February 5, 12, and 19), The lecture 
hour w each case will be 5.30, and no tickets will be > 
required. 

St Andrews, —The degree of Ph.D. has been con* 
ferred on Mr. G. R Ross for a thesis entitled M Tfaii 
Serological and Immunological Characteristics of* 
Tubercle Bacilli after Extraction with Fat Solvents/^ 
— . v 

Applications are invited for two lectureships .#fc. 
University College, Leicester, viz. in physics and ,ih 
chemistry. The applications must reach the secretary • 
of the college by February 13 at latest. . 

Dr, Walter Makowbr has been appointed oku - 
fessor of science at the Royal Military Academy Ini' 
succession to Prof. J. Young, retired. Dr. d# 
Mouilpied, who was to have filled this post resigned^ 1 
without taking up the appointment. Dr. Wttttafr 
Makpwer, who was lately chief physicist to m$, 
Dunlop Rubber Company, was for many yean lectiui?-' 1 
in physics at the University of Manchester. ^3 
, , • 



jAWtJARY 31, 1925] 


NATURE 


177 


Societies and Academies. 


London 

Royal Society, January %i — H. C. H, Carpenter 
and Miss C. F Elam Experiments on the distortion 
of single-crystal test-pieces of aluminium. Single 
crystal test-pieces of aluminium can be extended up 
to 7 per cent without recrystallising on heating to 
6oo° C They will recrystallise to form either another 
single crystal of a different orientation or several 
crystals, according to the degree of strain When a 
large crystal grows from a number of small ones, it 
has no particular orientation or relation to the 
direction of mechanical strain Unless the metal 
lecrystallises, the distortion of the crystal is not 
removed by heating, and unless the metal recrystalhses, 
the heating does not remove the whole of the hardness 
acquired through mechanical strain Hardening by 
mechanical deformation can take place independently 
of change of orientation The proportional increase 
in hardening is greatest during the early stages of 
extension, but 111 the case of single crystals a stage is 
reached when the increase m hardness is approxi¬ 
mately proportional to the amount of plastic de¬ 
formation —W S Farren and G I Taylor . The 
heat developed during plastic extension of metals 
Hollow bars of certain metals were subjected to 
plastic stretching The work done on a measured 
length in the middle of the specimen was measured, 
and at the same tune the rise in temperature at the 
centre of the bar was recorded The heat generated 
varied from 86*5 per cent of the heat equivalent of 
the work done, m the case of annealed steel* to 95 
per cent m the case of single-crystal specimens of 
aluminium This ratio remained constant for one 
material during the whole range of the extension, 
which m the case of aluminium amounted to more 
than 50 per cent, of the initial length — J V. 
Howard and S. L. Smith * Recent developments m 
tensile testing —R L. Smith-Rose and R. H. Barfield : 
On the determination of the directions of the forces 
in wireless waves at the earth’s surface. The pro¬ 
pagation of wireless waves over the earth’s surface 
implies the reception of two or more distinct waves 
at an appreciable distance from the transmitting 
station One of these is assumed to arrive at the 
earth's surface after reflection or refraction from the 
upper portions of the atmosphere, and an attempt 
is made to detect it by measuring the inclination of 
the wave-front of the arriving wave Such a down- 
coming wave would give nse to a reflected wave 
which, at the earth's surface, will interfere with the 
incident wave in such a way as to tend to eliminate 
the horizontal component of the electric force and 
the vertical component of the magnetic force. The 
conductivity of the earth at wireless frequencies was 
determined experimentally by measuring the M for¬ 
ward tilt 99 of the waves arriving from neighbouring 
transmitters for a number of sites in South England 
A moderately consistent value of about io* (e.s,u.) 
was obtained, and calculations from this value show 
that the directions of the resultant forces at the surface 
will always be sensibly the same as those of a hori¬ 
zontally propagated wave.-i-D’Arcy Thompson : On 
the thirteen semi-regular solids of Archimedes, and 
on their development by the transformation of 
certain plane configurations. The thirteen fsogonal 
non - isohedral soUds attributed to Archimedes 
stand in close relation to the ten regular plane 
: tepoating patterns or 11 nets * # first described by 
4 , .Kepler, which consist of regular and identical seta 
congrnCht polygons. It in the table of indices 
^Jgiving the number of triangles, squares, etc., found 
^ ex junction {or node), the orfar of an index be 


successively reduced, we pass accordingly from the 
plane polygonal assemblage to some one, and then 
to another, and so on, of the indices which characterise 
the several polyhedra This transformation may be 
performed mechanically, by constructing a lunged 
net, removing (1 e replacing by fenestra*) the polygons 
of a certain order, and allowing those which remain 
to slide over and so overlap one another —F G 
Mann and Sir William Pope 1 2 3-Tnammo- 

propane and its complex metallic compounds — 

H L. Chapman, J. E Ramsbottom, and C G Trotman 
The union of hydrogen and oxygen in presence of 
silver and gold The catalytic activity of silver is 
considerably reduced by heating to dull redness m 
oxygen, independently of the pressure of the oxygen 
in which it has been heated, provided that this 
pressure exceeds o 005 mm of mercury As the 
pressure of the oxygen is diminished fuither, the 
activity of the treated metal falls rapidly, reaching 
a maximum when the oxygen pressure is 0-0013 mm 
After silver has been heated to dull redness in 
oxygen at a pressure higher than o 005 mm , it 
would seem to be covered with a tlun him of silver 
oxide, which is a less powerful catalvst than the 
metal itself. Gold furnished similar but less pro¬ 
nounced results In the presence of the film of silver 
which was formed on the surface of the glass during 
the experiments, hydrogen and oxygen will combine 
at the temperature of the laboratoiy—IJ R Evans 
The colours due to thin films on metals Mallock 
has objected to the interferencc-theorv of the colours 
on the grounds that he had failed to alter the colours 
of tempered iron by polishing the metal It has 
now been shown that the colouis can be changed 
when the thickness of the film is uniformly reduced 
by cathodic treatment in dilute hydrochloric acwl 
Raman has proposed that the colours are due to a 
granular structure ; but the colours on molten lead 
can be obtained as easily when the oxide-film is 
molten as when it is solid, and thus the " granular 
theory " fails. The oxide-films have been lifted off 
molten lead, and examined, supported on glass , the 
colours by transmitted light are complementary to 
those by reflected light, as is to be expected on the 
interference view —A. Campbell : On the determina¬ 
tion of resistance m terms of mutual inductance. A 
new method of balancing mutual inductance against 
resistance is described, in whtch one of the conditions 
of balance is independent of frequency and can be 
set once for all, while the second condition gives a 
vei y simple relation between the frequency, two 
resistances and two mutual inductances —S Butter- 
worth : On the alternating-current resistance of 
solenoidal coils. The general theory of eddy-current 
losses in cylindrical conductors is employed to 
establish formulae for computing the alternating- 
current resistance of single-layer solenoidal coils. 
Two formulae are obtained which are shown to be in 
reasonable agreement with observation, except when 
the. frequency is extremely high. The formulae 
should be applicable so long as the current may be 
regarded as having uniform distribution throughout 
the coil.— A J AUmand and V. S Puri 1 The effect 
of superposed alternating current on the polansable 
primary cell zinc—sulphuric acid-—carbon. Part I.: 
low-frequency current. Ten years ago Brown showed t 
that, if an alternating current of either 200 or 12,000 
periods and of suitable intensity were passed through 
the above primary cell, the polarisation of the latter 
was reduced and its current output .increased. The 
experiments were repeated and extended, using 
alternating-current frequencies of 20 to 400 cycles 
per second, the potentials of the two electrodes being 
measured whilst the currents were running The 
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results showed conclusively that, with such fre¬ 
quencies, the carbon electrode is chiefly responsible 
for the decreased polarisation and increased cell 
current The lowei the frequency, the greater the 
effect, At the same time there were certain indica¬ 
tions that, with higher frequencies, an effpet would 
be produced at the zinc electrode, as observed by 
Brown.—R W Lunt The interaction of carbon 
dioxide and hydrogen in the coiona due to alternating 
currents of high frequency Alternating electric 
fields of frequency 1-5 x 10 7 have been used An 
equimolecular mixture interacts, giving a water-gas 
equilibrium, which is also attained by exposing 
mixtures of carbon monoxide and water vapour to 
the discharge In no case has it been possible to 
detect the formation of formic acid or formaldehyde 
T. Royds The apparent tripling of certain lines in 
arc spectra As many spectra as possible were 
searched through the visible region for instances of 
lines becoming complex when the amount of material 
in the arc was increased Only seven cases were 
found, all of winch apparently become triple with a 
sufficient quantity of material The T 1 line 5350 
passes through five successive phases, namely, broad 
simple reversal, triplet, doublet, a second triplet 
form, and a final doublet, as the amount of matenal 
in the arc burns out This line is essentially a 
doublet, and all the different phases can be explained 
as different stages in the self-reversal of the two 
lines of the doublet A similar explanation was 
adopted for the six remaining instances of apparent 
tripling, as all except two were found to assume a 
doublet form as the final phase —E. Newbery : Over¬ 
voltage and transfer resistance 

Physical Society, December 12 —A C. Egerton : 
Numerical values of chemical constants and fre¬ 
quencies of the elements. The experimental evidence 
for the general chemical constant C 0 possessing the 
theoretical value (-1*589) is collected. A linear 
relation between logarithm of mass and character¬ 
istic temperature is indicated — J H Powell : The 
sensibility of circular diaphragms for the reception 
of sounds in water The diaphragms were mounted 
with one face immersed in water and to the other 
was attached a microphomc or electro - magnetic 
detector They were all designed to have a frequency 
of 850- under these conditions The response of 
the diaphragms to sounds of a single definite frequency 
was measured, and resonance curves were obtained 
from which the magnitude of the damping due to 
the detector was determined The corrected values 
for the resonance amplitude and for the persistence 
of vibration were consistent with those determined 
mathematically by Prof H. Lamb for diaphragms 
under ideal conditions The investigation was 
extended successfully to cover complex sounds or 
“ noises " of no definite pitch —A. Campbell . A 
direct-reading frequency meter of long range A 
direct-reading frequency meter for audio frequencies 
is described it is a null instrument, reading by 
single adjustment, the working system embodying 
a new method of balancing mutual inductance* by 
resistance The standard type has five ranges, 
covering from 180 to 4000- per second, with accuracy 
of the order of 1 in 1000, and negligible temperature 
coefficient except at the lowest frequencies 

Linnean Society, January' 8 —E. S. Goodrich : On 
the cranial roofing-bones m the Dipnoi. A general 
fundamental plan of the roofing-bones of the skull can 
be made out, to which conform the primitive Tcleo- 
stomi and Tetrapoda The earliest fossil dipnoan, 
Dipterus, appears to possess the usual paired frontals 
and parietals (still more distinct in Scaumenacia); 
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but Messrs. Watson and Gill identify these as nasals 
and frontals, and believe the parietals to be represented 
by the median posterior occipital plate. The bones 
in early Dipnoi conform to the general plan ; but 
in the course ot specialisation the paired frontals 
and parietals tend to become reduced in size, separated 
m the middle line, and more and more superseded 
by a senes of median elements, of which the median 
occipital is the largest and most constant — C. C. 
Lacaita . (1) A note on Colchicum montanum Linn 
The name Colchicum montanum must be abandoned 
altogether. It has generally been used for the 
Italian C Bertolomu out C montanum of Linn Sp 
PL is a mixture of Merendera Bulbocodium with 
Colchicum alptnuum , while the specimen in herb. 
Linn is really C Bulbocodium from the eastern 
Mediterranean. It was not sent to Linmeus by 
Loefling, for it does not grow in Spain, and the sheet 
is marked on the back " Habitat in Morea *' The 
spring-flowering C Bulbocodium , with broader leaves 
and more nerves in the sepals, is a distinct species 
from C. Bertolonn (2) Some critical species of 
Marrubium The Linnean diagnoses were written 
for Hort Cliff , and only repeated m Sp 1*1 There¬ 
fore H Cliff, specimens and not those of herb Linn 
are decisive, except in the case of M Jnspanicum 
The Adriatic plant usually called M candtdiwniunt 
is not that of Linnaeus, and must lx?ar the name of 
M mcanum Desr. True M candidiswmtm Linn 
is a species from Asia Minor J C Waller On 
types of electric lesponse in plants 

Dublin 

Royal Irish Academy, January 12 -—H Ryan and 
J Lennon * The condensation of aldehydes with 
methylethylketone : 7 - benzyhdene - methylethyl- 

ketone condenses with benzaldehyde to yield iso- 
methyldiphenylcyclopentenone, with amsaldehyde 
to yield i-methyl-4-anisyl-5-phenyl-cyclo-penten(3)- 
one(2) and with piperonal to form i-methyl-4- 
piperonyl - 5 - phenyl - cyclo - penten (3)- one(2) When 
lsomethyldiphenylcyclopentenone is warmed with 
dilute alcoholic hydrochloric acid, it changes into 
methyldiphenylcyclopentenone This compound con¬ 
densed with benzaldehyde to yield benzylidene-inethyl- 
diphenylcyclopentenone, which is identical with the 
tn-condensation product of benzaldehyde and mcthyl- 
ethylketone obtained by Ryan and Devine. Anis- 
aldehyde condensed with methylanisylphenylcyclo- 
pentenone to yield amsyhdene-methylanisylphenyl- 
cyclopentenone, and the isomeric compound obtained 
by Ryan and Devine by the action of amsaldehyde 
on a-benzyhdene-methylethylketone is anisyhdene- 
me thylpheny lanisylcyclopentenone. 

Caicutta 

Asiatic Society of Bengal, January 7 —Johan van 
Manen : A collection of Tibetan proverbs. More 
than 200 sayings have now been gathered —Sunder 
Lai Hora: On the habits of a succineid mollusc 
from the Western Ghats. In August 1924 a new 
species of Succinea waa discovered hibernating on 
the bark of mango trees at I^onavla. Several 
members of the family Sficcmeidae are known to tide 
over periods of draught by estivating, but none have 
so far been recorded in a comatose condition dunng 
the rainy season Other members of this family 
have been found on rocks, but this is the first occasion 
when a succineid mollusc has been found hibernating 
on barks of trees. 

Sydney. 

% 

Linnean Society of New South Wales, November 26. 
—H. M. Hale : Two new Hemiptera from New South 
Wales. Description of a new genus, from Berowra 
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Creek ami Epping, belonging to the Notonectinae, and 
*'4 new species of Saida from Wentworth Falls.— 
W* A. Heswell; Critical notes on the Temnocepha- 
loidea. A descnption is given of the female part of 
the reproductive apparatus m various species of 
Temnooephala from Australia, New Zealand, and 
South America The relations of the vesicles vari¬ 
ously known as receptacula seminis, receptacula vjtclh, 
and ve&iculae lesorbientes are desenbed and their 
functions and homologies discussed,—P. Brough, 7 . 
McLuckie, and A H K Petrie An ecological study 
of the flora of Mt Wilson Pt. I : The vegetation 
of the basalt. The origui and distribution in Eastern 
Australia of the Malayan flonstac elements are dis¬ 
cussed, and an account is Riven of the structure, 

' composition, mter-relationships, and distribution of 
the plant communities occupying the basalt caps at 
Mt Wilson, the floja of which is largely composed of 
Malayan elements A detailed study is made of the 
overlapping of the Malayan flora of the basalt, and 
the endemic flora of the adjacent sandstone 


Washington, D C. 

National Academy of Sciences (Proc , Vol io, No. 
n, November),—H. Fncke and O. Glasser . The 
secondary electrons produced by hard X-rays in light 
elements. The ionisation current was measured in 
ionisation chambers (0*5-9 c c 111 volume) constructed 
entirely of the material under examination, which are 
small in comparison with the path of the photo- 
electrons m the chamber In these circumstances, 
the current can be represented, according to Compton’s 
theory of scattering of X-rays, as the sum of two 
Quantities, one of which is independent of the effective 
atomic number of the scattering substance The 
ratio of these quantities is determined and agrees with 
that calculated, using Compton's theory, from other 
data, for two nearly homogeneous radiations —€ 
Barus : The diffusion of hydrogen into air, measured 
by the interferometer U-gauge Essentially, the 
method is to measure the pressure at the closed top 
end of a vertical tube while hydrogen diffuses from 
the open bottom end. Using various tubes of 
different length and diameter, the diffusion constant 

always considerably higher than the generally 
accepted value.—W. N Birchby : White light inter¬ 
ference fringes with a thick glass plate in one path 
A glass plate is inserted in one of the paths of a 
Michelson interferometer. The fringes arc alternately 
red and green, while the central fringes are indeter¬ 
minate. For the central region the effect is due to 
interference in one narrow range of the spectrum 
superimposed on uniform illumination from the rest 
of the spectrum.—J Kendall and J. F. White : The 
separation of isotopes by the ionic migration method. 
If isotopic ions have significant different mobilities, it 
should be possible to effect separation by electrolysis 
(Nature, June a, 1923, p. 763) Preliminary short 
runs were made in which it was found possible to effect 
separation of iodide and thiocyanate ions (16 per cent, 
mobility difference), barium and calcium ions (8 per 
<sant. difference), barium and strontium ions (5 per 
cent, difference), and Iodide and chloride (about 1 per 
ntent). A 5 cm. sodium chloride section (o-i N) 
between sodium hydroxide and acetate was moved 
aooo-2000 cm. with inconclusive results. The tubes 
1 4 5 ht wide, are not big enough to give segments 
jjfftalble for ordinary analysis.— W. J. Crosier: On 
tho possibility of identifying chemical processes in 
hying matter. Chemical transformations proceed 
according to Arrhenius's equation, that the velocity of 
monomoftbular change is proportional to the ex- 
Sbhentiaji of - E/RT, where R is the gas constant, T 
the absolute temperature, and E is the amount of heat 
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required to convert 1 gm. molecule of the reactant 
from an inactive to a reactive form E is thus 
characteristic of the reactant and, in simple chemical 
processes, of the catalyst The velocities of many 
biological processes are influenced by temperature in 
a manner similar to ordinary chemical reactions, and 
the cntical increments, or temperature characteristics, 
of the former fall into definite groups Physiological 
transformations of a similar type give identical values 
for this constant suggesting the presence of similar 
catalytic agents (not enzymes) This points to the 
possibility of the identification of chemical transforma¬ 
tions in undisturbed living matter —R. L Moore : 
Concerning sets of segments which cover a point set 
in the Vitali sense —A E Kennedy Time constants 
for engineering purposes in simple exponential 
transient phenomena 


Official Publications Received. 

Publication!* of the Astronomical Institute of the University of 
Amsterdam No } Researches on the b tincture uf the UnRerse 1 
The IahuI Btarsystem deduced from the Duiehmusterung Catalogue* By 
A Paimekowk, Tp if -h J224-<5 charts (Amsterdam Btadadrukkori) ) 

Europe a» an Emigrant-exporting Continent and the United States as 
an Immigrant-receiving Nation Hearings before the Committee on 
Immigration and Naturalisation, House of Representatives 8ixt,\- 
eighth Congress, First Session, Murch 8, 1924 Serial 6 A Statement 
of Dr. Hany H l*ughlin. With Appendices piloted by Authorization 
of the Committee, including (I) Text of Imniigiahon A< t of 192*1 and the 
Proclamation of the President in connection therewith, (2) Heixjrt of 
the Rome Conference on Emigiatbm and Immigration, ami (8) Otbej mi 
portant Studies and Official IleportB on Migration Problems down to 
November 19 , 1924. 1’p v + 1231 1487 (Washington Go\mnment 

Printing Office ) 

Department of the Interior fiurcsu of Education Bulletin, 1024, 
No 7 Statistic* or Public High Schools, 1921-1922 Prepared under th« 
Direction ot Frank M Phillips Pp CO 10 cents Bulletin, 1924, No 
11 ' Manual AlU in the Junior High School By William K Roberts 
Pp. Iv f M cents Bulletin, 1924, No 20 Statistics of UmversitiM, 
Colleges and Pi ofesshmal Schools, 1921-1*2 Prepared under the Direction 
of Frank M. Phillips Pp Ifl] 20 cents, (Washington GoMiunwtat 
Printing Office ) 

Department of Commerce * U H Coast and Geodetic Survey Serial No 
278 Barth Movements in California By William llcmm (B]>edal 
Publication No. 106) Pp 22, (Washington Government Printing 
Office ) 6 cents 

Ministry of Agriculture, Egypt Technical and Scientific Service 
Bulletin No. 48 (Botanical Section) The Effects of lleat Treatment of 
Cotton Seed and 1U Germination and on the subsequent Growth and De¬ 
velopment of the Plants By James Templeton Pp <' + 11 plate*. 
(Cairo Government Publication* Office ; '« P T. 

Air Ministry Meteorological Office, London. Boutlipoit Auxiliary 
Observatory (The Fernley Observatory of the Corporation of South pur t). 
Annual Report and Recruit* nf Meteorological Otwm vat ions, for the \eai 
1928. By Joaeph liaxemlell, Pp, 28 (Southport Kemley Observatory, 
London Meteorological Office) 

Harsforakningainatituteta Skrlft. No. 17 WasMeretAudaieglstrtcruDgen 
in Helingafora 1904-1920. Von Henrik ftenquist Pp 76 + 8 platen 15 
Fmk No, 10. Dagliga vattenstAmlwupngirter 1021. Refcmt Tagliohe 
Waaserstandsangaben 1921 Av Henrik HenqniM, Pp- 8u 3 Fink. 
No 20 ’ RegHlbiindna iakUiigHsrr av haveta lemperatur oth nalthalt 
under 4r ldri Referat Rngvlmkaalgu Beobaehtuugcm vou TempotatUr 
und Salzgehalt des Macros fin Jahre iwal, Av Gutmai Gmnquisl Pp, 54. 
it Fink No. 22 Isama vfutern liWuSi lleferat Das Mevrefa im 
Winter 1920-21. A\ Gunnar Granquist Pp. 79 + 11 plates SO Fmh 
No. 24 * Strdui- oeli vfndolnwnotlonci vld fyrskeppen Ir 1922 Heferat: 
Strom- und Windbeolrtichtungen an rimi Lenchtechiffeti mi Jahre 1022. 
Av Gtrnpar Gratiqulat Pp 40, 4 I'wk. So llavaforw}fnl»K*l»ati. 
tutets varkaamhot under 6i 1922 Av Rolf Wining Pp 26. 8 Fuik. 
No, 28: Regelbiindna ink Hag elver av haveta fcamperatur och ealthalt 
under h 1922. Referat Hegelnuuistge Beobaehtungen van I’eniwratur 
und Halzgehalt dee Meeres im Jalue 1922. Av Gunnar Grunqulst rp. 68. 
ft Fmtr No 27 • Talaasologlska varexpediiiniien 1928 Heferat Die 
thalasaologische Tenriinfalirt im Jahre 1928. Av IPsto Jurwa Pp. 2k+ 
1 plate 4 Fmk. No 29 * Dapliga Atittcnstnndsuppgffter 1+22, lUfrrat. 
TAgllcha W T aaserstandraugaber( li>22 Av TDnrlk Ronqulst Pp 44 
7 Fmk, No fll, H*\sforaknlngamstHutet \iirhaanihct under 4r 1928. 
Av Holf Witting, Pp. 2i. 4 FmV. (Helumsfoin ) 

A Short Account, of the Growth of the University of Dfeds Pp 31. 
(Ueeda.) 

Deedi Uhiveralty. General Prospectus Jubilee edition. Pp. 47+ 
6 plate*, (Leeds ) 


Diary of Societies. 

MONDAY, Fruiiuaiiy ± 

G*MHRipon Pl4II.O80l*HIOAL SdOlftTV, *t 4.30. 

Koval IsmiOvtoK pv Gkkat Bhitain (General Meeting), at 5. 

Hoval fioufiOR ov 3 oho eon* or Emoiand, at 6—Prof !A, Cope * Extra¬ 
vasation of Bile. 

Bocimtv o* EwamRRM (at Geological Society), at 5,80-^ A S. Buckle: 
Presidential Address. 
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Institution OF Electrical Engineer* (Western Centre) (at PlyrmmthX 
at 6,—EL Many at * Electric Passenger Lifts, 

Institution or fiLiccrrtmML Engineers (Tees-Hide Sub-Centro) (at 
Cleveland Technical Institute, Middlesbrough), at 7 15 — G Roger* : 
Automatic and Semi-Automatic Mercury Vapour UectiHci Substation* 
Junior l nhtitution of Encinkkrp (iVorth-western Section) (ai 16 St. 
Mary’s Parsonage, Manchester), at 7,15 — G B. Walker The Design 
nud Cnn-dxuction of a Plano Playei 

Aristotelian Sooiety fat University of lyondon Clnb, 21 Gowei Street, 
W C ), at ** —Prof, (1 H Langley \alnes and Temporal Exj»erience 
Boval Boriwrr of arts, at 8.—V K Pullen Radiological Research—a 
History (III )(Cantoi lAVctures) 

Society ok Chemical Industry (London Section) (at Chemical Society), 
at 8 K J Lush , Kinetics of Hydrogenation —C O Coudrup and 
E W Mm i(h Tat Distillation by means of the TIC (Lead Bath) 
Piocf'ss 

iNsnrim of thk Rithrfr Industry (London Section) (at Engineers' 
Club), at S - W G Mai (in Thp Calender In tho Rubber Industry 
Roiai iNHriTdTf i *f Human Ahlihtfcib, at 8 BO. -Piesident's Address 
and Presentation of Prizes 

TUESDAY , February 8 

Royal Institution of Great Britain, at 6 15—Dr II It Hftll 
The t'nnnmcioii and Hi latious of the Prehistoric Greek and Ancient 
Kyjptmn Civilisations (II ) 

ItANcuK^irK Lukhaui and PmiosoiuiicAT ftnmn, at ft So Prof 
W L Bragg CO Model ill imitating tlie Formation of Crystals, (ft) 
Exhibit of Dlilrtctlon Gratings constnu’ted to illustrate the Effect 
of Cnstul* on \ Jlo>is — R W Jnuies 'Ihe Sinn line nf llarlum 
Sulphate - Dr E C H Dickson The Klettner Rotoi Mail 
I Km i ct row “i PMitoiFiM Tki hnoi (miNTS (at Royal Society of Arts), 
at ft .10 —Dr H 1 Waterman and ,1 N J Petqum Decomposition 
of Pru.ittin Wax it 450 C in Presence and In A Intern e of Hjdiogon 
tinder High PrrKsme 

Zooiarhoal Noitkti ui London, at 6 80 - Secretary Report on the 
Additions to the Society h Menagctto dunng the months of November 
and December POD — Q <J Robson Exhibition of a Giant Squid 
(MonofruMi* utroh) recently stranded on tho Yorkahno Coast. — M H 
Mackmlay The Language! of the Emotions* Universal Methods of 
Expression —Dr N M Lucas Ill health iri Captive* Wild Animal* end 
itaCauses 'Prut O iMihimann and Dr dean G Baer Zoological 
Results nf the Third Tanganyika Expedition eondue tad by D» W A 
CnnmngtCHi, KZ8, Ip(i4-U«i5 —Ibipmr on the Oestoda — Don* R 
Crofts The Comparative Morphology ot tho Cretal Gland (Rectal 
GlancD of belaehian hishe* — S Hirst Descriptions of New Acarh 
mainly parasitic on Rodent* 

lNamuTfs op Marini, Engineers, at 6 80 — W R Lewis and G 8 
living Tin Treatment of Boiler Feed Wafer 
iKarrrLrrofr or Electrical KNaiNEicita (\orth Western Centre) (at 
Engineers 1 Club, Marichester), at 7 — A B Malllnson and other* 
Discussion on Justifiable Small Power Plants 
Ifotitotf ok Mi’Tals (Birmingham Section) (id Chamber of Commerce, 
Birmingham), at 7. -DUcmudon on Metal Molting 
Institution ok Ai tomobilk Engineer* (Coventry Section) (at Bioadgnte 
Oaf6, Coventry), at 7 1A 

Sen ikty of Chemical Industry (Birmingham and Midland Section) (at 
Birmingham University), at, 7 15 —Dr. T Slater Price * Tho Action of 
Light on the Photographic Plate —J I Graham Aiul F lAiwrenee 
The Use Of lodme Pontoride in the Estimation of Carbon Monoxide 
Innittutk <ik Mktaih (North East Coast Suction) (at Armstrong College, 
Ncwcastle-on-Tyne), *t * 30 

BBhtqeh Society (at British Institute of Radiology, 82 Welhflck Street, 
W ), nt 8 1ft —Major C K, 8. Phillips * Constant Voltage High Tendon 
Generators — C it. Holbeaeh (n) Home Further Aspects of the Theory 
and Operation of Potter Bucky Diaphragms ; (ft) Demonstration of 
the Now C D X Dental X-Ray Equipment. 

WEDNESDAY, February 4 

Royal Collkoe ok Surgeon*. or England, at 6.- Prof H P W. White 
Hie Pathology of Hydronephrosis 

Geological Society or London, at A AO — Dr, -* Heard The Petrology 
of the District between Navm and Clynnog-fuWT (Carnarvonshire). 
Institution or Electrical Engineer* (Wireless Section), at 6.—L. B, 
Tnrner and F. V Best: The Optimum Damping in the Auditive 
Reception of Wireless Telegraph Signals, 

Royal Miokoboofioal Society (Biological Section), at 7 80. 
gOtrrsTY of Public Analysts and other Analytical Chemist* (Annual 
General Meeting) (at Chemical Society), at 8.— Presidential Addrena.— 
(Ordinary Meeting) —Dr D. Hooper: Cinchonine as a Taonta Fr*- 
cip«bant with Special Refercnre to the Analysis of Cutch and Gambler. 
—0 Ainsworth Mitchell The Rscmmtnation of Charred Document* — 
H H Ambler The Absorption of Carbou Monoxide In Gas Analysis. 
Royal Society ok Arts, at A—Sir Ernest Rutherford * The Stability of 
Atoms (Trueman Wood T J ecture). , 

KwTOMOLnrur al Sou ikty of Lonivon, at 8. ^ 

Royal Society or Medicine (Surgery. Medicine, Anaesthetic*, Pathd- 
logy, Obstetrics and Gyntecology Sections), at 8 —Sir Charles Gordon* 
Watson, K O Lindsay, and others , Sperlal Discussion on The Preven¬ 
tion and Treatment of Poat-Operative Pulmonary Affrrwons. 

THURSDA F, February «. 

Royal Sonierv, at 4 80 — H M Carleton. Growth, Phagocytoala and 
other Phenomena in Tissue Culture* of Fwtal and Adult Lung,— 
F. W, Fox and J A Gardner * The Origin and Destiny of Cholesterol 
in ttie Animal Organism, Part XIV, The Cholesterol Metabolism in 
Normal Breast-fed infanta — H H. Thomas * The Caytemlotos, A new 
Group of Aaglospermous Plant*, from the Jurassic, Rooks of York¬ 
shire —Dr Winifred Bronchlcy and H. G ITiomton: Tire Relation 
between tlm Derolopment, Structure, and Functioning of the Nodules 
on Vicin Fnba as Influenced by the Presence or Absence of Boron in 
the Nutrient Medinm .—To bt rtad in title only.*— A B, Rau, P, W, R. 
Brambell, and Prof, J. B. Gatenby . Observations on the Uolfl Bodies 
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in the Diving Cel).—V. Nath: Pell inclusions in the Oogenesis of 
Bcorplons — L J. Harris s The Combination of Proteins, Amino-Acidly 
etc. with Acids and Alkalis and their Combining Weights, as deter** 
mined by Physico-Chemical MeaeuronifUts, 

Linnkan Society of Iionjww, at A—Dr, G, P. Bidder' Growth and 
Death . a Discussion — Dr. J. Durtt-Davy The Geographical Dislribn- 
Won of the Arborescent Vegetation of Subtropical South Africa 
Royal Institution or Great Britain, at a. 1ft,— Sir William Bragg * The 
Properties and Structure of quarts (II ) 

Royal Aeronautical Society, at ft. 80. —Air Commodore C R. Samson : 

The Operation of Flying Bouts in the Mediterranean. 

Child-Study Society (at Royal Sanitary Institute), at 6 —Mrs* V* 
Plincke The Waldorf School, Stuttgart. 

Institution of Electrical Bnqinxcrs, at 0 -Ur J. H J«ans Eleotrioal 
Forces and Quanta (Kelvin Lao Uru). 

Society of Ohbm 1 DAi Industry (Bristol Section) (st Bristol University), 
at 7 30 —P (W Guefcmbook ' Tin. 

Chemical Society, at 8 

So* ikty of Dyehsand CoLODRifiT* (West Riding He< tiun) — Prof H E. 
Armstrong Coloui Pioblems. 

Institution or Mm iiawical Enoimeera (Glasgow Meeting),—J. Ulggam . 

Methods of Determining the Properties of Steam 
Institution of Mechanical Enhinruru (Birmingham Mooting). 

FRIDAY, Kbbri Anv 6 

Uo\ai Mohety ok A»ib (Indian Section), at 4.80-J, T Marten The 
Indian (tousus 

Royal Dublin Society, at 4 30 

Royal College or Surgeon* of England, at 5. -Prof A H Todd . 
Syphilitic Arthritis 

IwirriTUTioN ok Mechanical Engi-Herrs, at d.—J B Dahlerus Anti 
Friction Bearing Application* for Heavy Duty 
Society ok Chemical Industry (Manelustei Section) (at Ml Si. Mary's 
Paraonagp, Mancheater), ut 7 —Dr. T OalDn The Detection and 
Determination of Alphu-Naphthcd In Beta-Naphthol —W J S, 
Naimton Some Organic Rubbei Vulcanising Accelerators 
Inshtution o y Mn uakk ai Emhnekun (Informal Meeting), at 7 
Junior Institution of Bnoinfkrh, at 7,30 —K G Herbert The 
Measurement of llardne** ami Allied Properties of Metals 
North Eabt Coast Institution ok Engineers and Shikruilders 
(M iddlesbrough GraduateBection)(at Clevsland Scientltic and Technical 
Institution, Middlesbrough), at 7.80—H Smith. Construction si Woik 
PhiixjlOoical Society (at University College), at 8 —N W Thmnna , 
The Sudan 1c Languages 

Royal Institution of Great Britain, at ii —Prof R W. Chamber* 
The Earliest Hnooided King* of the English. 

SATURDAY, FrimnARY 7 

Giubfht White Fkllowship (at 8 Queen Square, W C \ at 8.—Dr.' J, R. 
L«t*Kon Thu Evolution of Man. 

Royal Iyhtitutjon of Great Britain, at8 —Dr, B H. Fellowe* : Tlw 
Elizabethan Ayre. 


PUBLIC LICTURKI* 


SATURDAY, January 81. 

Horniman Mubbum (Forest Hill), at 8 80—Mis* M A Murray. The 
Empire of Egypt- 

MONDAY, February 2 

Ijondon Sliiool ok Economic* and Political Boience, at ft.—Dr E, B.-' 
Behrens International Labour Orgauiaaticm. 

BtrucBFCK Co li Ef*K, at 6 SO —Dr, G. G Coulton ' Medieval Education(I.). 
The Monastic School. 

TUESDAY, February 8. 

Midllehkx UoariiAL Medioal School, at ft - E C. Dodds: Ohomistry 
of the Internal Secretion*. (Succeeding Lecture* on February 6, 10, 
12, 17, 18, 2fl, and March a.) 

Univkhuity Cou.eoe, at 5.80—W. J. Perry ■ The Beginning* of Civilisa¬ 
tion.—W. H. Baynes. Borne Aspects of Bysantine Civilisation (L). 
Constantfnopto (fcmceeedfng Imcturea on February 10, IT, 24.) 

King's College, at 6.80.—Misa Hilda D. Oakeley. The Religion* Ideas 
of Plato. 

Greks am College, at A, Btaks: Oar Plar* in ^the DQtvews. 

(SucoewHiig Deeturea on February 4, 0, fl ) 

University ov Lkkds, at fi.—Dr. W. U. Pearsall: Woodland* and Moor¬ 
lands In Vorkshire. 


WEDNESDAY, February 4 

London School or Eoosoiucr and Political Bciknc e, at fi.—1L Pv , 
Shapland : The Principles of Design a* applied to Furniture, 

King's Collboi, at 6,80.—Prof. A. Mawer : The Vikiiuf Age, a,i>. 800-1000, , 

University College, at 6.80.—R, E. Flower: IKe Use of Libraries (114 f " 
Collections and Manuacripta, 

THURSDAY, February 5. X, 

Ur hk beck College, at 6,80.—Prof. E. N, da 0, Andrade. Tlie Strootwe eff ; 
the Atom (L>. (Saeeeeding Lectures on February 12, 10.) * f • 

Krito's College, at fi.aft.—lA.-Coromdr. A. 8 E. Button . The CivilisaUoD : . , 
of China t General View. , % 

FRIDAY, February 6, 

UifivBftsiTY of Leeds and Leeds Philosophical and Literary BociWr , 
(at Philosophical Hall, Leeds), at 8.—Prof. J. Garstoog : The AtohaKK 
logy of PaJeefcfae. v m 

SATURDAY, February 1. ;( ^ 

Horninan Museum (Fowet Hill), at 8.80.—B. P. G, Denman: TheDe- , 
vslopment of Modem Radio Cammimlcatloa. . , 
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The Future of the British Patent Office. 

HE British patent system is a matter which 
concerns all workers m applied s< lence, for 
it represents an attempt—faulty and incomplete, but 
still an attempt—to sec ure for such workers the credit 
for their achievements, together with a share of the 
material advantages arising from these Hence any 
event which seriously aflccts the future of the patent 
system is one to which the scientific world should 
give careful consideration, and such an event is just 
beginning to appear on the horizon Lest it should 
take shape before its implications have been seriously 
canvassed, it may be well to direct attention to some 
of its aspects There is a rule which requires Govern¬ 
ment servants to submit to superannuation at an age 
when many men are still capable ot their best work, 
and since the rule appears to be inexorably applied, 
the retirement of the present Comptroller of the Patent 
OfFu c and the appointment of his sure essor must be 
regarded as inevitable in the not very distant future. 
It is perhaps a little early to discuss this question, but 
not too early , for when the first official intimation of 
such a change is given, the selection of the successor 
may Tie actually, if not formally, a fait accompli 

That a sc lentific office should have a scientific man 
at its head is a principle winch seems obvious but 
needs to be constantly reasserted, because the adminis¬ 
trative officials who influence such appointments are 
not always sympathetic towards the claims of science. 
In fact, a lack of sympathy in that direction is some¬ 
times manifested to a degree which exposes it to 
strong criticism, as m the proceedings of committees 
A, B, and C of the National Whitley Council, and in 
the general tendency to regard the man of science 
as a mere adviser who is himself incapable of adminis¬ 
trative work Siuh an attitude is the more un¬ 
justifiable from Die fact that a scientific training is 
necessarily always additional to some degree of educa¬ 
tion in the humanities, whereas a literary scholar 
may be quite ignorant of science; so that the former 
type of upbringing is the more likely to produce the 
breadth of outlook which is necessary m handling 
men and affairs 

Taking the British Patent Office as an example, 
let us examine the qualifications which are necessary 
in the man who is to direct its labours The duties 
of the Comptroller fall under three heads as follows : 

(1) He is the senior Hearing Officer for disputes 
as to patents, trade marks, and designs. He has to 
adjudicate in “ oppositions ” brought by interested 
parties against the grant of particular patents, as well 
as in cases where examiner and applicant fail to agree 
in regard to the official requirements put forward by 
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the former. Thus the Comptroller is a court of first 
instance for certain classes of patent litigation; and 
although he delegates this duty in a proportion of 
cases to subordinate Hearing Officers drawn from the 
examining staff, in the remaining cases he acts person¬ 
ally. For the adequate discharge of this function, 
the importance of which is obvious, the Comptroller 
should have legal knowledge, experience of patent 
practice, and such a wide training in scientific matters 
as to be able readily to appreciate, in the structure 
and functioning of electrical, mechanical, and chemical 
systems, those details and subtleties around which 
patent litigation so frequently turns. Should he lack 
the latter qualification, the new Comptroller would in 
many instances be thrown on the mercy of his advisers 
from the examining staff, and so would relinquish 
both his dignity and, in the case of disagreement 
between examiner and applicant, his judicial neutrality. 

(2) He will command the staff of the Patent Office, 
in addition to those of the Trade Marks and Designs 
Branches The essential work of the Patent Office 
is carried on by the examining staff, comprising (accord¬ 
ing to the last Annual Report) more than 250 men 
having the necessary scientific qualifications, while 
the routine incidental to their labours necessitates a 
supplementary staff comprising roughly an equal number 
of clerical workers. It would be unreasonable to sub¬ 
ordinate the examining staff, in the years that lie 
ahead, to the control of a man who is not qualified, 
by a scientific training similar to theirs, to understand 
the outlook and the mentality with which such train¬ 
ing is associated. It must lie remembered that funda¬ 
mental changes in the relative importance of the 
scientific and clerical sections of the staff have followed 
the changes introduced into the patent system by the 
Act of 1907. 

(3) The new Comptroller will be called upon to 
advise the government of the day with regard to the 
improvement and extension of the patent system, 
which has certain unsatisfactory features, the chief 
being its incompleteness It is incomplete because 
the official search is arbitrarily limited to British 
specifications, because it is imperfectly co-ordinated 
with other patent systems throughout the British 
Empire, and because adequate use is not made, for 
the benefit of national and industrial technology, of 
the special knowledge acquired by the examining staff 
(though the latter criticism does not apply to the 
War period, when many of the staff were drafted to 
the Ministry of Munitions). In the reconstruction of 
the Patent Acts the new Comptroller will play a 
pivotal part, and it is desirable, therefore, that he 
should have first-hand knowledge of the way in which 
the piesent system has worked in practice. Equally 
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must he be a man of broad views and open mind, 
gifted with that sense of proportion and that flair for 
actualities which characterise the thinking of the 
quantitative and experimental sciences. 

Where, it may be asked, is it possible to find & 
candidate possessing the necessary legal knowledge, 
scientific training, experience of patent practice, and 
largeness of outlook ? Three classes of men immedi¬ 
ately suggest themselves : (1) The patent bar, (2) the 
patent agents, and (3) the examining staff of the 
Patent Office itself. There are difficulties to be 
encountered m each case. As regards the third group, 
it is not the general practice of the Treasury to put 
at the head of a department a man promoted from 
within it, and we do not know in what circumstance* 
exceptions to this rule are considered feasible. If 
the Comptrollership should be filled from within the 
Board of Trade, technical and not purely administra¬ 
tive attainments should decide the appointment. As 
regards the other two classes, the difficulty is that 
successful patent barristers and successful patent agents 
are able to make incomes many times greater than the 
salary attached to the Comptrollership The dignity 
of the office might perhaps combine with the oppor¬ 
tunity of public service which it offers to attract a 
man of the necessary calibre, but there is a fairer and 
wiser way to meet the difficulty in question. That 
way is, to raise the salary of the post to a level com¬ 
mensurate with the importance of the latter 

The public interest would suffer if the new Comp¬ 
troller were to be a man whose lack of the requisite 
qualifications was only compensated by the posses¬ 
sion of influential friends. Particularly would it be 
undesirable to fill such a post by promotion from the 
“ administrative ” or clerical grades of the Civil 
Service. There is a right place in the scheme of 
things for the bureaucratic mentality, but that place 
is not at the head of the Patent Office. While it is 
true that the business of the State could not be carried 
on without the meticulous observance of precedent, 
the mastery of complicated routine, the punctilio 
of official etiquette which are the special merits of 
the clerical civil servant, it is equally true that such, 
gifts are not adequate to enlist the confidence of 
subordinates and of the public on behalf of the chief 
of a technical office already over-ripe for innovation 
and development. 

Whatever decision may be taken when the tune 
comes, it is earnestly to be hoped that no candidate ^ 
will even be considered who does not combine with 
experience of patent practice a thorough training* 
in physical science. It should be an absolute})!' 
inviolable principle that an essentially scientific staff* 
should have a man of science at its head, v 
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The Imperial College of Tropical 
Agriculture. 

T a luncheon at the Mansion House on January 29, 
given by the Lord Mayor of London and the 
governing body of the Imperial College of Tropical 
Agriculture, which is now getting into the swing of its 
work in Trinidad, Lord Milner's recent appeal for more 
funds for the endowment of the College was supported 
by a number of speeches which are of good augury for 
the future of scientific work in the British tropical 
colonies. 

The Secretary of State for the Colonies (Mr, Amery), 
in proposing the toast of the College, said that it is 
an enterprise that holds out great hope in regard to the 
development of that great imperial asset, the tropical 
colonies. It is in this light that one should regard it— 
not as a local affair in Trinidad, but as an Imperial 
institution, the work of which will have a most im¬ 
portant bearing upon the progress of our great tropical 
Empire This has been much neglected in the past, 
though it has contributed so much to the wealth of the 
mother country—through sugar in the West Indies, 
coffee, coconuts, and tea in India and Ceylon, rubber in 
Malaya and Ceylon, jute, rice, and many other com¬ 
modities in India. 

From the wetter parts of our tropical possessions we 
obtain most of our supplies of cacao, cinchona bark for 
quinine, coconuts and their oil (for soap), copra, coir 
fibre, coffee, guttapercha, jute (for gunny bags), palm 
oil (for soap and lubricants), palm fibre (for brushes), 
rice, rubber, sago, spices, sugar, tea, tapioca, and many 
fruits, including the banana, and from the drier parts 
we obtain much tobacco and other products. Tropical 
Africa now bids fair to go far towards supplying Great 
Britain with cotton. 

Such being the case, one might expect to find much 
money spent upon the development of the tropical 
colonies and everything connected with them (especi¬ 
ally matters concerned with agriculture and its teaching). 
In actual fact, their development has largely been 
effected out of their own revenues, which are in general 
modest, as they depend mainly upon agriculture. An 
important departure from this method has recently 
been made, and the home Government has advanced a 
large loan to some of the tropical African colonies, with 
the express object of enabling a rapid development of 
their systems of transport. 

With the great competitive extension of planting 
and of agriculture generally that is now going on in the 
tropics, the lack of appreciation of the importance of 
1 an institution as the Imperial College must be 
dbe to waait of thought. Surely this only needs to be 
* pointed out for some of out wealthy firms and indi- 
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viduals, who have won prosperity from the great in¬ 
dustries of rubber, tea, coffee, cotton, coconuts, and 
other products of the tropics, to come forward with 
important contributions towards the 100,000/ for which 
Lord Milner has appealed—an endowment to enable 
the College to make proper use of its great opportunities. 

Let it be always remembered that the College is 
the Imperial College of Tropical Agriculture, and that 
it is to train men not for Trinidad alone, but for all the 
widely flung tropical dependencies of the British Empire v 
It has already received some munificent endowments, 
but is in need of many more Its land and its largest 
cash endowment it owes to the Government of Trinidad. 
It has received machinery to the value of 20,000/ from the 
British Sugar Machinery Manufacturers, and has erected 
a model sugar factory Messrs. Davidson and Todd, 
of Port of Spain, have presented the furniture, made 
of local woods, for the main hall of the College Equip¬ 
ments for rubber, tea, cotton, and others are equally to 
be desired, and expert staffs are needed to manage 
them 

That important organisations arc placing faith in the 
future value of the College is seen from the fact that 
the Empire Cotton Growing Corporation, with an ex¬ 
ecutive council composed mainly of Lancashire business 
men, is sending many of its students to be trained 
there. These men will have in their hands the chief 
part in the development of this great industry within 
the British Empire. 

One of the greatest desiderata in the proper opening 
up of our tropical possessions is a due care for health, 
and in this connexion it was of great interest to learn 
from the speech of Sir Arthur Shipley (chairman of the 
governors) that “ the Trustees of the International 
Health Board (who control the Rockefeller endow¬ 
ments), after careful inquiry into the efficiency and 
standing of the College, have offered 1000/. a year for 
five years to establish a professorship of tropical sanita¬ 
tion and hygiene ”, and if this proves a success, Sir 
Arthur has no doubt that they will continue their 
benefaction. This still further emphasises the need of 
the institution for further endowment and equipment. 

With the opening of the Imperial College, the older 
methods of rule of thumb will tend to disappear in the 
light of modem scientific study, as they have all but dis¬ 
appeared in medicine or surgery. The chance for the 
young men of to-day, as against their predecessors of 
thirty years ago, is brighter to an almost incredible 
degree, provided that men of as good and as capable 
a type are ready to take advantage of it. Let us wish 
all prosperity to the Imperial College of Tropical Agri¬ 
culture under the capable guidance of lir. Hugh Martin 
Leake, its new principal, who has lately succeeded to 
the great pioneer of its fortunes, Sir Francis Watts. 
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Reminiscences of Great Naturalists. 

Impressions of Great Naturalists • Reminiscences of 
Darwin, Huxley , Balfour , fopc, others. By 
Prof. Henry Fairfield Osliorn. Pp. xxvm + ai6+ 12 
plates. (New York and London : Charles Scribner’s 
Sons, 1024.) T 25 . 6 d net. 

P ROF. HENRY ^AIRFIELD OSBORN, president 
of the American Museum of Natural History, 
distinguished especially for his palaeontological re¬ 
searches, was one of Huxley’s students and he also 
worked under brancis Balfour lie met Darwin and 
corresponded with Wallace, he was friendly with 
the combative Cope and very intimate with Roosevelt 
So he has given us his impressions of these and others, 
selecting a dozen out of the fifty-seven 1 apprcc mtions ” 
which he has written m the course of his busy life 
lie has indulged his liking lor trying to sum people 
up ; and he has 1 ultivated the gift, he tells us, by 
studies in heredity and racial characteristics and our 
ancestors of the Old Stone Age For with Ins studies 
there has grown the comiction that our intellectual, 
moral, and spiritual reactions are extremely ancient, 
and that they have been built up not in hundreds 
but in thousands—perhaps hundreds of thousands— 
of years” This pala-ontographual line of thought is 
very suggestive, thus we think of Pasteur as the 
supreme avatar of the tanners, and of Roosevelt as 
the glorification of the hunters; hut we do not find 
that Prof. Osborn has allowed it much expression 
in his book, unless in “ the racial soul of John 
Burroughs.” 

Wc suspect that the greater part of the success of 
Prof Osborn’s pictures is due not to any theoretical 
background, but simply to the fact that lie is a large- 
hearted, open-minded, big-brained naturalist himself, 
a generous rather than critical painter, who instinct¬ 
ively looks for what is best in lus sitters. If we ever 
rise to having our portrait painted, we shall hope to 
have it done by Prof Osborn. But they allow you 
little say m such matters Here, however, is a truly 
delightful book of impressions, marked by insight, 
balanced judgment, and humour. 

Wallace’s portrait must always be difficult, he was 
so unequal * with a passion for truth-seeking, yet led 
astray by will-o’-the-wisps ; an observer of the highest 
rank, yet wasting time in trying to prove to fools 
that the earth is not flat , a serious ponderer over the 
mysteries of life, yet often far from clear-cut in his 
thinking —say, over sex-selerticin or the possible origin 
of man’s musical talents. One of the noblest men 
we ever met, one of the foundation-layers of modem 
biology, yet least wise, we think, when he differed 
most from Darwin. But the immediate point is that 
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Prof. Osborn gives us a beautiful picture of this great 
servant of the truth. 

Osborn was dissecting a lobster in Huxley’s labora¬ 
tory when Darwin came along and gave him a friendly 
greeting. “ He stands much taller than Huxley, has 
a very ruddy face, with benevolent blue eyes and 
overhanging eyebrows. . . . My general impression of 
his face is very pleasant.” He had the eyes of “ a 
man who could survey all nature.” Perhaps this 
last sentence gets to the heart of the matter. Darwin’s 
greatest gift was his capacity for unified vision, for 
seeing things whole He could take in such a com¬ 
prehensive landscape that the fallacy of partial views 
was escaped Doggedly, as he says, he gathered his 
facts until their multitude would liave overwhelmed 
most men , gathered them and gazed at them and 
tested them, until the ever-lurking generalisation took 
the form that fitted and made them one. Whoever 
has come near Darwin m the all-round comprehensive¬ 
ness of his picture of the struggle for existence, the 
inter-relations of organisms, or the processes of selec¬ 
tion ? The reason why he remains, on the whole, so 
sound is given by Osborn . “ His eyes were the eyes 
of a man who could survey all nature.” He speaks 
also of their “ translucent truthfulness,” and in his 
paheontographical vein he refers to the fact that 
Darwin came of “ a long line of compellingly truthful 
ancestors ” As wc expected, Osborn gives a robust 
answer to the question * How stands it with Darwin¬ 
ism to-day ? He indicates the developments of 
Darwinism that are in progress, including, of course, 
some corrections, but his general view is that Darwin¬ 
ism is going on and going strong We do not, however, 
agree that Darwin’s supreme service was that “ he 
won for man absolute freedom in the study of the 
laws of nature,” for that halo belongs to no single 
emancipator. 

Prof Osborn is at lus best in painting Huxley. 
He brings out his lucidity, his fighting qualities, his 
loyalty as “ Darwin's bull-dog,” his powers of brilliant 
generalisation, his capacity for taking pains, his passion 
for veracity. Huxley’s discernment of affinities has 
left many a deep mark on zoology. Here were steps 
of generalising insight of the highest order, and yet 
“ be never contributed a single original or novel idea M 
to the Darwinian theory. Prof. Osborn regards this 
as an expression of Huxley’s scientific caution— he 
could not make up his mind to an aetiology (to qse L 
his own word); but perhaps it simply meant that 
his originality and synthetic power found in morpho¬ 
logy and taxonomy all the expression that his busy 
life would allow. 

Francis Maitland Balfour was the most brilliant 
and lovable of men,” 11 by far the most balanced mitt4 
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nV amohgdlthe English biologists w ; he set comparative 
; f embryology on its feet. But the picture that is given 
pf hiiti is nut more than an elusive sketch, There is 
more body in the contrasted pictures of Joseph Leidy 
and Edward Drinker Cope, * * the very last representa¬ 
tives in America of the older school of naturalists 
ind anatomists, who covered a very broad field,” 
Leidy was essentially a man of peace, Cope a militant 
palaeontologist. Leidy was an exact observer — a 
Cuvierian; Cope revelled in speculation, with the 
strands of Lamarck in his intellectual fabric. Leidy 
was an evolutionist sub r'osa ; Cope radiated evolution 
from his eyes. 

It is very interesting to see how impartially enthusi¬ 
astic Osborn is in portraying the divergent excellencies 
of his old friends. His book contains some good 
stories, and here is one about Cope, A difference of 
opinion with his friend Persifor Frazer at the American 
Philosophical Society * 1 led to such a violent contro¬ 
versy that the two scientists retired to the hallway 
and came to blows ! On the following morning I 
happened to meet Cope and could not help remarking 
on a blackened eye. ' Osborn/ he said, 4 don’t look 
at my eye. If you think my eye is black, you ought 
to see Frazer this morning! ’ ” We begin to under¬ 
stand better why Osborn insists that we must go 
back to the Old Stone Age if we are to understand 
one another. We are glad to be assured, however, 
that such differences of opinion did not sever the 
lifelong friendship. 

We wish we had left room to speak of the other 
portraits; of Roosevelt, with his suggestion of tremend¬ 
ous grip—we remember his hand-shake still—and his 
accurate knowledge of birds and mammals ; of James 
‘Bryce, keen botanist and geologist, as well as mountain- 
climber and historian, who died young at eighty-threc ; 
ol Howard Crosby Butler, the archaeological explorer; 
of John Burroughs and of John Muir (we are ashamed 
to confess that we never heard of him before), and of 
Louis Pasteur, who ie showed the way to the physical 
redemption of man, as Newton had opened to us the 
heavens and Darwin the new earth” He should 
/ gfcprid as <4 a symbol of the profound and intimate 
; wSation which must develop between the study of 
/nature and the religious life of man.” Prof. Osborn’s 
portraits are accompanied by very interesting photo- 
* IP&phe* and the two series throw light on pne another. 
-5®i; ^ one of the most interesting books we have read 
time, provoking reflection, as well as pride 
j:^pd humility/ Our only serious criticism is the author’s 
to be too generous. After aU, was there 
amongst them—we mean a maker of 
that makes all things new ? No 
a New World, but j 


there were explorers before him as well as before 
Columbus, and the doctrine of evolution was not 
created at Down. They were giants these men here . 
portrayed, but, seriously, when we think of it, would 
we compare any of them intellectually to Newton or 
Faraday, to Gerk Maxwell or Kelvin ? We doubt if 
biological science has in the past enthralled any minds 
of the first order of magnitude, except men like Aristotle, 
Descartes, and Goethe, who could do everything well. 

So while Osborn asks if we could nurture a mind like ^ 
Darwin’s to-day, and is inclined to answer in a sad 
negative, our impression is that we may not unreason¬ 
ably hope to nurture something even better 

J. Akthuk Thomson. 


Modern Views on Cytology. 

General Cytology : a Textbook of Cellular Structure and 
Function for Students of Biology and Medicine . By 
Robert Chambers, Edwin G. Conklin, Edmund V. 
Cowdry, Merle H. Jacobs, Ernest E. Just, Margaret 

R, Lewis, Warren H. Lewis, Frank R. Lillie, Ralph 

S. Lillie, Clarence E. McClung, Albert P. Mathews, 

Thomas II. Morgan, Edmund B Wilson. Edited 
by Edmund V. Cowdry. Pp. vii + 754. (Chicago: 
University of Chicago Press; London: Cambridge 
University Press, 1924.) 7.50 dollars. k ! 

^T ^HIS volume—the largest and most comprehensive 
1 ever published on the subject of cytology— 
will stand for many years to come as the most authori¬ 
tative exposition of a branch of zoology which has 
grown considerably in recent years It has been 
written by the foremost cytologists in the United States 
of America, altogether thirteen workers, eminent in 
their special branch, having collaborated. The task of 
editorship was discharged by E. V. Cowdry. 

Such a work could not have been written by one man, 
and it is obvious that no one reviewer can do justice to 
such a monument of learning. The present reviewer 
is keenly aware of this, and would have wished, had it 
been possible, to have had a sectional review, assisted 
by English cytologists such as Ward Cutler, Agar, Gray, 
Ruggles Gates, and Ileslop Harrison. 

Prof. A. P. Mathews in his section discusses (( Chem¬ 
istry and Psychism,” and comes to the conclusion that 
the creation of life is the creation of the “ anakineto- 
meric form/' Ls. energy-rich type of substance. Prof, 
Mathews writes: 

u It is in fact the luminiferous ether which has made 
things alive, for ether is the great storehouse of energy; 
it is itself nothing else than space and time; energy and 
time,, Energy is but ether divided by time. Quantity 
of energy is quantity of ether per second. So all goes 
bade to the ether j infinity and eternity. From it is 
derived our energy and life/* 
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It is impossible fora working cytologist adequately to 
comment on such passages. They may mean something 
to the metaphysician, but one cannot help feeling that 
Prof. Mathews* views on the relationship between cell 
lipins and cell proteins, or on the biochemistry of 
development, would have been more useful. 

The biochemist writing on the subject of the chromo¬ 
some theory is always interesting. Prof. Mathews 
plainly, if cautiously, states that it would be difficult 
for the biochemist to accept the factorial hypothesis 
on the evidence of chemical analyses of the chromatimc 
heads of spermatozoa and other nuclei. He points out 
that it is very improbable that were the chromosomes 
constituted of widely different genes, they would show 
so simple and definite a composition. 

This is precisely where modern biochemistry fails: 
it has not kept up with either genetics or descriptive 
cytology, and probably never will until microchemical 
methods are more extensively developed The state¬ 
ment made by Prof. Mathews that the spermatid 
nucleolus disappears during spermateleosis is without 
doubt incorrect. What ^appens is that the nucleolar 
and chromatmic substances come to stain with equal 
intensity. 

M. H. Jacobs contributes a section on the permeability 
of the cell to diffusing substances : he deals especially 
with the modem work on intravital staining, and the 
penetrating powers of various salts and organic com¬ 
pounds. This article should be of the greatest value to 
cytologists working with infra vitam methods, and the 
part dealing with the subject of dyes, if short, is par¬ 
ticularly pertinent: this chapter, as also many others 
in this book, shows clearly how indeterminate has been a 
great deal of recent experimental work. The modern 
zoological experimenter seems able to produce pub¬ 
lished papers more quickly than any other of his 
fellow zoologists ; such work, carried on without a 
proper knowledge of the chemical and physical factors 
involved, is worse than useless. Jacobs* article shows 
that there is still a great field for examination in cell 
permeability, but the searcher must be properly 
equipped. Jacobs refers often to the “ Donnan 
equilibrium.** 

It would be difficult to set proper boundaries to the 
subject of the reactivity of the cell. Naturally Ralph 
S. Lillie’s section on this subject is somewhat diffuse and 
deals with much of his well-known work on the trans¬ 
mission of impulses by protoplasm, and especially with 
the transmission of nerve impulses. As has been 
remarked with regard to Jacobs* section, this part by 
Lillie will certainly be of value to cytologists interested 
in intravital work, and to protozoologists. The basic 
woik on the irritability of plants, such as that of U. 
Ricca, R. Snow, and H. H. Dixon, is not mentioned. 
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The editor of the volume, E. V. Cowdry, has written 
a section on the mitochondria, Golgi apparatus, and 
chromidial substance. The article is well balanced if 
a little histological: the contributions of the English 
workers on the cytoplasmic inclusions in gametogenesis 
are adequately mentioned, though the whole question of 
gametogenesis itself is untouched. This can be forgiven* 
in view of the splendid treatment of the pathological 
side of this important branch of cytology. So much 
of our meagre knowledge of the function of the cyto¬ 
plasmic inclusions has been ascertained by studies on 
gametogenesis, that it seems a pity that Dr. Cowdry 
did not include a full treatment of the subject. Some 
of the controversies regarding the inclusions in gameto¬ 
genesis would surely have been settled had so dis¬ 
tinguished a worker as Cowdry seen fit to enter into 
the field. 

The much-abused Golgi apparatus has at last received 
official recognition. For this the reviewer at least is 
thankful. Cowdry mentions that the Golgi apparatus 
does not occur in non-nucleated red blood corpuscles : 
it occurs in the red blood corpuscles of reptiles and 
birds, as has recently been shown. With the possible 
exception of certain Protozoa, the Golgi bodies have been 
found in all nucleated animal cells at some time in 
their life-history. 

Warren Lewis and Margaret Lewis are so well known 
for their work in tissue cultures, that one would be led 
to expect an authoritative account on this subject; 
nor are we disappointed. This section contains the 
best photomicrographs of cells published anywhere. 
Champy*s interesting claims with regard to dedifferen¬ 
tiation of cells cultivated in vitro are not substantiated 
by the Lewises. 

The most interesting recent discovery with regard to 
fertilisation is the process as it occurs m the sponge 
Grantia Here somatic cells arc entered, and the 
spermatozoon swells up and becomes spherical before 
it is finally carried to the egg. These facts ate not 
mentioned in Lillie and Just’s section on fertilisation, 
nor are the peculiar examples of precocious fertilisation 
reviewed The entry of the somatic cells in sponges, 
mammals, and leeches by spermatozoa is not dealt with; 
this is a pity, because these facts have a very direct 
bearing on Lillie's fertilisation theory. The more 
physical side of fertilisation is adequately treated, but 
the article as a whole suffers from the fact that the 
authors have not dealt properly with the work of 
descriptive cytologists such as Jenkinson on the 
axolotl. 

Conklin contributes a suggestive section on cellular 
differentiation. Some of the continental work on histo* '• 
genesis, mentioned in Nature, February 23, 1924, pp. , 
276-278, has not come up for review, and the physio- 
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logical aspect is not dealt with; cell-lineage, a branch 
of cytology inseparably coupled with Conklin’s name, 
is naturally treated exhaustively. To explain the old 
question of cellular differentiation, Conklin assumes the 
presence of differential factors of development lying 
outside the nucleus, such areas being themselves the 
immediate result of the interaction of the cytoplasm of 
the nucleus at an earlier stage. Such an assumption 
certainly explains partly some forms of development, 
but not all, and the mam question is still unanswered. 

In the last two chapters we have an account by 
McClung of the modem aspects of the chromosome 
theory, and another section by Morgan dealing with his 
wonderful work on Mendelian heredity. The recent 
English work on sex-reversal and the so-called suppres¬ 
sion of the sex-chromosome is not properly dealt with, 
and should be included in the next edition. 

Some of the sections gain, others suffer, from the 
personal theories of the authors. On the whole, the 
bibliographies are as complete as could be desired, and 
^the illustrations are a feature of the work. The hook 
begins with an introduction by E B. Wilson, the best- 
known living cytologist, whose work on “ The Cell ” has 
been the students’ standby for so many years. In a 
footnote, Prof. Wilson mentions that he is bringing out 
a new edition of his work. " General Cytology ” is a 
splendid testimony to the high standard of American 
science, and cytologists on the eastern side of the 
Atlantic should be full of admiration and properly 
grateful for such a splendid volume. 

J. BrontK Gatenby. 


General Chemistry. 


(1) Introduction to General Chemistry, By Prof. William 
Foster, Pp. vii 4 - 643 + 29 plates. (Princeton ; 
Princeton University Press; London: Oxford 
University Press, 1924.) , 17 5 . 6 d. net. 

(a) A Laboratory Manual in General Chemistry . By 
Prof. William Foster. Pp, ix + 205. (Princeton: 
Princeton University Press; London: Oxford Uni¬ 
versity Press, 1924.) ioi. net. 


W T)ROF- FOSTER’S volume was printed in an 
1 experimental form two years ago and used by 
nearly 1000 students before being finally revised for 
publication* It is a very crowded volume, but at the 
end of each chapter there are references to the sources 
Of the material, which the student is recommended to 
read for fuller information. It is no small compliment 
to English authors that the books cited for this purpose 
art fo the great majority of cases the standard works 
tiled in Great Britain. This statement applies, not 
©fdyto the larger text-books, such as those of Roscoe 
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and Schorlemmer, of Mellor and of Friend, the first of 
which must have provided the materials for scores of 
smaller works, but still more frequently to the recent 
single-volume text-books of Lowry and of Partington, 
which are repeatedly cited in this way. 

The chief fault of the book is its extreme compression, 
which gives the whole volume the appearance of a 
reprint of a student’s notes on lectures, rather than of 
the lectures themselves : an independent reader would 
therefore find the book very tiring, but a student 
already attending a course of lectures could use it with 
comfort to supplement his own notes, and to recall in 
a more authoritative form what he had already been 
taught by word of mouth. The author has, however, 
been quite lavish in certain directions, notably in 
supplying 26 full-plate illustrations of distinguished 
chemists ; these are admirably reproduced, and are 
in marked contrast to the rough line-drawings in the 
text, and to the printing, wluch is on paper of such 
transparency that it is often possible to read words 
which are printed on the other side of the sheet, with 
the result that the pages give the impression of being 
smudged. In two other cases the text is fuller than in 
the majority of similar books, since statistics of pro¬ 
duction are given, for example, for steel and copper, 
where the United States are at the head of the list; 
and, m connexion with the metallurgy of copper, the 
author has allowed ’’himself two full-page photographs 
and a full-page diagram, m addition to two pages of 
text, to illustrate the smelting and refining of the 
metal. 

The earlier chapters are, as a rule, provided with a 
summary, and exercises on the chapters are given 
throughout, culminating in a series of more than 200 
problems at the end of the volume. The diligent 
student may therefore be expected to have acquired 
considerable skill by the time that he has completed 
the course, but the book is designed for “ high 
pressure ” work, and “ low pressure " readers would 
probably prefer to choose some less strenuous com¬ 
pilation. 

(2) Prof. Foster has also compiled a Laboratory 
Manual, the material for which has been secured during 
nearly twenty years of actual teaching, and revised 
from year to year in such a way as to anticipate every 
possible misunderstanding on the part of the student. 
The book concludes with an ingenious “ preliminary 
exercise ” on the separation of the metals into groups, 
in the course of which 24 test-tubes of solutions, 
arranged in alphabetical order, are attacked success¬ 
ively by the familiar group-reagents* ' The work of 
compilation has been done well, and the work will be 
helpful to other teachers who are responsible for 
practical classes in elementary chemistry. 






Our Bookshelf. 

Quantitative Organic Micro-analysis. By Prof. Fritz 
Pregl. Translated from the second revised and 
enlarged German edition by Dr. Ernest Fyleman. 
Pp. xv+190* (London : J. and A. Churchill, 1924.) 
125 . 6 d. net. 

The quantitative analysis of minute amounts of 
organic solids and liquids is an art (or should we say 
handicraft ? ) which owes more to Prof. Pregl than to 
any other worker, and the award of a Nobel prize to 
him a few years ago was a fitting tribute to his success¬ 
ful services in this field. At present confined almost 
exclusively to biochemistry (where it will be useful 
when the elusive vitamin is isolated), organic micro¬ 
analysis has an important future before it. 

After devoting a chapter to the Kuhlmann balance, 
a marvellous instrument which weighs to + crooi mgm. 
at maximum load (20 gm.), the author describes 
the determination of carbon and hydrogen, nitrogen, 
the halogens, sulphur, of arsenic, phosphorus, and 
copper in organic combination, of the caiboxyl, 
methoxyl, ethoxyl, and methyl groups, and adds a 
chapter on the determination of molecular weight by 
the boiling-point method. The weight of material 
required for each analysis is about 12-15 mgm. 

The micro-methods have many points of similarity 
with the older classical methods of Liebig, Dumas, and 
Carius, and have obviously been developed from these 
by dint of tremendous patience and devotion to detail, 
as well as of unusual practical skill. These newer 
methods demand a very special technique, the acquisi¬ 
tion of which would provide a valuable training to 
the student after—not before—he has mastered the 
principles and practice of ordinary analysis. Tech¬ 
nique is, as a rule, best learnt in the laboratory from 
a colleague or instructor, not from a text-book; but 
in the present case the use of a text-book is fully 
justified, because organic micro-analysis is still very 
little known in Great Britain, and also because the 
directions given by Pregl are so detailed, that it is 
difficult to conceive how any well-trained chemist 
could fail to learn from them. 

One does not, of course, look for literary skill or 
grace in a work of this kind; and one does not find 
them Like most German technical treatises, the 
style of this work is heavy, and the translator, of set 
purpose, has not lightened it. As a literal translation 
the English version is good, but it would have been 
much better if the German style had been less rigidly 
reproduced “ Pregl ” is an important work, and both 
publisher and translator deserve our thanks for having 
made it available to the increasing number of chemists 
who either cannot read German, or cannot read it 
with ease or pleasure. 

The Heavens By J. H. Fabre. Translated by Dr. 
E. E. Fournier d’Albe Pp xvi + 336+16 plates. 
(London : T Fisher Unwin, Ltd., 1924.) 155, net. 
For lucidity of style, for simplicity of language, and 
for felicity in illustration, this book on descriptive 
astronomy ^ is probably unique. Many passages are 
quite poetical, as, for example, that (pp. 90, 91) on 
morning, noon, and night, while the charm of others, 
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such ns the concluding paragraphs, of the lesson ^ 
hour and longitude, lies in their wealth of descriptive. \ 
allusions. Even the elementary mechanics becomes 1 
absorbing when clothed in such vivid language, an<r 
the explanation of how the earth is weighed, and of 
such subjects as parallax, inertia, and centrifugal force, 
are presented in a most attractive style. 

The work is divided into twenty-five lessons, or 
chapters, and of these all, except three, are concerned 
with the solar system, and principally with an elementary 
presentation of its mechanics. There is a preliminary 
lesson on simple geometry, and by the employment of 
these “ modest geometrical studies” the earth is 
surveyed, and is weighed, the Cavendish experiment 
being very clearly explained. It is then girdled with 
circles of latitude, and with meridians of longitude, its 
rotation is made cleaT, and the effects of the illumination 
of the atmosphere and of the refraction of light are 
applied. There is also a very good chapter on the 
calendar. These are specimens of the topics dealt with, 
and there are also chapters on the sun, the moon, the 
planets, the comets, the fixed stars, and the nebula;. 

The translation is very well done, and there are 
several notes by the translator to bring the matter in 
the text up-to-date. But we think that it would have 
been an advantage had the translator also edited out- 
of-date statements in the text, as, for example, that 
Uranus has eight satellites, that the best method of 
determining solar parallax is by the transit of Venus, 
as also the distances in light-years given for some of 
the stars, which are founded on antiquated data. The 
name Herschel is always wrongly spelt. There are 
other obvious slips, probably due to faulty proof¬ 
reading. A. L. C. 

British Antarctic (“ Terra Nova”) Expedition, igro: 

Natural History Report Zoology, vol. 8, No. t: 

Crustacea. Part 8 : Eupkausiacea. By Prof. W. M„ 

Tattersall. Pp. 36 + 2 plates. (London: British 

Museum (Natural History), 1924.) 5*. 

There are very few groups of invertebrate animals of 
which it can be said with any probability that nearly 
all the existing species have now been discovered. 
This claim was made some years ago by Dr. H. J. 
Hansen as a result of his extensive studies on the 
Crustacea of the order Euphausiacea. It is supported ' 
by the fact that, in the report on the very large collec¬ 
tions of this group made by the Terra Nova expedition, f 
Prof. Tattersall has not found it necessary to describe 
a single new species. He discusses the characters and 
synonymy of a number of the spedes and describes a 
series of the larval stages of Euphausia Ungirostris r : 
which is shown to differ from 9ome of its congeners in ^ 
having a prolonged larval life and in reaching an 
unusually large size before assuming the adult form. 

A considerable part of the memoir is devoted to; 
discussing the distribution of the spedes obtained in'< 
the three areas chiefly explored, the Atlantic, the New 
Zealand region, and the Antarctic and Subaatarctta 
zones south of New Zealand. J ^ 

It is pointed out that nearly all the spedmens were < 
taken m the surface waters at night. thf< ^ 

daytime very few euphausians were taken, And 
were, for the most part, lame. While a gaily 
migration to and from the deeper 






been de&atdy shown to occur for some suedes, 
b probably characteristic of the epiplanktonic 
m general, this explanation does not apply to 
;J,d» cases. In coastal waters, euphausians ore some- 
l doles observed at the surface in daylight, and their 
absence from the tow-net catches may be due to their 
* being ahle to see and avoid the slowly moving tow-nets. 

, . The*’ full speed n nets used on the Terra Nova do not 
seem to have been efficient for the capture of such 
comparatively large organisms. 

Les Insecies parasites de Vhamme et des animaux 
domtstiques , Par E. S6guy. (Encyclopedic pratique 
du Naturaliste, tome 18.) Pp. 442. (Paris: Paul 
Lechevalicr, 1924.) 30 francs. 

■ France has produced many notable parasitologists, 
and Brumpt, Neveu-Lemaire, Blanchard, and Ralliet 
. are familiar names of authors of text-books on their 
subject. M. S6guy is chiefly known as a dipterist, 
and his studies on mosquitoes have evidently led him 
to embrace the wider field of parasitology. Although 
only five orders of insects directly affect man or his 
domestic animals, a vast literature has grown around 
them, and the task of treating them at all adequately 
from the aspect of parasitology is an unusually heavy 
one. The handbook of M. S6guy is notable as a very 
concise and practical illustrated epitome of the subject. 
He has succeeded in compressing within its small 
compass a really large amount of accurate information. 

The Diptera, being the largest order the parasito¬ 
logist has to contend with, naturally comes in for the 
major share of treatment. In dealing with this group, 
the author adopts the heterodox classification of 
Lameere, who divides the order into only Nemocera 
and Brachyccra. The* latter sub-order is made to 
include the Nemocera Anomala of Osten Sacken, the 
Brachycera and all the Cyclorrhapha of the more usual 
systems. This feature renders the section devoted 
to Diptera rather difficult to follow until one’s previous 
ideas have been readjusted accordingly. The Mallo- 
phaga, Anopleura, and Aphaniptera are also adequately 
dealt with, but among the Hemiptera the Reduviid® 
are perhaps dismissed rather too summarily. The 
book concludes with a well-chosen bibliography of 
mote than 300 references, which, along with the numer¬ 
ous footnotes, includes most of the important sources 
of information. A. D. I. 

The Romance of ike Apothecaries f Garden at Chelsea , 
By Dr. F. Dawtrey Drewitt. Second edition. Pp. 
136 + 15 plates. (London and Sydney: Chapman 
and Dodd, Ltd., *924.) 5*. net. 

Hbw many persons pass daily by the modest botanical 
garden in Swan Walk, Chefeea, in blissful ignorance 
of its origin, its antiquity, and the romance attached 
to it Dr. Drewitt’s charming little work would tell 
\ them that it was established about *6 j3 by the Society 
/ Of Apothecaries in Order that their apprentices might 
l make themselves familiar with the plants used in 
fttodicine that, later on, they would be prescribing for 
vjAeir patients.. It would give them an insight into 
of the Apothecaries from the Grocers, 
;a'^ 4 he-oppo^tiQn the new Company had to face, the 
1 wfudb it had to pass, and the 
i it bad to make to maintain it* gariien, Dr. 

bow to weave into his account 




much of the change* that London and the surrounding 
villages have undergone during the last three centuries. 
He tells us of Johnson, Miller, Sir Hans Sloane, Sir 
Joseph Banks, and other celebrated men who di$ so 
much for the Garden, which attained so high a reputa¬ 
tion that, as a letter written by a friend of Linnaeus to 
Miller when curator clearly shows, it was the Apothe¬ 
caries’ Garden which brought Linnaeus to London. 
The second edition of the book contains many addi¬ 
tional details concerning the history of the trees in the 
Garden, so that even any one accustomed to use it for 
the purposes of study will take a far greater and mora* 
intelligent interest in it. The book is most fascinating, 
and can be read again and again with pleasure and 
profit. 

The Kinetic Theory of Gases. By Prof. Eugene Bloch. 
Translated by P. A. Smith. Pp. xiv +178. (London : 
Methuen and Co , Ltd., 1924.) 7 s. net. 

This translation, which is taken from Prof. Bloch’s 
work, dated 1921, should meet with a welcome from 
English readers. The work contains a large amount 
of information on subjects which commonly find no 
place in the average text-book. Recent investigations 
have made the kinetic theory of fluids one of the most 
vital branches of theoretical physics. Experimental 
progress has gone hand in hand with the development 
of theory. There are interesting chapters on statistical 
mechanics, the theory of quanta, and the Brownian 
movement and fluctuations. At first sight the width 
of spectrum lines scarcely seems related to the subject 
of the book, but the author shows clearly how the: 
width depends on the collisions of the molecules and 
on their thermal' motions. The translator, who ha* 
done his work in a very satisfactory manner, has 
prepared a more complete bibliography of recent 
papers dealing with the subjects discussed in the 
various chapters of the book. 

Hellenistic Philosophies . By P. E More. (The Greek 
Tradition from the Death of Socrates to the Council 
of Chalcedon, 399 b.c. to a.d. 451, Vol. 2.) Pp. 
v + 385. (Princeton: Princeton University Press; 
London: Oxford University Press, 1923) 13s 6 d. 
net. 

This is the second volume (the first dealt with the 
religion of Plato) of a notable comprehensive account 
of the Greek philosophical tradition. In Mr. More’s 
view, it ends in scepticism, but arises to new life in 
Christianity. Two other volumes carrying on the 
tradition are promised. Mr. More writes with ease and 
distinction and the book is beautifully printed. The 
absence of an index seriously handicaps it as a book of 
reference. 

Practical Organic Chemistry . By Prof. Julius B. Cohen. 
Third edition. Pp. xv + 520. (London: Macmillan 
and Co,, Ltd., 1924.) 6s. 6i. 

Students of organic chemistry are indebted to Prof. 
Cohen for a series of excellent text-books, and this 
revised edition of his "Practical Organic Chemistry 
reaches a high standard. It covers a wide field, in- 
eluding biochemical preparations, and • references to 
the literature are given. A good feature is the very 
instructive collection of explanatory notes. The book 
may be recommended as by far the best in any language, 
end the price is moat reasonable* 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by kis correspondents. Neither 
can he undertake to return > nor to correspond with 
the writers of y rejected manuscripts intended for 
this or any other part of Nature, No notice is 
taken of anonymous communications.] 

The Origin of Sponge-Spicules. 

To account for the extraordinarily beautiful and 
varied forma of sponge-spicules, with their wonderful 
symmetry, has long been one of the most puzzling 
problems of the zoologist After more years of in¬ 
vestigation than 1 care to number, I have arrived at 
certain conclusions that may interest the readers of 
Nature It is, however, a long story, of which I 
cannot here give more than the barest outline, to be 
followed, 1 hope, by a fuller account in another place. 
For the sake of brevity I must also confine my remarks 
almost exclusively to sihceous spicules 

The generally accepted idea that these spicules 
arise m " mother-cells " must be abandoned, the so- 
called mother-cells being, in fact, cells which have 
enveloped the growing spicule secondarily, after the 
fashion of phagocytes Their function is either, as 
sihcoblasts, to deposit silica upon the spicules, or, as 
simple amoebocytes, to carry them from place to 
place The primary axis around which the silica is 
deposited is the protorhabd (axial thread), represented 
in old and eroded spicules by the axial canal. The 
origin of the protorhabd has hitherto been a complete 
mystery I believe that it begins as a very minute 
granule, resembling a micrococcus, capable of move¬ 
ment from place to place, of multiplication by fission, 
and of growth by elongation and sometimes branching. 
Regarded as quasi-independent organisms, living sym¬ 
bolically with the sponge, these granules may be 
termed sclerococci ; looked on simply as spicule 
invtiatoi s, they may be termed scleroplastids. Around 
the usually much elongated scleroplastids, or proto- 
rhabds, concentric layers of silica are deposited by 
sihcoblasts, which associate themselves temporarily 
with the spicules tor this purpose, and may exercise 
a mechanical influence upon their form 
The number and arrangement of the rays of the 
spicule depend upon the number of divisions of the 
original scleroplastid and the positions which the 
products of these divisions take up. In the tetract 
spicule, for example, the original scleroplastid divides 
into four, which arrange themselves in the form of a 
pyramid and then elongate centrifugally Secondary 
growing points may be established by other sclero¬ 
plastids settling down upon the young spicule and 
forming new centres ot silica deposition. 

The evidence on which these conclusions are based 
can only be summarised m the briefest manner. 

(1) In Stelletta hceckeh we find many abnormal 
tetracts (truenes) with more or less suppressed rays, 
forming a well-graduated reduction series, the proto- 
rhabds (still indicated by the axial threads), having 
been checked in their growth and completely enveloped 
in silica at various stages of elongation (Fig. x, 1-5). 
This reduction series culminates in a perfect sphere of 
concentrically laminated silica (Fig 1,6), with a minute 
granule, representing the original scleroplastid, in the 
centre. Such spheres are not infrequently met with 
in sihceous sponges and have been called “ siliceous 
pearls." 

(2) Abnormal spicules are often found with adven¬ 
titious rays developed in unusual situations, and some* 
times distinguishable as shafts and cladi. These are 
to be explained on the hypothesis that wandering 
scleroplastids settle haphazard on the young spicule 
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and there initiate each jts own spec**) land of ray. I# 
Schmidt's Stelletta pathologica nearly all the larger 
spicules axe quite abnormal, formed of rays that have 
come together apparently by chance, like the members 
of an Empedoclean monster. 

(3) The amphitrisene, which occurs rarely, and 
usually, if not always, as an abnormality, is readily 
explicable as a case of incomplete twinning due to 
abnormal but symmetrical divisions of the original 
scleroplastid. 

(4) I suggested some years ago that in certain 
spicules with whorled outgrowths the whorls are 
initiated by groups of " formative " or " initial cells/* 
which settle on the nodes of a vibrating rod, a ton- 
elusion which was mathematically supported in a very 
striking manner by Prof. J. W. Nicholson. These 
so-called initial cells are really very minute growing 
points, in each of which a scleroplastid probably forms 
a centre of attraction for the silica. In the amsodis- 
corhabds of Latruncuha bocaeei there are normally two 
tripartite whorls, each with three growing points. 
Cases of complete twinning sometimes occur, in which 
two such spicules, of greatly reduced size, develop 



Fic. i.—-Suppressed tetract spicules (trifflnw) ot SltlltUa kackdi. X140, 

side by side, but each of these twins has only one 
whorl. This indicates very clearly that the sclero- 

S lastids initiating the two whorls have undergone 
le usual number of divisions but that their products 
have distributed themselves over two spicules instead 
of one. 

This last observation seems to me conclusive as to 
the existence of the scleroplastids as mobile and 
dividing granules of extremely minute size. The 
evidence that these are symbiotic organisms (sclent 
cocci) is admittedly less convincing, but seems to me 
fairly strong. 

(i) It is well known that along various lines of 
phylogenetic descent entire spicule categories mysteri¬ 
ously drop out. Thus we have Stellettids that have 
lost their tnsenes, Desmacidonids that have lost their 
chelae, and so on. In Chondrilla all the megascleres 
have disappeared, and in Chondrosia there are no 
spicules left at all. I was formerly inclined to* attri¬ 
bute this loss to the dropping out of Mendelion 
factors. It may be more simply explained as being 
due to non-infection by sclerococci 

(2) Various cases of the abnormal occurrence of 
particular types of spicule may be explained by 
abnormal infection. 

(3) In the Euceratosa, with the exception of 
Darwinella, there are never any spicules at all. 
Darwinella, however, has, in addition to the normal 
homy skeleton, tadiate spicules composed of spongim 
presumably deposited around protorhabds. 

{4) In many species pf Mycafe and Esperiopsis three ,. 
types of chela occur. Thus may be interpreted to ‘ 
mean that the sclerococci sometimes conjugate and ' 
occasionally hybridise, so that we get the two parent * 
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formsof chela and a hybrid. But more evidence is 
required before this view can be definitely established. 

' » It is difficult to regard the scleroplastids (sclero- 
cocci) as genuine constituents of the sponge. They 
, are not nucleated cells but seem to resemble Bacteria 
in many respects, and I suggest that they are handed 
on from generation to generation of sponges by egg- 
infection The sponge converts many of these sym¬ 
bionts into spicules (siliceous, calcareous, or homy as 
the case may be), and then makes use of the larger 
ones by building them up into a more or less regular 
skeleton. The smaller ones it usually makes no use 
Of at all, but either removes them by means of 
phagocytes or leaves them scattered irregularly through 
t the soft tissues It may be suggested that if is a case 
of parasitism rather than symbiosis, but evidently the 
sclerococci are not all destroyed by the sponge, and 
both parties probably benefit by the association 
Experimental investigations by means of inocula¬ 
tion and so forth remain to be attempted, and I hope 
that this communication may serve to direct attention 
to a new and promising field of research. The fact 
that naked sclerococci have not yet been recognised 
may very well be due to the difficulty of distin¬ 
guishing them from ordinary Bacteria and from other 
minute granules with which the tissues of sponges 
abound Arthur Dendy. 

King's College, London, 

January. 


On the Excitation of Spark Spectra. 

The great number of unsuccessful attempts to 
observe a spark spectrum of lithium have proved 
the difficulty of exciting, by means of the ordinary 
methods, the spark spectrum of an element when 
the excitation potential is high compared with that 
of the arc spectrum of the same element. Owing to 
the great interest which is attached not only to the 
lithium spark spectrum, but also to many other spark 
spectra which have hitherto not been observed, 
experiments have been carried on at this Institute 
during the last two years with the purpose of develop¬ 
ing a method which should make it possible to 
produce spark spectra having a high value of the 
excitation potential. An apparatus was designed, 
in which the vapour of the element under investiga¬ 
tion was allowed to escape into a high vacuum from 
a httle hole in a crucible, heated by an electric 
furnace, and where this vapour could be exposed to 
a bombardment by a strong current of electrons, 
By evacuating the apparatus to a pressure below 
0 001 mm , and by means of a special design of the 
orifice of the crucible, it was possible to produce and 
accelerate these electrons, before they could collide 
with the atoms of the escaping vapour. In the latest 
construction of the apparatus, the distance from the 
tungsten filament to the grid was 1-2 mm., the distance 
from grid to the crucible 10-15 mm , and the electron 
current was, by means of an anode behind the crucible 
U,nd a ring near the grid, concentrated on the hole of 
the crucible where the concentration of vapour was 
. a maximum. The electron current was usually of the 
order of 300*300 ma ( but could without difficulty reach 
more than 500 ma. Accelerating voltages up to 1400 
volts have been applied. 

, Xn the first experiments the crucible was filled with 
easily evaporated metals like sodium, potassium, 
cadmium, and zinc, and promising results were 
^dbtaihed. Besides the arc spectrum, which was 
* always fully developed with high members of the 
forifo, the spark spectra of these elements were 
\'dhferved with considerable intensity at low accelerat- 
/>fog pctentials of a few hundred volts. Also, with 
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salts in the crucible, spark spectra were in various 
cases obtained without difficulty. 

Owing to the very high boiling-point of metallic 
lithium and the small dissociation of its salts, it was 
not found possible in the first apparatus, where^the 
crucible could not be heated above 6oo°, with this 
element to produce a sufficient high vapour pressure. 
With a redesigned apparatus, in which the crucible 
could be heated to iooo 0 C. ( we succeeded, however, in 
obtaining several lines of the lithium spark spectrum 
which appeared with considerable intensity with an 
accelerating voltage of about 300 volts. 

While this second apparatus was under construction, 
Schiller in a recent note (Die Naturwissenschaften^ 
July 11,1924) communicated various important results 
regarding the lithium spark spectrum, obtained by 
the beautiful method of the hollow cathode, de¬ 
veloped by Paschen. In addition to the line 2934 A.U., 
ascribed to lithium by Mohler (Phys. Rev , 23, ro8, 
1924), Schiller observed a number of new lines which 
made possible the establishment of the mam features 
of a series scheme with fourfold Rydberg constant, 
winch therefore was ascribed to the singly ionised 
lithium atom In accordance with the theoretical 
expectation, that this spectrum should show a great 
similarity with the ordinary helium spectrum, it was 
also found possible in the spectrum to recognise two 
separate senes systems At the same time, observa¬ 
tions of a number of lines ascribed to the lithium 
spark spectrum were recorded by M. Moratid (C R , 
May 1924) The method of excitation used in his 
work was that of anode rays While m our expen- 
ments only few of the lines given by Morand could be 
verified, most of Schuler's results were confirmed, 
although it seemed necessary to introduce small 
corrections m some of lus wave-lengths, and a few, 
modifications m the senes scheme proposed The 
results are stated in the following table, where the 
wave-lengths are given with an average accuracy of 
about 04 A. 11. The numbers in brackets are the 
estimated intensities. 
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Following Schiller, a term notation analogous to 
that of the helium spectrum is used, the terms 
denoted by small letters being assumed to corre¬ 
spond with the helium terms of the doublet senes, 
while the terms denoted by capital letters are assumed 
to correspond with the helium singlet svstem While 
most of the lines were rather faint compared with 
the arc-lines, the line 54855 was comparatively 
bright, and appeared, when observed visually, with 
about the same intensity as the red and yellow lines 
of the lithium arc spectrum. This line was originally 
ascribed by Schiller to the presumed singlet spectrum, 
but from a more recent observation, kindly com¬ 
municated to this Institute by Prof. Paschen, that the 
line in question when observed with high dispersion 
exhibits a complex structure, Schuler has later con¬ 
cluded that it must belong to the doublet spectrum. 
This conclusion is also in conformity with our 
measurements. Not only does it seem impossible 
in any’other way to account for its intensity relative 
to the other observed lines, but also the absolute 
value of the wave-length is in complete agreement 
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with what should beexpected from the series relation 
given in Table X. In fact, this leads to the following 
scheme of the terms of the doublet spectrum. 

Table II. 

as** 134,056 
3 *- 35 , 3<>8 
4*3= 30,086 
5«a= 18,883 

The numbers in the brackets are the effective quantum 
numbers of the various terms. It will be seen that 
these numbers exhibit a great similarity with those 
of the helium-doublet spectrum, although the differ¬ 
ences from the corresponding hydrogen values are 
slightly smaller in the case of the lithium spark 
spectrum, as should also be expected from general 
theoretical considerations. On account of the smaller 
number of the observed Ringlet terms and the great 
uncertainty attached to their senes arrangement, we 
have confined ourselves to giving m Table I. a pre¬ 
liminary senes notation 

In addition to the spark spectrum of lithium, the 
arc spectrum (lithium 1-spectrum) was very strongly 
excited. The sharp and the diffuse series were observed 
up to the 10th and the 14th member, respectively 

No attempt was made to determine the minimum 
excitation potentials of the spark spectrum linos, but 
it was observed that between 150 and 200 volts 
accelerating potential, the intensity of the line £485 
A.U. decreased very rapidly relative to the arc lines. 
An increase of accelerating potential from 300 volts 
to 1000 volts had no effect on the relative intensity of 
the arc and spark spectrum. 

In addition to this method of excitation by means 
ot impacting electrons, the lithium spark lines were 
also obtained under somewhat different conditions. If 
the vapour pressure was high and the potential 
between the crucible and the anode was more than 
500 volts, then under the electron bombardment an 
arc would strike between the crucible and anode, 
and this arc would continue even after the electron 
current was cut off. This arc, in which the potential 
drop was 400-500 volts, and the current 400-500 ma, 
showed a brilliant luminescence and exhibited besides 
the ordinary arc lines also the spark lines, especially 
the line 5485 A.U., with considerable intensity. How¬ 
ever, excited in this way, the relative intensity 
of the spark spectrum compared with the arc 
spectrum is much smaller than when the 
spectra were excited bv means of electron 
bombardment. The work will be con¬ 
tinued. 

The writer wishes to express his thanks 
to Dr J, A Christiansen, in collaboration 
with whom the first apparatus was designed, 
but who was prevented from taking part 
in the further developing of the work. 

Sven Werner. 

Universitetets Instiiut for teoretisk Fysik, 
Copenhagen, January 6 


the Writer has given Wtoenttahtion to the 
between variation in rainfall and yield of 
island's principal product. This work has defini; 
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established the 
that the annual varia^ v; 
tions in yield, which 
may deviate as much 
as -iot-8 per cent, 
of a 5-year moving 
average (River 
Estate, 1921-22), are fundamentally due to variations 
in rainfall, though the exact extent of the connexion 
has not been statistically determined in all cases. 

The procedure followed in the investigation was to 
obtain monthly rainfall and monthly crop-yield * 
records for as many years back as possible (generally 
not more than 15) from the most reliable individual • 
estates, and to work on the data for each estate 
separately. Finally, the annual output of cacao for 
the whole island was considered in relation to the 
average annual rainfall for all cacao districts. On 
the whole, I am satisfied that the data obtained are 
sufficiently trustworthy for the purpose of affording 
general indications. 

It will be well to emphasise, however, that studies , 
like the present one cannot be regarded as purely 
statistical. we are dealing, not with the rainfall itself 
but with its ultimate effects, and it is necessary to 
have at least an elementary knowledge of the physio¬ 
logical nature and habits of the cacao tree (in this 
particular study) in order to anticipate lags and to 
deal intelligently in general with the data. There is 
also the question of increasing or declining output as 
affected oy agricultural management. The latter 
difficulty is partly overcome by plotting the yield 
deviations from moving averages for, say, 5-year 
periods. In general the " dot chart 11 method of 
plotting yield against rainfall to indicate linear 
correlation was employed, and in cases where the 
points clustered adequately, the coefficient of cor¬ 
relation was computed. In all cases the percentage 
deviations from the averages were plotted as well, m 
order to compare the magnitude of the variations on 
the same scale. It is not possible in this short not* 
to reproduce the graphs and all the computations* 
but they are available for reference. The following 
table gives the general conclusions arrived at: 


Estate. 

Geographical 

location. 

Av, aim, 
rainfall in. 
{appro*.) 

Correlation 1 
Yield and rain 
of "wet M months. 

.. . 

Correlation j 
Yield and Nov. 
rain. 

La Vega . . 

Non Pardl 
Verdant Vale 
Rivet « , 

All cacao 
Districts 

Central Range 

East end of N. Range 
Central N Range 

West end of N. Range 
North, Central and 
S.E. 

84 

! 

(weighted) 

Negative 
Negative 
Negative 
( Inconclusive) 
Positive 
within limits 

None 

Positive 

Positive 


Rainfall Correlations in Trinidad. 

An important feature of modern economic geo¬ 
graphy is the study of the relationship between 
climatic conditions and industry. Regarding climate 
and weather as being respectively the static and 
dynamic aspects of meteorological conditions, we 
have in the tropics, as Dr, Martin Leake has recently 
emphasised, climate a determinate factor in the 
location of industries and colonies of people j weather, 
on the other hand, is frequently the most important 
factor underlying local industrial variation, In the 
tropics, rainfall is generally the chief weather factor 
affecting crop yields, and in Trinidad (West Indies) 
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It would appear that estates with an average 
annual rainfall of 80 inches and more are less adapted * 
for cacao, other things being equal, than estates with : 
an average annual rainfall lying between 70 and 
inches. In the case of La vega estate the negative - V 
correlation was found to be extremely definite*, the > > 
highest and most remarkable coefficient being ux ^ 
respect of the May and June rainfall and the sub- i ^ 
sequent crop. This ym found to be -0-95*010; 

It is necessary to mention that this computation was' - 
made under my direction but that I have not verified ” 
it. For the rainfalls of May only, however, a 
subsequent yields, I myself obtained a coeffleiaWt^T'% 
~ 0*85*0^15, which is equally, if not more suipriRtowJ, 
because it refers to one month of the year onlyTaSS ;?# 
ttat ^six month* prior to the coming m of the 




' Viffidant Vale estate has a coefficient for November 
1 rain of o6$±o 05. The apparent importance of 
^equate rain during November in the Northern 
Range of hills is interesting, and this and many other 
points require further study. 

Generally speaking, TainfaU seems to be a funda¬ 
mental factor underlying the whole economic activity 
of Trinidad. A close connexion was found by the 
^Writer between rainfall in Port of Spain and the 
electric tram-car takings, and between the business 
done in the shops The latter is partly due to 
aynchronic weather changes, and partly the effect 
ot the previous year's rainfall and crop yields affecting 
1 the purchasing power of the inhabitants. 

On the principal rubber estate I found the well- 
known connexion between daily rainfall and the 
quantity of rubber tapped from the trees The con¬ 
nexion here is due to purely physical reasons, rain caus¬ 
ing the latex to flow over the bark instead of down the 
central channel into the cup. The influence of rainfall 
On sugar-cane and coconut yields was not studied, but 
it may be of interest to mention that considerable 
work on the former relationship has been done in 
other countries. The most important, perhaps, of 
this work is A. Walter's analysis of climatic factors 
and the cane crop in Mauritius, that of M. Koenig 
in the same Colony, and the work of T. A. Tengwail 
and C. E, van de Zyl in Java, which has recently 
established a positive correlation between sugar yield 
per bouw and amount of rain in October and Nov¬ 
ember. A very good summary of the results obtained 
in the United States in regard to weather factors and 
cotton, Indian corn (maize) and tobacco, is to be 
found in T. W. Smith's ” Agricultural Meteorology.” 
Most of tne correlations obtained in connexion with 
rainfall and tropical and sub-tropical crops have been 
In the neighbourhood of o 60 with probable errors 
indicating a fair degree of significance. 

In conclusion, I should like to emphasise the im¬ 
portance of this work not only from the point of 
view of physiology and agriculture, but also from 
the wider point of view of economic geography. 
Conditions m tropical countries have, for the most 
part, been fully described, what is needed now is 
statistical analysis and co-ordination, and from a 
broad administrative point of view. In Trinidad the 
general complaint is that short cacao crops are due to 
drought. On many of the best and largest estates my 
work indicates that the trouble is the result—or partly 
the result—of too much rain, W« R. Dunlop. 

34 Kensington Court, W.8. 

Astrophysics without Mathematics. 

Sik Joseph Hooker in 1869, in undertaking to 
review a book for a journal of science, made the 
following remark : ” 1 hope that . , . will give us 
hotter analyses of books than reviews in general 
kffotd us. We have no end of reviews, but they are 
generally the author's views on the subject of the 
book to be reviewed and convey no precise informa¬ 
tion as to the books themselves. This is a Crying 
Wil. The review by ” E, A. M.” in Nature of 
January jo of my book, ” Modem Astrophysics,” is 
k particularly good specimen of the type of review to 
Hwiksh Hooker very properly took exception. The 
reader of this review who has not seen the book will 
have not the remotest idea of what I have tried to 
dp, : or of the intended (E. A. M. calls the book ” amor¬ 
phous ”) structure of the book as revealed, say, by 
4 h 0 , titles of its sections and chapters. Instead of 
tide relevant and, one Would have thought, indis- 
matter,, he is treated to a catalogue of 
$*v s ttdsappreheosiona of the subject and of his 
from me in matters of opinion. 


ns} 


The book is condemned from the literary point of 
view 1 ; it is implied that it is difficult to comprehend ; 
and a large number of ” omissions ” and ’’ errors ” 
are selected as examples of ” looseness ” of reasoning. 
With regard to the first two points, E. A M's remarks, 
when examined, condemn themselves, and need no 
comment. He is entitled to his opinion, which he 
is unfortunate enough not to share with a single one 
of the critics whose qualifications to review the book 
are of a literary character. I wish only to remark 
that E A. M, has either not read or forgotten thfe 
preface to the book, and that his statement that the 
reader " is conducted twice round the whole existing 
observational material ” is untrue. 

The mam part of the ” review ” is occupied with 
criticisms of points of detail E A M. has evidently 
been peering into the book m order to make a collec¬ 
tion of all the trivial points to which he can object, 
and as a result he puts forward eleven points of this 
kind. The reader of the " review ” will probably 
be surprised to learn that the whole of the material 
in the book dealing with all except one of the points 
criticised by E. A. M., when put together, would make 
up almost exactly one page The material dealing 
with the remaining point occupies four and a half 
pages The book contains about 475 pages 

It is clearly an abuse of a reviewer's authority to 
concentrate on points of this kind, even if his criticisms 
on those points are valid. E A. M., however, has not 
even that excuse. The only criticism in which I 
admit he is justified is that I have omitted to describe 
the general method of determining cluster parallaxes. 
For pointing out that omission I am indebted to him. 
On the other matters I have written to him person¬ 
ally, pointing out where he has blundered If , after 
reading my letter, he so wishes, I am quite prepared 
to discuss any or all of the points with him when, 
where, and in whatever reasonable manner he may 
choose, in public or m private. Considering the 
tone in which his ” review is written, it is incumbent 
upon him to accept this offer or to withdraw his 
remarks at once. 

It is very unpleasant to have to reply to a review, 
but the misrepresentation and tone of E A. M s essay 
leave me no alternative m the interests of the truth I 
have tried to present in my book 

Herbert Dingle. 

Imperial College of Science and Technology, 
January 15, 1925. 

I am sorry that my review has caused Prof Dingle 
so much pain ; and I must beg him to accept my 
assurance that purely scientific considerations were 
in my mind. My review contains evidence that 
there were portions of the book which I read with 

F leasure, and I take this occasion to say so explicitly. 

cannot see that my criticisms were outside the 
province of a reviewer, but 1 deeply regret that they 
should have been expressed in language which Prof. 
Dingle finds discourteous. 

with regard to the substance of my criticisms in 
the main part of the review, I should not have made 
them unless I were fully prepared to justify them. 
After carefully examining the arguments brought 
forward, by Prof. Dingle m his personal letter to me, 
I am unable to withdraw any of the ten points to 
which he objects, but I am willingly availing myself 
of the opportunity of discussing them with him 
privately. T am unable to agree with Prof. Dingle 
that the points raised are trivial. They all seemed 
to me either to be of fundamental importance in 
themselves or to involve fundamental principles. 

E. A* Milne. 

Trinity College, Cambridge. , 
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The precision ofltbe aas^ranmtt, 1 hwevUt. <&b®sn' 
not permit of deciding this question vnth ceri»»t»v; 
It is not impossible that there ere other term* 
slightly different from the former ones which lehqA 
responsible for the satellites. 

G. H. Diekb. v 

Instituut voor theoretische natuurkunde, 

Leyden. 


The Structure of the so-called Ultraviolet Baade 
of Water Vapour. 

r The so-called ultraviolet bands of water vapour, 
which must probably be attributed to the OH- 
molecule, 1 have been the object of an extensive study. 
Meurlinger * succeeded in arranging almost all the 
lines of the band x 3064 into 12 branches which he 
called PA QA RA P.*, QA (*«». 2), But it 
was not possible to give a theoretical interpretation 
of the bands, and to decide to which quantum states 
of the molecule the lines belong. 8 Recently, Watson 1 
measured the band X 2811 and showed that it has 
exactly the same structure as the band X 3064. These 
measurements, combined with those of Grebe and 
Holtz of the band x 3064, enable us to get a complete 
insight into the structure of these bands. With the 
aid of the combination principle it is possible to get 
the relative values of the rotational terms without 
any theoretical assumption about the structure of the 
molecule. The results obtained are summarised below. 
(Details will be published in the Proc. Roy. Acad. 
Amsterdam ) 

(1) The six branches PA QA PA (•**■ x, 2) form one 
band which we shall denote by I f and the branches 
PA QA R<® another band (II), so that what is called a 
band consists in reality of two bands, which must be 
attributed to different oscillation transitions ; e g. 

j 11 

X 3064 o o 1 l 

X 2811 1-^0 2 t 

(the transition o -► o for X 3064 1 is chosen arbitrarily). 
Then X 2811 I and x 3064 II must have the same 
initial state, which is confirmed by the combination 
principle That the bands x 3064 and \2811 have 
the same final state was already pointed out by 
Watson. 

(2) The six branches of one band must be repre¬ 
sented by the following scheme. 

. p* W Fi(* - 1 ) -A<«) I P«(w) = F t (m - 1) -/,{«) 

Qj(m) - F,(m) - J x '{m ) Q t (m) « F t (m) -/,'(«*) 

»»("•) - Fit* + x) -Mm) R a (mj = F a |m +1) -/,(*.), 
which is derived from the relations— 

H|(w) I qI(t« + 1 ]] are the same * or x 3 o6 4 and x 2811 

R((*») - P,(w) are the same for X 3064 II and X 2811 I 

Q<(m) - P,(m +1) * R<(w) - Q i(tn +1) in one band. 

(3) As is well known, the lines do not follow 
Deslandres's rule for small values of m . There must 
therefore be a component of the electronic impulse 
along the axis of figure as well as one perpendicular 
to it.* Tiie terms cannot be represented by the 
formula of Kramers and Pauli, or by the modifica¬ 
tion of it with which Kratzer 8 succeeded in represent¬ 
ing the terms of the (C + H) bands. This shows 
tliat the electronic impulse cannot be connected 
quasi-rigidly with the molecule. It seems that the 
electronic impulse has a precession which increases 
with growing m 

(4) Fortrat * showed that most of the lines are 
accompanied by satellites It is very probable that 
these satellites arise from the same quantum states 
of the molecule as the lines themselves, which indicates 
that they are also combinations between the terms 
given above. The three satellites of Q a are then, for 
example, 

F iW -/*'(*») FiM -AW F„(m) 

* lyoy* W atson / Attroph, Journal,. 6o, p 143 <1934). 

* T. Heurlinger, “ Untewu^Luttgen liber die Struktur der BazukaspelctU,” 
Lund, zpzfi. 

* f? A Sonzmerfekl, “ Atorob*u und SpektralHnlen,” 3rd ed p. 3*7. 

* H. A. Kramer* and W PauU, Zttf.f. Pkys , 13, p. 331 <1923). 

A. Kratzer; Ztit /. Phys., 23, p. 298 (1924) 

* R Fori rat, Journal do 3, p. ao (1924). 


Hafnium Oxide in Tungsten Filaments, 

It has been known for a long time that perfectly* 
pure tungsten cannot be used for the manufacture of 
filaments for electric lamps on account of its " off¬ 
setting" structure due to recrystallisation. It has 
been found also that recrystalhsation can be essentially 
influenced by suitable additions. Thus, for example, , 
thorium oxide or silicon oxide can be used with good” 
results. 

By mixing tungsten oxide with a solution of hafnium 
nitrate, evaporating the latter to dryness, heating the 
product obtained and reducing it then with hydrogen, 
tungsten powder is formed, having a definite content 
of hafnium oxide. In my experiments the latter was 
comprised between 0*1 and 3 per cent. 

During the subsequent sintering operation in hydro¬ 
gen to which the compressed and heated rod is sub¬ 
mitted, a small part of the hafnium oxide is reduced* 
and the hafnium produced combines with the tung¬ 
sten. During the subsequent swaging operation, this 
formation of a solid solution causes difficulties which 
can be easily obviated by using nitrogen or rare gases 
instead of hydrogen. In this case the swaging and 
drawing operation is readily effected. 

The hafnium oxide is distinguished by its high 
melting-point and its low vapour pressure at high 
temperatures, so that it has proved to be a suitable 
addition to tungsten for filaments. The vapour 
tension at the temperature of the sintering operation 
is so low that no evaporation whatever of hafnium 
oxide could be ascertained. 

J, A. M. van Liemft. 

Physical Chemistry Laboratory, 

Philips' Glowlamp Works, Ltd,, 

Eindhoven (Holland). 
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Citrus Fruit and Scurvy. 

In “ Purchas his Pilgrimage or Relations of the 
World and the Religions observed in al Ages and 
Places discovered " there are some interesting refer¬ 
ences to the disease scurvy. The edition I possess is 
the third, dated 161^; our Public Library in Mel¬ 
bourne having only the fourth, dated 1626, 

On page 865 of this third edition the following 
statement occurs: “ The Scorbute so weakened them 
men, that theV were not able to hoise (sic) out their 
boats, except in the Generalls ship, whose men (drink- , 
ing euery morning three spoonefuls of the iuice of * 
Limons) were healthfull,” n 

Again, on page 1086 there is a description of scurvy ’ 
with a marginal printed note as follows: " Oranges * 
Limons, and the like are excellent remedies to this i 
disease," 

I regret I have hot access to the first and second ' 
editions of the work, but as it is, this surely cofi- , 
statutes one of the earliest references to the ei&ufrC 
cure or prevention of scurvy, fj/ 

W. A. O&BOfwxt ty 

The University of Melbourne, , ; * 

’ December p. ' /3ft 
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Australopithecus atrlcenas: The Man-Ape of South Africa. 


.-,'K’v ; , 

t * Bjr Prof. Raymond A. Daxt, University of the Witwatersrand, Johannesburg, South Africa, 


^TOWARDS the dose of 1934, Miss Josephine 
Salmons, student demonstrator of anatomy m 
"w* University of the Witwatersrand, brought to me 
the fossilised skull of a cercopithedd monkey which, 
through her instrumentality, was very generously 
, loaned to the Department for description by its owner, 
Mr* E, G. Izod, of the Rand Mines Limited. I learned 
that this valuable fossil had been blasted out of the 
^ limestone diff formation—at a vertical depth of 50 feet 
And ft horizontal depth of zoo feet—at Taunts, which 
lies 80 miles north of Kimberley on the mam line to 
Rhodesia* in Bechuanaland, by operatives of the 
Northern Lime Company, Important stratigrdphical 
evidence has been forthcoming recently from this dis¬ 
trict concerning the succession of stone ages in South 
Africa (Neville Jones, Jour. Roy, Anthrop. Inst., 1920), 
and the feeling was entertained that this lime deposit, 
like that of Broken Hill in Rhodesia, might contain 
fossil remains of primitive man. 

I immediately consulted Dr. R. B. Youhg, professor 
of geology in the University of the Witwatersrand, 

about the discovery, and 
he, by a fortunate coin¬ 
cidence, was called down 
to Taungs almost syn¬ 
chronously to investigate 
geologically the lime de¬ 
posits of an adjacent farm. 
During his visit to Taungs, 
Prof. Young was enabled, 
through the courtesy of 
Mr. A. F. Campbell, 
general manager of the 
Northern Lime Company, 
to inspect the site of the 
discovery and to select 
further samples of fossil 
material for me from the 
same formation. These 
included a natural cer- 
copithecid endocranial 
cafct, a second and larger cast, and some rock 
fragments disclosing portions of bone. Finally, Dr. 
Gordon D* Laing, senior lecturer in anatomy, obtained 
news, through hit friend Mr. Ridley Hendry, of another 
primate skull from the same cliff. This cercopithedd 
skull, the possession of Mr. De Wet, of the Langlaagte 
|)eep Mine, has also been liberally entrusted by him to 
‘ jjihe Department for stientific investigation. 

/.v The cercopithedd remains placed at our disposal 
Certainly represent more than one species of catarrhine 
'Ape. The discovery of Cercopithedd* in this area is 
. novel, for I have been informed that Mr. S. 
/Hat^hfan has in the press a paper discussing at least 
species of baboon from this same spot (Royal 
|efy of South Africa). It is of importance that, 
m of the famous Faydm area, primate deposits 
fjbeen.found on the African mainland at Oldaway 
^ Siiswtgsbtrithl dor GeseUseh. Naturforsck. 

\ on the shores of Victoria Nyanza (C. W* 
19x6), and in Bechuana- 

us] ■ ■ , 
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land, for these discoveries lend promise to the expecta¬ 
tion that a tolerably complete story of higher primate 
evolution in Africa will yet be wrested from our rocks* 

In manipulating the pieces of rock brought back by 
Prof. Young, I found that the larger natural endo¬ 
cranial cast articulated exactly by its fractured frontal 
extremity with another piece of rock in which the 
broken lower and posterior margin of the left side of a 
mandible was visible. After cleaning the rock mass, 
the outline of the hinder and lower part of the facial 
skeleton came into view. Careful development of the 
solid limestone in which it was embedded finally 
revealed the almost entire face depicted in the accom¬ 
panying photographs. 

It was apparent when the larger endocranial cast was 
first observed that it was specially important, for its 
size and sulcal pattern revealed sufficient similarity 
with those of the chimpanzee and gorilla to demonstrate 
that one was handling in this instance an anthropoid 
and not a cercopithecid ape. Fossil anthropoids have 
not hitherto been recorded south of the Fayiim in 
Egypt, and living anthropoids have not been discovered 
in recent times south of Lake Kivu region in Belgian 
Congo, nearly 2000 miles to the north, as the crow 
flies. 

All fossil anthropoids found hitherto have been 
known only from mandibular or maxillary fragments, 
so far as crania are concerned, and so the general’ 
appearance of the types they represented has been 
unknown ; consequently, a condition of affairs where 
virtually the whole face and lower jaw, replete with 
teeth, together with the major portion of the brain 
pattern, have been preserved, constitutes a specimen of 
unusual value in fossil anthropoid discovery/ Here, 
as in Homo rhodesiensts , Southern Africa has provided 
documents of higher primate evolution that are amongst 
the most complete extant. 

Apart from this evidential completeness, the speci¬ 
men is of importance because it exhibits an extinct 
race of apes intermediate between living anthropoids and 
man. 

In the first place, the whole cranium displays 
humanoid rather than anthropoid lineaments. It is 
markedly dolichocephalic and leptoprosopic, and mani¬ 
fests in a striking degree the harmonious relation of 
calvaria to face emphasised by Pruner-Bey. As 
Topinard says, “ A cranium elongated from before 
backwards, and at the same time elevated, is already 
in harmony by itself; but if the face, on the other 
hand, is elongated from above downwards, and narrows, 
the harmony is complete.” I have assessed roughly 
the difference in the relationship of the glabella- 
gnathion facial length to the glabella-inion calvarial 
length in recent African anthropoids of an age com¬ 
parable with that of this specimen (depicted in Duck¬ 
worth’s “ Anthropology and Morphology/ second 
edition, vOl, i,), and find that, if the glabetta*inion 
length be regarded in all three aa 106, them the glabella- 
gnathion* length in the young chimpanzee i$ approxi¬ 
mately 88, in the young gorilla 80, and in this fossil 70, 
which proportion suitably demonstrates the enhanced 
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relationship of cerebral length to facial length in the 
fossil (Fig. 2) 

The glabella is tolerably pronounced, but any traces 
of the salient supia-orbital ridges, which are present 
even in immature living anthropoids, are here entirely 
absent. Thus the relatively increased glabella-imon 
measurement is due to brain and not to bone. Allow¬ 
ing 4 mm for the bone thickness in the imon region, 
that measurement in the fossil is 127 mm. ; i.e 4 mm, 
less than the same measurement in an adult chimpanzee 
in the Anatomy Museum at the University of the 
Witwatersrand. The orbits arc not in any sense de¬ 
tached from the forehead, which rises steadily from their 
margins m a fashion amazingly human The inter¬ 
orbital width is very small (13 mm.) and the ethmoids 
are not blown out laterally as in modern A trican 
anthropoids This lack of ethmoidal expansion causes 
the lacrimal fossae to face posteriorly and to he rela¬ 
tively far back in the orbits, as in man The orbits, 
instead of being subquadrate as in anthropoids, arc 
almost circular, furnishing an orbital index of 100, 
which is well within the range of human variation 
(Topinard, “ Anthropology ”). The malars, zygomatic 
arches, max like, and mandible all betray a delicate and 
humanoid character The facial prognathism is rela¬ 
tively slight, the gnathic index of Flower giving a value 
of 109, which is scarcely greater than that of certain 
Bushmen (Strandloopers) examined by Shrubsall The 
nasal bones are not prolonged below the level of the 
lower orbiLai margins, as m anthropoids, but end above 
these, as in man, and arc incompletely fused together 
in their lower half. Their maximum length (17 mm ) 
is not so great as that of the nasals in Eoanthropus 
dawsom They are depressed in the median line, as in 
the chimpanzee, in their lower half, but it seems 
probable that this depression has occurred post-mortem, 
for the upper half of each bone is arched forwards 
(Fig 1). The nasal aperture is small and is just wider 
than it is high (17 mm x 16 mm.) There is no nasal 
spine, the floor of the nasal cavity being continuous 
with the anterior aspect of the alveolar portions of the 
maxilloe, after the fashion of the chimpanzee and of 
certain New Caledonians and negroes (Topinard, loc, 
at ). 

In the second place, the dentition is humanoid rather 
than anthroixnd The specimen is juvenile, for the 



AUSTRALOPITHECUS GORILLA CHIMPANZEE 

l'tr, 2 - Cnnictl form in living Anthropoids of idmlLir ago (after Duckworth) 
and m tho now fossil l-or this comparison, the fossil Is regarded as 
having the iAme calvarial length as the gorilla. 

first permanent molar tooth only has erupted m both 
jaws on both sides of the face ; i.e. it corresponds 
anatomically with a human child of six years of age. 
Observations upon the milk dentition of living primates 
arc few, and only one molar tooth of the deciduous 
dentition in one fossil anthropoid is known (Gregory, 
“ The Origin and Evolution of the Human Dentition/’ 
1920). Hence the data for the necessary comparisons 
are meagre, but certain striking features of the milk 

NO. 2884, VOL. 115] 


dentition of this creature may be mentioned. The 
tips of the canine teeth transgress very slightly 
(0*5-0*75 mm) the general margin of the teeth in each 
jaw, t.e. very little more than does the human milk 
canine. There is no diastema whatever between the 
premolars and canines on either side of the lower jaw, 
such as is present in the deciduous dentition of living 
anthropoids; but the canines in this jaw come, as 
in the human jaw, 
into alignment 
with the incisors 
(Gregory, loc, at,). 

There is a dias¬ 
tema (2 mm on 
the right’side, and 
3 mm. on the left 
side) between the 
canines and lateral 
incisors of the 
upper jaw, but 
seeing, first, that 
the incisors are 



narrow, and, sec- jr, fj ^ Norma lateralis of AusiratopiUUeM 
ondly, that diaste- ofncatiui aligned on the Frankfort horizontal. 

mata (1 mm -1*5 

mm ) occur between the central incisors of the upper 
jaw and between the medial and lateral incisors of 
both sides in the lower jaw, and, thirdly, that some 
separation of the milk teeth takes place even in man¬ 
kind (Tomes, “ Dental Anatomy/' seventh edition) 
during the establishment of the permanent dentition, 
it is evident that the diastemata which occur in the 
upper jaw are small. The lower canines, nevertheless, 
show wearing facets both for the upper canines and 
for the upper lateral incisors. 

The incisors as a group are irregular in size, tend to 
overlap one another, and are almost vertical, as in 
man ; they are not symmetneal and well spaced, and 
do not project forwards markedly, as in anthropoids. 
The upper lateral incisors do project forwards to 
some extent and perhaps also do the upper central 
incisors very slightly, but the lateral lower incisors 
betray no evidence of forward projection, and the 
central lower incisors are not even vertical as in 
most races of mankind, but arc directed slightly back¬ 
wards, as sometimes occurs m man Owing to these 
remarkably human characters displayed by the de¬ 
ciduous dentition, when contour tracings of the upper 
jaw are made, it is found that the jaw and the teeth, 
as a whole, take up a parabolic arrangement com¬ 
parable only with that presented by mankind amongst 
the higher primates. These facts, together with the 
more minute anatomy of the teeth, will be illustrated 
and discussed m the memoir which is in the process of 
-elaboration concerning the fossil remains. 

In the third place, the mandible itself is humanoid 
rather than anthropoid. Its ramus is, on the whole, 
short and slender as compared with that of anthropoids, 
but the bone itself is more massive than that of a 
human being of the same age. Its symphyseal region 
is virtually complete and reveals anteriorly a more 
vertical outline than is found in anthropoids or even 
in the jaw of Piltdown man. The anterior symphyseal 
surface is scarcely less vertical than that of Heidelberg 
man. The posterior symphyseal surface in living 
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anthropoids differs from that of modem man in possess¬ 
ing a pronounced posterior prolongation of the lower 
border, which joins together the two halves of the 
mandible, and so forms the well-known simian shelf 
and above it a deep genial impression for the attach¬ 
ment of the tongue musculature In this character, 
Roanthropus dawsom scarcely differs from the anthro¬ 
poids, especially the chimpanzee; but this new fossil be¬ 
trays no evidence of such a shelf, the lower border of the 

mandible having been mass¬ 
ive and rounded after the 
fashion of the mandible of 
Homo held elhergens is. 

That hominid characters 
were not restricted to the 
face in this extinct primate 
group is borne out by the 
relatively forward situation 
of the foramen magnum. 
The position of the basion 
can be assessed within a 
few millimetres of error, 
because a portion of the 
right exoccipital is present 
alongside the cast of the 
basal aspect of the cere¬ 
bellum Its position is such 
that the basi - prosthion 
measurement is 89 mm, 
while the ha«Mnion measurement is at least 54 mm This 
relationship may be expressed in the form of a “ head¬ 
balancing ” index of 60-7. The same index in a baboon 
provides a value of 41*3, in an adult chimpanzee 50*7, 
m Rhodesian man 83 7, in a dolichocephalic European 
90*9, and in a brachycephalic European 105 8. It is 
significant that this index, which indicates in a measure 
the poise of the skull upon the vertebral column, 
points to the assumption by this fossil group of an 
attitude appreciably more erect than that of modern 
anthropoids. The improved poise of the head, and 
the better posture of the whole body framework 
which accompanied this alteration in the angle at 
which its dominant member was supported, is of great 
significance. It means that a greater reliance was 
being placed by this group upon the feet as organs of 
progression, and that the hands were being freed from 
their more primitive function of accessory organs of 
locomotion. Bipedal animals, their hands were assum¬ 
ing a higher evolutionary rble not only as delicate 
tactual, examining organs which were adding copiously 
to the animal’s knowledge of its physical environment, 
but also as instruments of the growing intelligence in 
carrying out more elaborate, purposeful, and skilled 
movements, and as organs of offence and defence. 
The latter is rendered the more probable, in view, first, 
of their failure to develop passive canines and hideous 
features, and, secondly, of the fact that even living 
baboons and anthropoid apes can and do use sticks 
and stones as implements and as weapons of offence 
( 4i Descent of Man,” p, 81 et seq). 

Lastly, there remains a consideration of the endo- 
cranial cast which was responsible for the discovery 
Of the face. The cast comprises the right cerebral 
and cerebellar hemispheres (both of which fortunately 
nw&t the median line throughout their entire dorsal 

^ HO. 2884, VOL. 115] > 


length) and the anterior portion of the left cerebral 
hemisphere/ The remainder of the cranial cavity 
seems to have been empty, for the left face of the cast 
is clothed with a picturesque lime crystal deposit; 
the vacuity in the left half of the cranial cavity was 
probably responsible for the fragmentation of the 
specimen during the blasting. The cranial capacity 
of the specimen may best be appreciated by the state¬ 
ment that the length of the cavity could not have been 
less than 114 mm , which is 3 mm. greater than that 
of an adult chimpanzee m the Museum of the Anatomy 
Department m the University of the Witwatersrand, 
and only 14 mm less than the greatest length of the 
cast of the endoeranium of a gorilla chosen for casting 
on account of its great sue Few data are available 
concerning the expansion of brain matter which takes 
place in the living anthropoid brain between the time 
of eruption of the first permanent molars and the time 
of their becoming adult. So far as man is concerned, 
Owen (“Anatomy of Vertebrates,” vol lii) tells us 
that “ The brain has advanced to near its term of 
size at about ten years, but it does not usually obtain 
its full development till between twenty and thirty 
years of age ” R Boyd (i860) discovered an increase 
in weight of nearly 250 grams in the brains of male 
human beings after they had reached the age of seven 
years It is therefore reasonable to believe that the 
adult forms typified by our present spec imen possessed 
brains which were larger than that of this juvenile 
specimen, and equalled, if they did not actually 
supersede, that of the gorilla in absolute size 

Whatever the total dimensions of the adult brain 
may have been, theie are not lacking evidences that 
the brain in this group of fossil forms was distinctive 
in type and was an instrument of greater intelligence 
that that of h\mg anthropoids. The face of the 
endocramal cast is scarred unfortunately in several 
places (cross-hatched in the dioptographic tracing— 
see Fig. 5). It is evident that the relative proportion 



Fig 5 —Dioptographic tracing of AustrahpilHtcus afneanus 
(right fcide), ' i 

of cerebral to cerebellar matter m this bram was 
greater than in the gorilla’s. The brain does not 
show that general pre- and post-Rolandie flattening 
characteristic of the living anthropoids, but presents 
a rounded and well-filled-out contour, which points to 
a symmetrical and balanced development of the 
faculties of associative memory and intelligent activity. 
The pithecoid type of parallel sulcus is preserved, 
but the sulcus lunatus has been thrust backwards 
towards the occipital pole by a pronounced general 
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bulging of the parieto-temporo-occipital association 
areas. 

To emphasise this matter, I have reproduced (Fig. 6) 
superimposed coronal contour tracings taken at the 
widest part of the parietal region m the gorilla endo- 
cranial cast and in this fossil. Nothing could illustrate 
better the mental gap that exists between ^ living 
anthropoid apes and the group of creatures which the 
fossil represents than the flattened atrophic appearance 
of the parietal region of the brain (which lies between 
the visual field on one hand, and the tactile and auditory 
fields on the other) in the former and its surgent 
vertical and dorso-lateral expansion in the latter The 
expansion in this area of the brain is the more sig- 
nifitant m that it explains the posterior humanoid 
situation of the sulcus lunatus It indicates (together 
with the narrow interorbital interval and human char¬ 
acters of the orbit) the fact that this group of bemgs, 
having acquired the faculty of stereoscopic vision, had 
profited beyond living anthropoids by setting aside a 
relatively much larger area of the cerebral cortex to 



Flu 6 - Contour tracings of toronal sections through the widest part of the 
p-metal region o( tbe endocramal casts In Australopithecus . t and 
xn a gorilla 

serve as a storehouse of information concerning their 
objective environment as its details were simultane¬ 
ously revealed to the senses of vision and touch, and 
also of hearing They possessed to a degree un¬ 
appreciated by living anthropoids the use of their 
hands and ears and the consequent faculty of associating 
with the colour,form, and general appearance of objects, 
their weight, texture, resilience, and flexibility, as well 
as the significance of sounds emitted by them In 
other words, their eyes saw, their ears heard, and their 
hands handled objects with greater meaning and to 
fuller purpose than the corresponding organs in recent 
apes They had laid down the foundations of that dis¬ 
criminative knowledge of the appearance, feeling, and 
sound of things that was a necessary milestone in the 
acquisition of articulate speech. 

There is, therefore, an ultra-simian quality of the 
brain depicted in this immature endocramal cast which 
harmonises with the ultra-simian features revealed by 
the entire cranial topography and corroborates the 
various inferences drawn therefrom. The two thousand 
miles of territory which separate this creature from its 
nearest living anthropoid cousins is indirect testimony 
to its increased intelligence and mastery of its environ¬ 
ment It is manifest that we are in the presence here 
of a pre-human stock, neither chimpanzee nor gorilla, 
which possesses a series of differential characters not 
encountered hitherto in any anthropoid stock. This 
complex of characters exhibited is such that it cannot 
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be interpreted as belonging to a form ancestral to any 
living anthropoid. For this reason, we may be equally 
confident that there can be no question here of' a 
primitive anthropoid stock such as has been recovered 
from the Egyptian Fayiim. Fossil anthropoids, vari¬ 
eties of Dryopithecus, have been retrieved in many 
parts of Europe, Northern Africa, and Northern India, 
but the present specimen, despite its youth, cannot be 
confused with anthropoids having the dryopithecid 
dentition. Other fossil anthropoids from the Siwalik 
hills in India (Miocene and Pliocene) are known which, 
according to certain observers, may be ancestral to 
modern anthropoids and even to man 

Whether our present fossil is to be correlated with 
the discoveries made in India is not yet apparent; 
that question can only be solved by a careful (om- 
parison of the permanent molar teeth from both 
localities. It is obvious, meanwhile, that it represents 
a fossil group distinctly advanced beyond living anthro¬ 
poids m those two dominantly human charat ters of 
facial and dental recession on one hand, and im¬ 
proved quality of the brain on the other Unlik« 
Pithecanthropus, it does not represent an ape-like man, 
a caricature of precocious homimd failure, but a 
creature well advanced beyond modem anthropoids in 
just those characters, facial and cerebral, winch are to 
be anticipated in an extmet link between man and his 
simian ancestor. At the same time, it is equally 
evident that a creature with anthropoid brain capacity, 
and lacking the distinctive, localised temporal expan¬ 
sions which appear to be concomitant with and neces¬ 
sary to articulate man, is no true man. It is therefore 
logically regarded as a man-like ape. I propose ten¬ 
tatively, then, that a new family of Homo-simiadw be 
created for the reception of the group of individuals 
which it represents, and that the first known species 
of the group be designated Australopithecus afrtcanus , 
in commemoration, first, of the extreme southern and 
unexpected horizon of its discovery, and secondly, of 
the continent in which so many new and important 
discoveries connected with the early history of man 
have recently been made, thus vindicating the Darwin¬ 
ian claim that Africa would prove to be the cradle of 
mankind. 

It will appear to many a remarkable fact that an 
ultra-simian and pre-human stock should be discovered, 
in the first place, at this extreme southern point in 
Africa, and, secondly, in Bechuanaland, for one does 
not associate with the present climatic conditions 
obtaining on the eastern fringe of the Kalahari desert 
an environment favourable to higher primate life. It 
is generally believed by geologists (vide A. W. Rogers, 

“ Post-Cretaceous Climates of South Africa/ 1 Soutk 
African Journal of Science, vol. xix., 1922) that the 
climate has fluctuated within exceedingly narrow limit# 
in this country since Cretaceous times. We must 
therefore conclude that it was only the enhanced 
cerebral powers possessed by this group which made 
their existence possible in this untoward environment. ’ 

In anticipating the discovery of the true links be* 
tween the apes and man in tropical countries, there 
has been a tendency to overlook the fact that, in the 
luxuriant forests of the tropical belts. Nature V 
supplying with profligate and lavish hand an easy and ; 
sluggish solution, by adaptive specialisation, of tbsty!; 
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problem of existence in creatures so well equipped 
mentally as living anthropoids are, For the production 
of man a different apprenticeship was needed to sharpen 
the wits and quicken the higher manifestations of 
intellect—a more open veldt country where competition 
was keener between swiftness and stealth, and where 
adroitness of thinking and movement played a pre¬ 
ponderating r 61 e in the preservation of the species. 
Darwin has ^aid, “ no country in the world abounds in 
a greater degree with dangerous beasts than Southern 
Africa,” and, in my opinion, Southern Africa, by 
roviding a vast open country with occasional wooded 
elts and a relative scarcity of water, together with a 
fierce and bitter mammalian competition, furnished a 
laboratory such as was essential to this penultimate 
phase of human evolution. 


In Southern Africa, where climatic conditions appear 
to have fluctuated little since Cretaceous times, and 
where ample dolomitic formations have provided in¬ 
numerable refuges during life, and burial-places after 
death, for our troglodytic forefathers, we may con¬ 
fidently anticipate many complementary discoveries 
concerning tins period in our evolution. 

In conclusion, I desire to place on record my in¬ 
debtedness to Miss Salmons, Prof. Young, and Mr 
Campbell, without whose aid the discovery would not 
have been made ; to Mr. Len Richardson for providing 
the photographs; to Dr Laing and my laboratory staff' 
for their willing assistance ; and particularly to Mr. 
H. Le Helloco, student demonstrator in the Anatomy 
Department, who lias prepared the illustrations for this 
preliminary statement 


Biographical Byways . 1 

By Sir Arthur Schuster, F.R.S. 


6. S. P. Langley (1831-1906) 

ANGLEY’S invention of the bolometer, and his 
pioneer work in the construction of the flying 
machine, are achievements sufficiently great to ensure 
a reputation which will outweigh the recollection of 
defects due to an exaggerated consciousness of dignity, 
accompanied by a marked inability to see the humorous 
side of things. I first met Langley on the occasion of 
the total solar eclipse in August 1*878, when he estab¬ 
lished an observing station on the top of Pike’s Peak 
in order to obtain, if possible, a measure of the thermal 
radiation of the solar corona. Unfortunately, he suf¬ 
fered severely from mountain sickness, and had to be 
carried down before the day of the eclipse. 

In the following year, Langley visited England and 
expressed to me the desire to become acquainted with 
Gerk Maxwell. I was working at the Cavendish 
Laboratory at the time, and was able to assure him 
that Maxwell would be interested to meet him as he 
had, in my presence, referred in very eulogistic terms 
to a method proposed by Langley to eliminate the 
personal equation in transit observations. Clerk Max¬ 
well was just then editing Cavendish’s scientific manu¬ 
scripts, and conscientiously repeated every experiment 
that was described m them. He was specially interested 
in the method which Cavendish had devised for estimating 
the relative intensities of two electric currents, by send¬ 
ing the currents through his body and comparing the 
muscular contraction felt on interrupting the currents: 
44 Every man his own galvanometer/ 1 as Maxwell ex- 
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pressed it. When Langley arrived, I took him to the 
room where Maxwell stood in his shirt sleeves with 
each hand in a basm filled with water through which 
the current was laid. Enthusiastic about the unex¬ 
pected accuracy of the experiment, and assuming that 
every scientific man was equally interested, he tried to 
persuade Langley to take off his coat and have a try. 
This was too much for Langley’s dignity; he did not 
even make an effort to conceal his anger, and on leaving 
the laboratory he turned round and said to me: “ Whcfi 
an English man of science comes to the United States 
we do not treat him like that.” I explained that, had 
he only had a little patience and entered into the spirit 
of Maxwell's experiment, the outcome of his visit would 
have been more satisfactory. 

As an experimenter Langley takes a high rank, 
though the numerical results he derived were some¬ 
times based on calculations that were not entirely free 
from defects. This led him occasionally to an opti¬ 
mistic judgment of their accuracy. In sending out an 
assistant to repeat his measurement of the so-called 
solar constant, which expresses the total solar radiation 
in certain units, his final words to him were * 41 Re¬ 
member that the nearer your result approaches the 
number 3, the higher will be my opinion ot the accuracy 
of your observations.” The assistant, who since then 
has himself attained a high position among American 
men of science, fortunately was a man of independent 
judgment and skilful both in taking and reducing his 
observations, with the result that the number 3 is now 
altogether discredited. 



Obituary. 


Dr. J. M. Euus McTaggart, 

HE news of the sudden death of Dr. McTaggart on 
January 18, at the early age of fifty-eight, came as 
a great shock to his numerous colleagues and friends 
'both in Cambridge' and throughout Great Britain. 
He had, indeed, resigned his lectureship in Trinity 
College, Cambridge, more than a year ago in order to 
, mbre tfjne to literary work; but he went on 

‘ jiving some of the courses of lectures he had been 
to give, and his interest in everything that 
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pertained to the University continued to be as keen as 
ever.' His Friday evening lectures, open to students 
of all schools, have been for many years past a Cam¬ 
bridge institution; and various stories are related of 
his acuteness, resource, and ready wit in endeavouring 
to initiate the profanum mlgus in the problems of 
metaphysics. In the affairs of his College and in those 
of the University he took a leading and conspicuous 
part, bringing to bear upon every issue a fearless 
independence of judgment, which won for him the 
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respect and esteem even of those to whom he was 
most opposed in opinion. In politics he was strongly 
conservative, although here again he never allowed 
himself to be fettered by party ties hut pursued a path 
distinctly his own. 

McTaggart was a bom metaphysician Even as a 

S tunising and favourite pupil of J. M Wilson at 
ifton, he is said to have displayed dialectical skill, 
and, on entering Trinity College, Cambridge, he began 
a brilliant career as an undergraduate, taking his 
degree as alone in the first class in the Moral Sciences 
Tripos of r888 Jn 1891 he was elected a fellow of 1 
Trinity, having submitted as a dissertation the sub¬ 
stance of what now forms the first four chapters of the 
book he published in 1896 (dedicated “ to Miss Frances 
Power Cobbe, with mm h gratitude entitled ** Studies 
in Hegelian Dialectic ” There followed m 1901 
'* Studies in Hegelian Cosmology ” An early draft of 
the last chapter on “ The Further Determination of 
the Absolute ” had been previously printed, in 1894, 
for “ private circulation only ” , and in the preface to 
this pamphlet the author t haractenstically observed : 

“ I hoped that an attempt to explain my position to a 
few of my teachers and fellow-students might produce 
criticisms or refutations which should be profitable 
either in impro\ing or preventing any further work on 
my part” Still another book on Hegel - 4 ‘ A Com¬ 
mentary on Hegel's Logic ”—appeared in 1910 Here 
we are told that Hegel had been the chief object of 
McTaggart s life for twenty-one years, and he expresses 
his conviction that Hegel had penetrated further into 
the true nature of reality than any philosopher either 
before or after him A more popular work, “ Some 
Dogmas of Religion,” saw the light m 1906 , in it 
many novel views were propounded and they elicited 
rib small amount of discussion Lastly, in 1921, 
McTaggart published the first volume of what was 
evidently intended to be Ins magnum opus , on “ The 
Nature of Existence ” It is understood that he has 
left the manuscript of the remaining volume in a con¬ 
dition that will enable it to be put into print, so that 
we shall fortunately not be deprived of the outcome of 
his maturest leflection. 

, To indicate the distinctive features of McTaggart’s 
speculation in a few words is scarcely possible In 
the 4 Commentary ” mentioned above he stated his 
belief that the next task of philosophy will be to make 
a fresh investigation of the nature of reality “ by a 
dialectic method substantially, though not entirely, 
the same as Hegel's ”, and, in his last book, he 
attempted to show how that task is to be fulfilled 
His method differs from Hegel's principally in neither 
accepting a trxadxc division of categories nor the partial 
falsehood of the lower categories. In the first part of 
his system, that dealing with the general nature of the 
existent, he admitted only two empirical premises— 
that “ something exists ” and that “ what exists is 
differentiated ’--and the rest, he claimed, is entirely 
a prion , in the second part, the results obtained in 
the first part were to he applied to the facts which 
empirical observation reveals, or appears to reveal. 

McTaggart's idealism was not of the epistemological 
type , it did not rest, that is to say, upon any assumed 
dependence of the object known upon the knowing 
subject, it was what he was in the habit of calling 
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ontological idealism, as based upon the ground that: 
nothing exists but spirit. Spirituality he denned 
the quality of having content, such content being the 
content of one or more selves; and he held that the 
only existent realities are selves, groups of selves, and 
parts of selves. Among these selves there might 
conceivably be one self whose volitions had the appear¬ 
ance of influencing the rest of the universe so pro¬ 
foundly that lie would properly he called a god ; but 
McTaggart could find no evidence which would make 
his existence probable. Indeed, if the universe con¬ 
sist of a system of selves, and if that system be a 
unity which possesses spiritual significance and value, 
there would be, he urged, rib need of a directing mind 
to account for the traces of order in it In any case, 
if the universe be a society of selves, it cannot be a 
self; and, therefore, the Absolute cannot be God. Time, 
according to McTaggart, is an appearanre which will 
ultimately merge into the timeless or the eternal 
Finite selves will go on existing after death until they 
reach the end of the time series They cannot be said 
to be immortal in the ordinary sense, but their lues 
will not really end, although their unendingness cannot 
be an unending duration in time. 

G Dawks Hicks 


Mr. C. H. WORDINGHAM 

Mr Charles Henry Wordingham, who died on 
anuary 28 at the age of fifty-eight years, was well 
nown as an electrical engineer He was born at 
Twickenham in 1866, and was educated at King's 
College School and at King’s College, London. He 
served his apprenticeship under l)r John ilopkinson. 
He then joined the United Telephone Company, where 
his work consisted mainly in assisting with the erection 
of telephone exchanges. From 1889 to 1892 he was an 
engineer at the Grosvenor Gallery Generating Station 
of the London Electric Supply Corporation, where he 
was associated with Dr. Ferranti and Mr Partridge in 
carrying out many of the pioneering experiments 
which led the way to such important developments, 
During this period also he was head of the meter testing 
department and devised methods of testing switches 
and fuses which were very useful m practical work. 
In 1892 he again became an assistant to Dr. Ilopkinson 
and supervised the erection of the electric lighting 
stations at Manchester and Whitehaven In 1894 he 
became chief engineer to the electricity works of the 
Manchester Corporation, and for the next seven years 
devoted himself whole-heartedly to developing the 
station. 

In these early days many installations were laid down 
most carelessly, and the material employed was un¬ 
suitable, Wordingham established a testing depart¬ 
ment at the works and insisted that all the switches, 
fuses and other material used by his consumers should 
pass a standard test. He encountered great opposition 
at the start, but ultimately the manufacturers saw that 
it was to their advantage to have their devices tested. 
During his stay in Manchester he superintended the 
conversion of some 100 miles of tramways from horse 
to electric traction, and equipped 38 miles of new 
tramway. 

Wordingham left Manchester in 1901 to practise as a 
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ccmsultmg engineer, end in 1903 he was offered and 
apeepted the post of electrical engineer-in-chief to the 
Admiralty. Here he was responsible for the electrical 
equipment of all his Majesty's ships and for the electrical 
lighting and power used in the dockyards, including 
Rosyth and all the naval air stations. In 1918 he 
left the Navy and resumed his consulting practice. He 
was consulted by many local authorities on traction and 
lighting projects. He also gave expert evidence and 
supervised the erection of several power stations. 

Wordingham served for many years on the council 
of the Institution of Electrical Engineers and no one 
took a greater interest in practically all the committees. 
He was president of the Institution in 1917 and 1918, 
and laid down a standard of work which subsequent 
presidents have found it difficult to equal He was 
very enthusiastic that the Institution should found a 
Proving House for all electrical apparatus and material, 
but many difficulties stood in the way. During his 
presidentship he helped to found the Society of Radio¬ 
graphers, whi( h is doing useful work. He made many 
contributions to the technical journals and wrote a 
useful book on “ Central Electrical Stations ” 

He was president of the Junior Institution of 
Engineers and always took the greatest interest m 
young engineers, doing his utmost to encourage them 
A vast amount of work was also done by Wordingham 
in connexion with the Engineering Standards Associa¬ 
tion, lieing chairman of the Electrical Sectional Com¬ 
mittees lie also took endless pains m getting the 
Wiring Rules of the Institution of Electrical Engineers 
accepted by the authorities. He has died at a com¬ 
paratively early age, leaving many of the projects in 
which he was enthusiastically interested half finished 
He was very popular with his colleagues, and he will 
be grievously missed by every electrical engineer 

A R 


Mr George Abbott. 

Geolog y perhaps more than any other science 
needs all the assistance which careful amateurs can 
bring to the total sum of knowledge. Men living on 
the spot are of the greatest service to the official 
geologists when a re-survey takes place. George 
Abbott was one of the most painstaking of local 
geologists, whose help was always at the service of 
those who needed it. Born on March 25, 1844, he 
was in his eighty-first year when he died on January 
12 at Tunbridge Wells, where he had lived since 1878 


Scattered in various publications are many of his 
contributions to geology, but he was particularly 
interested in the various rock-forms which so often 
resemble organised life. From the magnesian limestone 
of Fulwell he obtained most of his specimens, and these 
he classified in so clear a manner that one was able ro 
realise from his tables the series of stages by which 
such forms gradually grew to their familiar pseudo- 
organic shapes 

In 1896, in conjunction with the Rev T R. R. 
Stebbing, Abbott (onceived the happy thought of 
creating a union of scientific and similar societies in the 
south-east of England for mutual help, and the first 
two of the South-Eastern Union's Annual Congresses 
were held at Tunbridge Wells. The Union grew into 
a vigorous organisation and has held its annual 
congresses regularly ever since, whilst Us annual 
proceedings, The South-Eastern Naturalist, is now 
accepted as a responsible scientific publication Some 
years later he founded a Geological Physics Society, 
but here apparently was a society winch was not 
needed, for after a few years of vicissitude it ceased 
to exist. Its work is being done by other organisa¬ 
tions, but as a protest against the overpowering study 
of paleontology it performed some useful work. 

Abbott had suffered a good deal during the last few 
years, and his favourite study, apart from his medical 
duties, was a great comfort in the time that he was 
laid by He founded the local natural history society, 
and supplied many specimens to the elementary 
schools of the borough, on the Town Council of which 
he served for some years He also established the 
Eye and Ear Hospital at Tunbridge Wells, and was 
ITon. Surgeon from 1878 to 1886 


We regret to announce the following deaths 
Prof W A Haswell, F R S , emeritus professor 
of biology in the University of Sydney, and author, 
with the late Prof T. Jeffrey Parkei, of "A Text 
Hook of Zoology/' aged seventy 

Dr N Kulchitsky, lecturer in histology at 
University College, London, and formerly professor 
of anatomv in the University of Kharkov, on 
January 29 

Dr. D B Spooner, deputy director of artlneology 
in India since 1919, on January 30 
Prof Hermann Schunck, a former director of the 
Badisohe Anilm- und Soda-Fabrik at Ludwtgsliafen, 
who retired 111 1923, on January 8, at Solln near 
Munich 


Current Topics and Events. 


Elsewhere in this issue appears an account of a 
remarkable discovery which appears to afford prtma 
facie evidence of the occurrence at a remote period 
in South Africa of a pre-human stock, neither chim¬ 
panzee nor gorilla, and possessing a series of charac¬ 
ters differentiating it from any anthropoid hitherto 
known. Fossilised fragments from a limestone cliff 
formation at Taungs, 80 miles north of Kimberley, 
in Bechuanaland, when fitted together, have revealed 
a natural endocramal cost with almost the entire face 
Of what at first sight appeared to be an anthropoid, 
but on closer examination is found by Prof. Dart to 
exhibit humanoid rather than anthropoid characters. 
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The occurrence of a fossil anthropoid so far south 
would in itself be sufficiently remarkable, but the 
interest and importance of this discovery is enhanced 
by its remarkable divergence from the anthropoid 
and its approximation to the human stock. Not 
only is this exhibited m the character of the cranium 
as a whole, but it is also apparent m the formation 
of the brain, so far as this is indicated by the endo- 
cramal cast. The position of the foramen magnum, 
if correctly estimated, in itself would indicate that 
this sub-human type was well on the wav towards 
acquiring the upright posture, and the inference of an 
increase in intelligence which would follow upon a* 
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freer use of the fore-limbs is supported by the develop¬ 
ment of the association areas of the brain, which is 
such as to indicate a marked advance m the growth 
of intellect. So far are we taken by Prof Dart’s 
preliminary report and the photographs which accom¬ 
pany it A detailed examination of the evidence 
upon which his conclusions are based must await 
the publication of the monograph now in course of 
preparation. Within recent years, South Africa, in 
the discovery of the Boskop and Rhodesian skulls, has 
added remarkable chapters to the history of early 
man ; but even the interest of Rhodesian man may 
well be eclipsed if the claim of Auatralopitfiecus 
afrtcanus be substantiated. In this event, we shall 
have advanced one stage further, and that a stage 
of the greatest importance, in the quest for the cradle 
of mankind, whether that eventually prove to have 
been in Africa or elsewhere 

The series of extracts from Dr Birch's ,r History 
of the Royal Society,” that have been appearing in 
Nature week by week during the past year, reached 
a conclusion with the article published last week. 
But to Lancelot, Lancelot succeeds , M Early Science 
at the Royal Society ” will be followed by ” Early 
Science at Oxford,” a somewhat similar senes of 
extracts taken from the Minute Books of the Philo¬ 
sophical Society at Oxford between the years 1683 
and 1690 By some the Oxford Society is regarded 
as the origin from which the Royal Society sprang. 
Certainly it was a fully organised body, with a 
constitution and officers, more than ten years before 
the London Soctetv received its first charter, or 
recorded proceedings; and even in the papers of 
the Royal Society itself there are occasional early 
references to " an ingenious assembly ” meeting m 
Oxford. The gatherings were, however, somewhat 
irregular owing to the fact that the members having 
no proper meeting-house, had to rely upon private 
hospitality, which made it difficult for them to 
accumulate books or collections, or even to arrange 
experiments The building of the Ashmolean 
Museum, with a chemical laboratory in the basement 
and a room for the study of natural history on the 
first floor, provided the accommodation that was 
necessary for further progress, and on October 26, 
168-1, " The Company meeting in ye Naturall History 
School, dcsncd Dr Wallis, to take on him ye trouble 
of ye Chair , and appointed Mr Musgrave to take 
ye Minutes of their Discourse.” Extracts from Mr. 
Musgrave's minutes are now published for the first 
time 

On December 15 last the Foreign Secretary, in 
response to a question m the House of Commons 
asked by Mr A A. Somerville, M P. for Windsor, 
issued a Return giving full particulars of the Boxer 
Indemnity (Hansard’s Debates, Dec. 25, 1924, p, 641, 
price 6d ; 01 Christian Industrial Fellowship, 4 The 
Sanctuary, Westminster, price rd.). The Return 
enumerates not only the Powers concerned and the 
annual quotas paid to each, but also, in the case of 
remitting Powers other than Great Britain, the 
operative instrument and the stated purposes of re- 
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mission, together With the machinery set up. One 
notable point of this illuminating document is that all 
the other remitting Powers (United States, Japan, 
Russia, France) have defined the purposes of their 
remission by statute or other legislative process, 
leaving to committees the task of carrying into opera* 
tion the purposes thus defined Another point 
common to all, except France, is that the purposes of 
remission are declared to be exclusively educational 
or cultural . even France makes a similar declaration, 
but its action is postponed until the debts of a state- 
guaranteed bank have been discharged. The re¬ 
mitted quotas—all of which continue until T945— 
vary from 1,000,000/ a year (Russia) to 130,000/, 
(United States), that being all that remains of her 
original share of 260,000/ To Britain is due 400,000/. 
a year The German and the Austro-Hungarian 
quotas, 700,000/. and 30,000/ respectively, were 
cancelled by the allies as a result of the War The 
China Indemnity Bill is down for second reading 
in the House of Commons on February 13 The 
Government will, it is understood, introduce the late 
Government's Bill, as amended in committee If, 
when the Bill becomes an Act, the present meaningless 
description of purposes is retained, an advisory com¬ 
mittee, and not Parliament, will determine whether 
" educational or other ” purposes shall, for example, 
be interpreted to include railways. It is hoped, how¬ 
ever, that the Government may be induced so to 
define the purposes as to exclude this possibility , for 
though such a use of part of the fund might benefit a 
few contractors and employ a few engineers in China, 
it would certainly lower our prestige and alienate those 
for whom our remission of a just debt has been made. 

Prof W J. Dakin's inaugural address on ” The 
Teaching of Biology in Secondary Schools," delivered 
before the Liverpool Biological Society and published 
in vol xxxvui., 1924, of the Society’s Transactions, is 
a forcible pleading for the inclusion of biology as a 
subject of general education in school curricula Not 
botany alone, or zoology alone ; but the study of 
life-processes as manifested both in plants and in 
animals, the mutual relations of the members of the 
two kingdoms, and the bearings of both on human 
welfare—this is the type of biology that he advocates. 
Since in many schools botany is already taught, a 
large portion of the address is devoted to showing 
how zoology may, with a little foresight and slight 
expense, be likewise included in the teaching scheme. 
Difficulties that are feared, and objections that have 
been raised by some teachers, are discussed ; and 
useful suggestions are offered by which apparent 
obstacles may be surmounted. An emphatic denial 
is given to the statement made in the Report of the 
Investigators of the Secondary School Examinations 
Council that " the principles of Biological Science 
can be better illustrated by means of botany, es¬ 
pecially as physiology occupies a far more important 
part in the subject than in zoology, which does not 
readily lend itself to experimental treatment/' There 
will doubtless be differences of opinion among teachers 
regarding the exact stage at which biology, in the full 
sense recommended by Prof, Dakins, can mos£ 


NATURE 


203 


February 7, 1933] 


advantageously be introduced into the school time¬ 
table ; but it is to be hoped that this address will be 
( taken to heart and widely applie4 in those classes to 
which such teaching is appropriate. 

£>r. W. P. Davey, the research physicist of the 
General Electric Company of America, has produced 
a crystallised form of copper the electric conductivity 
of which is 13 per cent better than that of ordinary 
pure electrolytic copper. Prof. Bndgman, of Har¬ 
vard, was the first to discover that copper could be 
produced in relatively large crystals by the method 
of slowly heating it in an electric furnace and then 
cooling it equally slowly. On December 31, Dr. 
Davey described to the American Physical Society 
his success in producing copper crystals nearly an 
mch in diameter and six inches long. These specimens 
could be bent without effort, but once bent they could 
not be straightened again This is attributed to the 
effect produced by the bending m upsetting the 
balance of the atoms of copper The crystals seem 
to readjust themselves into small crystals again, so 
that for all practical purposes it becomes a bar of 
ordinary copper and is equally inflexible. By X-ray 
examination it was shown that the prepared copper 
" was simply one large crystal, the atoms being arranged 
in regular rows from end to end. When the crystal 
was hammered it lost its super-conductivity. The 
new copper has a greater conductivity than stiver. 
At present its manufacture on a commercial scale is 
not feasible, but Dr. Davey thinks that the time is 
m sight when it can be used for ordinary dynamos 
and conducting mains As less copper would be 
required for a given service, it would cheapen the cost 
of conduits 111 underground work and of the towers 
required for overhead conductors. 

Scientific addresses by Sir Robert Hadfiekl are 
usually of a most comprehensive and enlightening 
kind, and that delivered by him before the Oxford 
University Junior Scientific Club on January 21 will 
delight all who see it in its published form. The 
address was entitled " Metallurgy and its Influence 
on Modern Progress," and it occupies al>out 190 pages, 
of which only a portion was read and illustrated by 
lantern slides and moving pictures Amongst the 
plates in the published volume is a particularly in¬ 
teresting one showing Roger Bacon (1214-1292), one 
of the early founders of scientific thought in Oxford ; 
the illustration represents Bacon, who wrote letters 
" of the Secrets of Arts and Nature " to the Paris 
University, presenting a book to the Chancellor of 
that University. By kind permission of the War 
Office and Admiralty, Sir Robert was able to show, 
in the course of his address* a cinematograph picture, 
taken by himself and his staff, of loading and firing 
a 15-inch gun at the Government Proving Ground at 
Shoeburyness, including a view of the butt one six¬ 
teenth of a second later showing the impact on the 
plate; one half second later showing large numbers 
of fragments flying from the plate and the butt, 
and finally the unbroken projectile* weighing nearly 
' ofie ton, after it had perforated the thick, hard-faced 
Armour plate against Which it was fired. The sections 
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devoted to metallurgy m the book cover about one 
hundred pages, in which Sir Robert refers to the 
importance of iron in antiquity, and the rise and 
importance of alloy steels He gives a history of ;the 
invention by himself of manganese steel, silicon steel, 
and other alloy steels, and refers also to the value 
of heat treatment and the history of the pyrometer 
In concluding his address Sir Robert directed atten¬ 
tion to the importance of effort, progress and inter¬ 
national co-operation, and suggested that there should 
be an annual Science Day to impress upon the com¬ 
munity the place of science in modern life. 

Sir Oliver Lodge’s third talk on " Ether and 
Reality," delivered on February 3 under the auspices of 
the British Broadcasting Co from the London Station, 
aLO, was devoted to the electric charge and the means 
by which electric charges act on each other. The follow¬ 
ing are extracts from his instructive address . —Dis¬ 
coveries of the present century have shown (what had 
already been suspected by Faraday and Maxwell m the 
lastcentury) that electric charges are discontinuous, like 
matter, that they exist as separate particles, although 
their field or region of influence extends throughout 
space. Moreover, electiic particles or corpuscles are 
of two opposite kinds, which attract each other, and 
when very close together blot out each other’s held at 
a distance and form a neutral combination Particles 
which attract each other need not fall into each other, 
any more than the planets fall into the sun The 
negative corpuscles can revolve round the positive,' 
and thereby constitute a neutral group, with which 
we are familiar as an atom of matter. That is what 
an atom of matter is , that is what is meant by saying 
that matter is electrically constituted The particles 
of opposite sign arc called electrons and protons and 
are joined by lines of force, which represent something 
going on in the ether , all electrical phenomena can 
be expressed in terms of these lines of force Lines 
. of force represent a state of the connecting medium 
which unites electrons and protons and causes their 
apparent attraction Similar lines account for co¬ 
hesion. Gravitational lines of force unite earth and 
moon W’e should always look for a medium, and 
we always find the ether operative in the physical 
universe ; whether it is active in the mental universe 
we are not so sure Mind usually acts on mind 
through a physiological mechanism , whether such 
indirect mode of connexion is always necessary is a 
subject for investigation. The laws of mental action 
may be quite different from physical laws , we should 
not let mechanism dominate us, for we may have to 
enlarge our conceptions. 

" The Mountain Structure and Geographical Rela¬ 
tions of South-eastern Asia " formed the subject of a 
discoiirse delivered at the Royal Institution on Friday, 
January 30, by Prof John W. Gregory. Prof. 
Gregory stated that the continuity of the Alpine- 
Hinialayan system has been proved from western 
Europe to eastern India. Its further Eastward con- 
tin uatfon, according to one view, is across central 
China to Bering Straits, and according to another 
through western Burma to Sumatra and thence along 
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the southern islands of the Eastern Archipelago. Its I of the normal. It 1 -eras wetter than any year since 


diversion from its eastward course has been attributed 
to the mass of Chinese Tibet, the structure of which is 
complex, being due to movements at two different 
dates. The later movements belong to the series 
which made the Alps and Himalaya and are geologic¬ 
ally modern The other group is much older and is 
represented in Asia by the Alt aid mountains. The 
most direct proof of the Himalayan movements is 
afforded where rocks which, as in the salt basin of 
Yunnan, were not in existence when the Altaid moun¬ 
tains were made have been intensely folded. At the 
end of the Altaid uplifts, the site of the Indian Ocean 
was covered by Gondwanaland, which extended from 
South America across the Old World to Australia 
This continent was broken up by successive sub¬ 
sidences , and the gulfs thus formed gradually became 
the Atlantic and Indian Oceans These movements 
were accompanied by volcanic eruptions, which 
deluged equatorial Africa and western India under 
floods of lava, while East Afiica was torn asunder by 
the formation of the Great Rift Valley One diffi¬ 
culty m the explanation of these eruptions and frac¬ 
tures by the foundering of the floor of the Indian 
Ocean was the apparent absence of any corresponding 
phenomena on its eastern side The evidence now 
shows that Burma and western China were disturbed 
by volcanic eruptions and fractures contemporary 
with those of East Africa The geographical relations 
of the mountains of south-eastern Asia therefore 
indicate that the Alpine-Himalayan system is part of 
a belt of crumpling of the crust where the in-sinking 
northern dome of the world pressed against the 
tropical and subtropical belt 

1 

At a meeting of the Newcomen Society held on 
January 28 two historical papers were read, the first 
being by Mr Hamilton, an American member, on 
" The Windmills of Cape Cod/’ while the second was 
by Mr. David Brownlie, and was entitled 14 Some 
Notes on a Neglected Worthy, John Patison of 
Amine ” John James Patison was born at Leith in 
April 1828 and died at Tnverkeithing in July 1905. 
Though his youth was passed in a bookshop and a 
bank m Edinburgh, he was able to start a salt works 
at Musselburgh, and afterwards, when he had removed 
to Airdrie, he began experimenting on the carbonisa¬ 
tion of shale, and near Airdrie he established the 
Whiteugg Chemical Works Mr Brownlie referred 
to him as one of the earliest practical workers in the 
commercial development of the Scotch shale oil in¬ 
dustry, though its real founder was, of course, James 
Young The distillation of shale at Whiterigg ceased 
about 1864, a few years after the discovery of 
American petroleum Patison was also the inventor 
of an internal screw conveyer retort, and Mr Brownlie 
in his paper gives some interesting details of other 
inventors in the same field. 

The rainfall of 1924 is dealt with in the Meteoro - 
logical Magazine for January, but at present it is only 
possible to outline the general features. Over the 
British Isles as a whole, the year was unusually wet; 
the average fall was 48*5 in., which is 117 per cent. 
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1903, when the rainfall over the British Isles was* 
52 5 in. or 127 percent, of the normal. In 1924 the 
rainfall was only slightly heavier than in 1916 and, 
1912, when the percentage of the average was 115 
and 116 respectively. In parts of Scotland and the 
north of England, there were fairly large areas where 
the 1924 rainfall was deficient, and at Louth m 
Lincolnshire the rain was only 89 per cent, of the 
average. In England and Wales the rainfall for the 
year was 121 per cent, of the average for the 35 
years, 1881-1915 , in Scotland it was 105 per cent.* 
and in Ireland 122 per cent. More than 140 per cent, 
of the average occurred on Dartmoor, on the Cots- 
wolds, and to the north of London at Maidenhead and 
Chelmsford At High Wycombe, m Buckinghamshire, 
ram measured 38*94 m , which is 13*04 in. more than 
the average, and is 50 per cent, above the normal; 
it is the largest fall, with the exception of that in 1903, 
since records were commenced in 1846 The London 
rainfall, according to the Camden Square records, 
was 33*08 in , which is 8*6i in or 35 per cent above 
the normal, the largest rainfall since 1916 Ram fell 
in London on 188 days, and the duration of rain for 
the year was 539 6 hours January, May, September, 
and December were all very wet, whilst February 
and March were unusually dry. 

The Hunterian oration in connexion with the Royal 
College of Surgeons of England will be delivered at 
the college on Saturday, February 14, at 4 o'clock, 
by Sir D'Arcy Power. 

Sir William B Hardy will deliver a lecture on 
" Problems presented by Films on Solid Surfaces/* 
under the auspices of the Chemical Society, at 8 p.m. 
on Thursday, February 26, in the lecture hall of the 
Institution of Mechanical Engineers, Storey's Gate, 
Westminster, S W. Invitation has been extended to 
fellows of the Physical Society. 

On Tuesday, February 10, at 515 pm, Prof. J. 
Barcroft, Fuilerian professor of physiology, begins a 
course of four lectures at the Royal Institution on the 
colour of the animal creation. The Friday evening 
discourse on February 13 will be delivered by Dr, B, 
Malinowski on the forces of law and order in a primi¬ 
tive community, and on February 20 by Prof T H. 
Pear on acquiring muscular skill 

The Minister of Agriculture and Fisheries has 
appointed a permanent committee to advise the 
Ministry on ail questions relating to agricultural 
meteorology, The committee consists of ;—Sir Napier 
Shaw (Chairman), Prof. V. H. Blackman, Mr H. 
Corless, Mr. R A Fisher, Mr. J. C, F. Frver, Mr. R. H. 
Hooker, Mr. R. G. K Lempfert, Sir Thomas Middleton, 
Mr, J. Ramsay, Mr. H G. Richardson ; Mr. W. R. 
Black, of the Ministry of Agriculture, has been 
appointed secretary of the committee. 

At the annual council meeting of the National 
Union of Scientific Workers, which was held at the 
University of London Club on January 31, the 
president, Prof. G. H, Hardy, announced that the 
efforts which the Union has been making for some 
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'jtjtato past to obtain an increase in the Treasury grant 
to the Royal Society, in aid of scientific publications, 
have been successful. It is understood that, in the 
estimates for the coming financial year, the Govern¬ 
ment will make provision for an increase in this grant 
from 1000/. to 2500/. a year. The Annual Report 
of the Executive Committee records many other 
activities of the Union which are of interest and 
benefit, not only to members, but also to the scientific 
world at large. During the past year, three new 
branches have been formed, and the number of new 
members elected has been considerably larger than 
in previous years. 

Last month Mi A Cobham made a flight over the 
Himalayas The Times gives some details of his 
joumev. Leaving Calcutta he reached jalpaigun in 
34 hours, the object of this part of the journey being 
to survey an air route to Darjeeling. From Jalpaigun 
he stalled his reconnaissance over the Himalayas, 
passing over Darjeeling at a height of some qooo ft 
Flying towards Kinchinjunga, Mr. Cobham experi¬ 
enced difficulties at about 12,000 ft., but after turning 
and descending, lie returned and climbed without 
difficulty to 17,000 ft. At that altitude breathing 
was not easy, but temperature was not so low as at 
12,000 ft After taking a series of photographs of the 
range, Mr. Cobham returned to Jalpaigun, having 
occupied only 3$ hours in his flight He believes that 
the whole Himalayan range could be accurately sur¬ 
veyed from the air at a relatively small cost, and that 
a flight over Mount Everest would be easy 

The arrears due to the War m the great Index 
Kewensts are being rapidly overtaken. The last pre- 
War Supplement, covering the years 1906-10, was 
published in 1913, and it was not until nine years later 


that it was possible to issue Supplement V., covering 
the years 1911-15. But Supplement VI., covering 
the years 1916-20, is now complete, and printing has 
begun at the Oxford University Press We learn 
from the publishers that their stock shows that a large 
number of sets of the work have not yet been com¬ 
pleted to date by the addition of Supplement V. 
(published in 1921), and they ask us to direct the 
attention of librarians to this fact. The value of the* 
work, both scientific and pecuniary, is, of course, 
seriously impaired bv the failure to complete sets ; 
and the relatively low price at which the Supplements 
are issued has been made possible by the support 
given by librarians and learned institutions all over 
the woild. 

Intermiti knt bournes are flowing in chalk areas 
in the south-east of England, and the Croydon bourne 
is no exception. It is probably not yet at its highest, 
but broke out as usual in the garden of the Rose and 
Crown, at Warimgham It is now gradually creeping 
up the valley. More interesting is the fact that the 
Addmgton-Wickham Bourne is again out This, after 
disappearing for about 33 years as a flow of any 
magnitude, appeared in June 1916, and is now again 
flowing, but it has passed its maximum The gravei- 
pit which has been made m its path was covered by 
water, but not to any depth, and it is subsiding. 
This bourne is not directly on the chalk, but wells 
up through a thickness of tertianes, and hence does 
not appear until these have been saturated It is 
noteworthy as being in the valley which must have 
been at one time an upper reach of the Ravcnsbourne. 
Sodden patches* which have been Jet down near its 
! source seem to show that underground solution is 
i taking place to some extent 
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The Opposition of Eros in 1931.—This opposition 
will be much the most favourable since Eros was 
discovered in 1898. Dr. Witt, who discovered the 
planet, has been engaged on the Btudy of its per¬ 
turbations up to 1931, and announces that he has 
now completed this work. The German observa¬ 
tories are now making arrangements for the careful 
observation of stars that lie near the planet’s track, 
as they will be required as reference stars ; they are 
also inviting co-operation in other countries. 

The details of Dr. Witt's work are not yet pub¬ 
lished, but the following ephemeris, based on earlier 
elements, gives a general idea of the conditions during 
the time that the planet is within 19 million miles of 
; the earth. 
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The taaxhhtun parallax, on Jan. 29, is about 52'. 
-'linger preparation is possible on this occasion than 
tgot approach, and the minimum distance is 
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little more than half so great; thus we may hope for 
a corresponding increase in accuracy 

The U S.A. Naval Observatory, Washington — 
The report of the superintendent, Capt E T Pollock, 
for the year ended June 30, 1924, has been published. 
In the Nautical Almanac Department, special investi¬ 
gations have been made of the orbits of the satellites 
of Saturn and Neptune. In the latter 1633 observa¬ 
tions, ranging from 1889 to 1923. are included. A 
new catalogue of 1504 standard stars has been con¬ 
structed and half of it is in type The positions of 
the stars are a decided improvement on those in Boss’s 
General Catalogue. Most of the Nautical Almanac 
for t 927 is in type 

The details are given of work with two transit 
circles and several equatorials, with these last, 
satellites and minor planets were observed. There 
were two dates when the sunspot activity showed a 
minimum, February 1923 and tfie end of August 3923. 
Numerous observations were made with the Prime 
Vertical Instrument: three determinations of the 
constant of aberration from these observations are 
20*54*, 20*55*, 20 58*. All appear to be on the large 
side. 

The Department for Training Naval Officers in¬ 
cludes branches for studying the gyro-compass and the 
magnetic compass. 
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Primitive Mural Decoration in Southern 
India —A paper by the late Dr Kelson Annandale, 
published in vol vin No, 4 of the Memoirs of the 
Asiatic Society of Bengal, describes a primitive but 
effective form of art which is found in a Uriva village 
on Samal Island on the northern shore of Lake 
Chilka in Onssa The people of Samal speak 
the Unya language, but physically they are a 
mixed type, some snowing traces of aboriginal blood 
while others present a Mongoloid appearance Their 
culture is piimitive and nominally they are Vish- 
nuvite Hindus mostly of the Goala or cowherd caste 
Some of the houses are composite, sheltering several 
families under one roof The walls of the houses are 
uniformly covered with a wash of red earth forming 
the background of the decorations The simplest 
form of pattern is made by applying the three fingers 
dipped m chalk and water to the walls The more 
elaborate patterns fall into two groups, of which the 
character is indicated by their names One is called 
janar , a kind of maize, the other pun'jha pareda, 
" four coconuts," of which, however, only three can 
be distinguished as a rule. These patterns are usually 
executed by men More elaborate designs also are 
in use, some made by women, in which birds and 
fishes appear Most of the interior decorations were 
painted in several colours, while some of those used 
in internal passages were mythological Outside are 
certain lucky signs, such as double fish and foot¬ 
prints ; the object of the decorations seems to be 
purely aesthetic.3 

Archeological Remains in New Zealand —In 
vol u No 4 of the Records of the Canterbury 
Museum, Mr II. D. Skinner continues his description 
of the objects found m caves near Christchurch, N Z., 
opened in 1889, which were sent to the Otago Uni¬ 
versity Museum in 1922 The material from Monck's 
Cave, which is situated about a mile east of the Moa- 
bone Point Cave previously described, although 
more interesting than that found in the latter, is 
scientifically of less value, as no record was kept of 
its stratification. Sixteen pieces of moa bone were 
sent to the Museum, eight of which were worked. 
One of the most interesting articles found was a 
carved bailer, the only known example from South 
Island, which, with a paddle, was found immediately 
the cave was opened. It is therefore probably of 
later date than the moa-hunter age Its decorative 
motif of a bird's head and loop coils was not pre¬ 
viously known from this district. An outrigger float 
is the only New Zealand example which has been 
preserved Of a number of adzes, several were 
Polynesian in form but none of West Pacific types. 
Among a variety of other articles were a toy canoe 
and paddle and a toy dog, which confirms the accounts 
of Maori dogs given by early travellers. One of the 
most interesting discoveries was a series of cuttings 
of human hair showing a considerable variation in 
pigmentation, ranging from dark brown to chestnut. 
Its very fine plaiting points to Polynesian relationship. 

"Tolour Fatigue in the Eye. —In a pamphlet 
(reprinted from The Medical World) Dr. F. W. 
Edndge-Green, who is special examiner and adviser 
to the Board ot Trade on colour vision and eyesight, 
quotes the following passage from Dr. Troland on 
mmuthesis (that is, colour fatigue) : " The general 
conclusion to be drawn from the work is, therefore, 
that mmuthesis due to one colour does not alter 
the luminosity of another colour to a degree differing 
appreciably from that in which it is altered itself. 
In other words, the change in sensitivity to brightness 
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occasioned by stimulation of the retina is independent 
of the wave-length constitutions of the irunuthetic 
and of the reacting lights. This seems to imply that 
the luminosity function is not essentially linked with 
the colour or chromatic function, and stands m 
contradiction to the views of Abney, Ives, and others, 
who treat luminosity as the sum of the primary 
colour values of any stimulus. The present results 
appear also to be in conflict with experimental data 
along similar lines published by Abney and by 
Burch, so that further study of the problem would 
seem to be required on a larger number of subjects." 
These conclusions are m agreement with those to 
which Dc, Edridge-Green himself and co-workers 
have come (see " Physiology of Vision," p 248, Proc. 
Roy. Sue , 1912). 

Larvae of Decapod Crustacea, —Notwithstand¬ 
ing the strange forms they frequently assume, the 
larvae of decapod Crustacea have in recent years 
received very little attention at the hands of zoologists. 
This is no doubt due to the great labour involved in 
linking up unknown forms with parents which often 
have a widely different appearance, and to a fear that* 
when all is done, little real advance will have been 
made m our knowledge of the group In his report 
on the larval decapods obtained by the British 
Antarctic (Terra Nova) Expedition (Crustacea, Part IX. 
British Museum (Natural History) 1924 Price 155.) 
Mr Robert Gurney has shown that such studies may 
yield indications of great phylogenetic importance. 
Although the numbers of known larvae are still few m 
comparison with adults, it is clear from Mr Gurney's 
work that a classification derived from them will 
sometimes diverge in a striking manner from the 
system generally adopted. This system, based 
mainly on the morphology of the adult decapod, is 
none too securely founded, and there is little doubt 
that a knowledge of the larval structure will be of 
great assistance in its revision Two of the more 
important conclusions that Mr. Gurnev has reached 
are that the Stenopidea should be removed to the 
Reptantia, and that the Thalassimdea are not homo¬ 
geneous, but fall into two divisions —a Homarine 
series, including the Axiidae and Callianassume, and 
an Anomuran senes, including the Laomeduda) and 
Upogebiinae A feature that will appeal strongly to 
every student of the group is that m Mr Gurnets 
work he is provided, for the first time, with a system¬ 
atic presentation of all available information on 
decapod larvae Under most of the family headings 
the principal larval characteristics are summarised 
or discussed, and there is a valuable list of references 
to the widely scattered literature 

The Tanning Qualities of Mangroves — In 
Indian Forest Records, vol. x. part x for 1924, Mr, 
J. A Pilgrim has an interesting account of the 
mangroves of Tenasserim as a possible source of 
supplies of tannin. The writer was appointed 
tannin expert to the Government of India with the 
idea of surveying from this point of view the man¬ 
groves of Burma, but as delay was caused in this 
project through the War, he has in the meanwhile 
carried out an investigation of the mangroves of the 
Sundarbans of Bengal, and thus is able to compare 
his Burmese results with further data obtained in 
more northern latitudes. Pilgrim points out that 
whilst on the whole the mangroves of the Sundarbans 
and of Tenasserim show no noteworthy difference^, 
yet on the whole, (1) the best of all the mangrove 
tans, and (2) the commonest of these tans, both show 
themselves richer in tannin in the more southern 
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latitude. Tfie best source of tannin is said to be 
Caropa tnoluccensis, the commonest Rhuophora 
mucronata. This latter species has been widely 
collected, and Pilgrim points out that it has shown 
itself richer in Borneo than in the Philippines, whilst 
chemists m Sarawak, S. Borneo, get somewhat higher 
yields of tannin than Pilgrim from N Borneo, 
and now the Burma material proves more valuable 
than that from Bengal The writer concludes that 
his present results seem to support the general thesis 
that mangroves increase m tannin content as they 
approach the Equator. 

Overseas Transport of Apples —Early in 1923 
a scientific expedition, consisting of Dr Ezer Griffiths, 
Mr, A. J Smith, and Mr Edgar A. Griffiths, was sent 
by the Food Investigation Board to study problems 
involved m the transport of apples from Australia to 
England. Special Report No. 20 of the Board, 
entitled, “ The Problems of Apple Transport Over¬ 
seas/* by Drs Kidd and West (H M S O , price qd 
net), m a general survey and summary of the results 
obtained. The investigation originated in an inquiry 
as to whether the disease known as " brown heart *' 
could be correlated with the atmospheric conditions 
m the holds m winch the apples were carried Four 
boats, representative of the different systems of 
marine refrigeration m use, were studied and a com¬ 
plete record obtained of the carbon dioxide content 
of the atmosphere of Ihe holds, and of the temperature 
distribution in the interior of the cargo of apples 
One surprising result observed w as the magnitude of 
the accidental ventilation which takes place due to 
leakage ; calculations based on the estimated rate of 
production of carbon dioxide by the respiration 
processes of the apples and the periodic measuicment 
of the amount of gas present in the hold show that, 
in one of the boats studied, about 300 cubic feet of 
air per day per ton of apples finds its way into the 
hold. Tins was the case of a boat equipped with 
forced circulation of the cooled air In a boat 
depending on convection currents from cold brine 
pipes for the cooling effect, the leakage was con¬ 
siderably less and the accidental ventilation was only 
just sufficient to keep the carbon dioxide concentra¬ 
tion below the danger limit of about 10 per cent. 
Another important result of the expedition was to 
show that none of the present systems employed for 
the stowage of the apple cases produced a uniform 
temperature distribution throughout the mass This 
is a problem which is now being studied at the National 
Physical Laboratory by the aid of scale models. The 
expedition also afforded an opportunity for observing 
under marine conditions the behaviour of vauous 
types of physical apparatus used in the investigation, 
such as electrical thermometers, carbon dioxide 
indicators, hygrometers, and anemometers 

Petroleum in the Lost Soldjer-Kerris Dis¬ 
trict, Wyoming —Messrs. A, 1 L Fath and G* F. 
Moulton, of the United States Geological Survey, have 
recently completed their work in this interesting area 
of south central Wyoming, an area in which there 
has been active oilfield development since 1916. The 
results of the survey are contained in Bulletin 756, 
The geology conforms with that characteristic of the 
Big Horn Basin as a whole, and, as would be expected, 
Cretaceous beds constitute the most important strati- 
graphicai and economic formations. In this area of 
about 600 square miles, the authors have described 
nine domes and anticlinal folds with which oil and 
m are associated ; these local structures, regarded 
as being post-Oligocene in age, are superimposed on 

is known as the Rawlins Uplift, a regional 
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1 structure of early Tertiary or even older achievement. 
Some difficulty was experienced in mapping the 
district owing to the outcropping formations being 
much concealed by alluvial wash and blown sand, 
but two of the domes, Lost Soldier and Bunker Hill, 
are indicated topographically, especially the fir^t, 
which accounts for its earlier development as an 
oilfield. Faulting has affected the structures consider¬ 
ably, most dislocations cutting across the flanks of 
the folds ; this naturally has a marked influence on 
the distribution of the oil-sands involved. In 1921 
the Lost Soldier held produced 380,811 barrels of oil 
from 28 wells , m the same year the Ferris Dome 
produced 16,740 barrels, and what is known as the 
1 G.P. Dome * yielded 74,199 barrels from 3 wells 
On another, the Mahoney Dome, a rich gas sand was 
encountered with an open-flow yield estimated at 
50,000,000 cubic feet of gas per day , lightning 
ignited the gas and the well burned for 27 davs before 
being extinguished, which was accomplished by ex¬ 
ploding a 25-pound charge of dynamite close to the 
well-mouth, taking advantage of the momentary 
slowing clown of the gas flow and then snuffing with 
steam These and other significant facts indicate 
that the area has decided commercial possibilities, 
though accessibility and questions of transport and 
marketing of the oil are problems which apparently 
are only just being solved 

Wind Dikfcuon, Cioud and Visibility —The 
Meteorological Office, Air Ministry, in Piofcssional 
Notes, Vol 3, No 36, gives a discussion " Oil the 
inter relation of wind direction with cloud amount 
and visibility at Cahirciveen, Co Kerry,” by Mr. 
L H. G. Dines and Mr 3 ^ ] Mulholland The 
object is to ascertain whether there is a statistical 
relation of sufficient magnitude to aid m forecasting 
the amount of cloud and visibility at night from 
observations in the afternoon and evening The 
data for cloud cover a period of ten years from 1911 
to 1920 South winds are the most common, followed 
by south-west and west The oulstanding feature is 
the excessive amount of cloud with south winds in 
each Reason and at different hours of the day The 
clearest skies occur with calms m spring and north¬ 
east winds in winter and autumn , a clear sky may 
be expected, with either, once in 5 or 0 times on 
the whole, as against once in 77 for south-west 
winds. For the inter-relation of wind direction and 
visibility the data employed are for about two years, 
1919 and 1920 As a rule, visibility at Cahirciveen 
is good, the best occurring with northerly winds, 
the poorest with southerly, the latter being due to 
the generally damp conditions prevailing with such 
winds The authors deal with the Beaufort letter 
“ v,” unusual visibility, as a sign of commg rain, 
and so far as Valencia Observatory is concerned, 
observations there do not support the old theory. 
Much more proof than observations at this special 
observatory will be required substantially to disprove 
its general applicability As a standard for normal 
humidity, the observations for 1886-1910 are used, 
it must not be overlooked that a good many years 
ago the position of Valencia Observatory was shifted 
from an island to the mainland. 

Metal clad Enclosure of Conductors — The 
tendency of modern electrical engineering is to devise 
automatic operation to replace manual operation, 
and so provide “ mistake - proof plant. As the 
voltage? of transmission, owing to the large amounts 
of power that have to be transported, are continually 
being raised, it is necessary also to devise methods of 
making contact with a " live '* conductor a practical 
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impossibility» Mr* H. W. Clothier, in a paper read 
to the Institution of Electrical Engineers on January 
22, gives a very able discussion ol these and similar 
problems. He points out that the ideal arrangement 
13 to enclose metallically every conductor so that it 
is completely inaccessible when alive These metallic 
covers are connected with the earth, and if they be 
used over the whole supply system from the generators 
to the load, they provide practical immunity from 
bums and shocks. If this method is carried to its 
logical conclusion, overhead lines wquld have to be 
replaced by underground cables. The initial cost, 
however, of high-tension underground cables is at 
resent m most cases prohibitive, and so compromises 
ave to be arranged It is also of importance that 
faults oct urnng m a transmission system should be 
rapidly cleared, as m several cases high-frequency 
currents are set up m the system, and these produce 
very serious electromagnetic interference with neigh¬ 
bouring telephone and telegraph lines Shocks and 
fires from this form of interference are an appreciable 
" risk,” and have to be taken into account The 
author concludes that, for safety of the operators 
and continuity of the supply, the use of universal 
metal-clad enclosure is highly desirable There 
should always be a stable neutral point on the net¬ 
work maintained at earth potential, and all operating 
mechanisms should bo thoroughly trustworthy and 
be periodically inspected. 

The Polymorphic Forms of Iron —The issue of 
December 5, 1924, of Die Naturwisscnschaften contains 
an interesting summary by F Wever on the physics 
of the technical varieties of iron. The remarkable 
variation of properties of this material which makes 
it so valuable a substance depends essentially on the 
fact that iron cart be obtained in several polymorphic 
forms, the behaviour of which towards carbon, 
which invariably accompanies such iron, is very 
,different The author reviews the properties of the 
polymorphic forms of pure iron, of which there are 
four, namely, a, fi, y, 3. The lattice forms of a-, 
and 3-irons are the same and are those of a 
body-centred cube, while that of 7-iron is a face- 
centred cube. The maximum solubility for carbon is 
possessed by y-iron and corresponds to 1*8 per cent, 
at 1140° $-iron, which only exists between 1535 0 
and 1410°, can dissolve 0*38 of carbon at the latter 
temperature In contrast with this the solubility 
- of carbon in /?- and a-iron is extremely small The 
properties of iron carbide and the relations between 
iron and carbon are discussed in the latter part of 
the paper, which concludes with a brief summary 
of the theory of hardening. The author favours the 
theory of Maurer, according to which carbon is m a 
condition of atomic dispersion in a-iron, the volume 
of which is thereby decidedly increased The con¬ 
dition of strain thus induced is regarded as^the cause 
of the exceptional hardness of such steel. 

The Silica of Plants. —*D. R. Nanji and W. S. 
Shaw have recently found (Chemistry and Industry 
Trans, J an 2) that about 90 per cent, of the total 
silica occurring in plants is present as free silicic 
acid, probably m the colloidal state The remaining 
10 per cent, is in a form from which it can only be 
extracted after preliminary treatment with acid, 
probably as an ester-like combination with a poly¬ 
saccharide constituent of the plant. 

The Identity of Geber — E. J. Holmvard, in an 
article on the present position of the Geber problem 
in Science Progress for January 1925, considers it 
definitely established that Geber is Jftbir ibn Hayyfin, 
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The Latin works ascribed to Geber are probably not 
literal translations from the Arabic, but are works 
based on Arabic knowledge. There is not sufficient 
evidence at present definitely to state that these 
Latin works are genuine. A study of the works of 
JiLbir confirms his reputation as the greatest chemist 
of Islam, 

The Ultra - Centrifuge, —Svedberg and Rinde, 
in the Journal of the American Chemical Society for 
December 1924, describe a new instrument, the ultra* 
centrifuge, for the determination of the size and the 
distribution of size of particles in amicroscopic 
colloids It enables particles which are invisible in 
the ultra-microscope to be measured. The theory 
of the instrument is given in detail; measurements 
of the radius of the particles of gold sols (average 
radius 2-3-11 -6 nn) made with this instrument give 
values 11-38 p,er cent, higher than those obtained 
by Zsigmondy’s nuclear method The nature of the 
protective action of gelatin upon fine-grained gold j 
sols is also studied, minimum and maximum values 
for the thickness of the gelatin layer adsorbed around 
the gold particles being obtained. 

Crystal Formation —The development and for¬ 
mation of crystals is the subject of a paper by Dr, 

T. V Barker in Chemistry and Industry for January 16, 
Among the topics discussed are lattice structure; 
polymorphism and isomorphism , mixed crystals; 
chemistry of the crystalline condition The main lines 
of advance in the X-ray examination of crystals are 
outlined. The section on crystal mixtures is somewhat 
detailed. The equilibrium relations between a mixed 
crystal and its mother liquor are most simply illustrated 
by leaving out of account the variable amount of water 
(or other solvent) requisite for solution, and then 
plotting percentage composition by weight of the two 
constituents of the mixed crystal against their relative j 
proportions in the solution Two types can then be 
distinguished, the first of which is illustrated by 
mixtures of cobalt and ferrous sulphates, and the 
second by mixtures of potassium permanganate and 
perchlorate (Muthmann and Kuntze). The complete 

X ilibrium diagram of ferrous and magnesium sui¬ 
te mixtures is given for the first time ; the system 
belongs to the second type. 

Low Temperature Treatment of Bituminous 
Materials —T. W. S Hutchins, at a joint meeting 
of the Chemical Engineering Group and the London 
Section of the Society of Chemical Industry on 
January 16, gave an account of the low temperature 
treatment of bituminous materials. He set out by 
cataloguing the conditions which must necessarily be 
fulfilled if such a process is to be technically successful. 
It would seem that these conditions arc extremely 
stringent, for the number of such “ points " (in the 
Wilsonian sense) reached twenty-two. He described 
the development of the " fusion *' retort and its 
construction as at present used It consists of a 
horizontal, revolving, externally heated retort through 
which the comminuted material passes. The retort 
contains a senes of paddles on a free horizontal shaft* 
so that when the retort revolves, these paddles roll 
over m such a way as to churn up the charge, 
facilitating the escape of vapours ana at the same 
time preventing the growth oi accretions on the wails 
of the retort. It would seem that the plant is designed 
primarily for the recovery of liquid distillation pro¬ 
ducts, and the yields obtained from a number of ‘ 
bituminous materials are given, but without data 
to indicate how far the processes are commercially „ 
successful. / : 
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Scientific Work of the Fishery Board for Scotland . 1 


A MONGST the points of scientific interest in the 
report for 1923 of the Fishery Board for 
Scotland are the facts pertaining to the continued 
abundance of all kinds of fishes, swarms of small 
haddocks especially being noted Thus the total 
capture was little short of that in 1919, though 
exceeded by that in 1920 when the rush of boats was 
at its height. Herrings show no sign of diminution 
even under the unfavourable conditions of capture, 
the returns much exceeding those of the previous 
year, and almost reaching those of 1913 

The work of the scientific staff includes a paper of 
Special interest by H. Thompson on 41 Problems in 
Haddock Biology, 1 ' which has already been noticed 
in Nature (August 30, p 333). 

Alex. Bowman treats of Arnoglossus and especially 
of what he thinks a post-larval A . %mpenahs (with a 
coloured figure). He remarks that A . laterna has a 
similar distribution to the sole ( Solea vulgans), and 
asks what are the factors which have prevented its 
establishment on the East Coast of Scotland by 
Nature or by transplantation. The sole has always, 
however, occurred sparingly on the East Coast in 
such bays as St. Andrews, and the transplantation of 
about 600 from Scarborough to this bay has had 
little effect on its abundance. He points out that 
other species of Amoglossus enter by the Strait of 
Dover and reach the Skager Rack and the Cattegat, 
whereas he thinks A imperials must have reached 
the northern North Sea (where 3 young specimens 
were found) from the Atlantic, and that they do not 
survive. Possibly investigations both of the life- 
histones of the several species and of the various 
currents may afford further information. The efforts 
by the same author to locate the areas in which the 
herring spawn by the capture of what he terms 
"spawny*’ haddocks which "are well fed and plump 
of form, and have a characteristic bloom on the 
epiderm which masks the black pigment," seems to 
be somewhat far-fetched, for, whilst no less than 80 
boxes of large haddocks mav be caught where the 
herrings spawn, no more " bloom " occurs on those 
with their stomachs full of ova than on those caught 
by the liners on other grounds. Again the cod, which 
feeds on the ova of the herring no less greedily than 
the haddock and even scoops up quantities of gravel 
with this food, presents no external change. No 
doubt such investigations are useful on unknown 
ground—though the external changes are more or 
less imaginary. 

In a careful contribution on the use of the Petersen 
grab, A. C. Stephen perhaps makes too much of 

1 Fort 1 } -second Armual Rrnort, Fi*lu ry Hoard for Scotland, being for the 
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this instrument, which, though a useful adjunct to 
other methods of ascertaining the fauna of the sea- 
bottom, such as the dredge and the trawl, falls far 
short of the revelation a single storm will disclose 6n 
the beach. Not all the elaborate calculations of this 
and that species per square yard brought up by the 
rab will add more to our knowledge than the storm, 
t is curious that neither Pecten nor Nephrops (the 
nch food of the cod) seems to have come in the way 
of this instrument in the area of the Firth of Forth. 

An interesting digest of the summer hernng fishery of 
1922 is made by H. Wood, whose observations and the 
accompanying map point to the occurrence of shoals 
in the same areas from June to September, the shoals 
perhaps differing in their composition, but still 
affording good catches He found that the northern 
large herrings spawned before the southern, and he 
makes remarks on the spawning areas and the times 
of spawning, an intensive period being the end of 
August. 

An elaborate and interesting paper is that by Prof, 
D'Arcy Thompson on the trawling statistics of 
Aberdeen from 1917 to 1921, in continuation of that 
issued in 1917, the period comprising two of the War 
years and three of unusual activity These statistics 
again emphasise the fact that the old East Coast 
fishing grounds are as productive as formeily, the 
value of the catches being more than doubled, and 
this in face of the usual pessimistic views of the sea- 
fishenes. Whilst the post-War catches were much 
above the average, it is noteworthy that in 1917 the 
captures of codlings rose considerably, indeed were 
greater than in any previous year, and continued at 
a high level until T920 Cod were much in the same 
condition. Haddocks, which had been rather scarce 
in 1914 and 1915, went beyond pre-War levels m 
1916 and continued 10 increase until 1919, the average 
per voyage being nearly four times that of 1913, and, 
though diminished in 1920 and 1921, were still above 
pre-war catches. The advocates for accumulation 
during the War would point to this as proof of their 
theory, but such irregularities have often occurred 
previously and will occur m the future 

An important addition to the scientific equipment 
of the Fishery Board is the new Research Laboratory, 
a brick building of one story, with various rooms for 
the staff, besides a museum and library. It is within 
easy reach of the Bay of Nigg and Torry Harbour, 
Aberdeen. The Fishery Board apparently at present 
assumes responsibility for these researches, which do 
it credit, but perhaps in future it would be well if, 
as in the case of the Royal Society, the caution were 
prefixed that the Board does not accept responsibility 
for the views of the authors W. C. McIntosit* 


Science and the Instrument Industry . 1 


'"PHE British Scientific Instrument Research Associ- 
* ation is fortunate in that most of its members 
are, by the nature of their work, in constant contact 
with research, and consequently in a position to know 
what it implies, and understand its methods and 
results. Many of these participating firms have, m 
fact, long been in the habit of carrying out original in¬ 
vestigations in their own laboratories. They realise, 
therefore, the lines along which advance is possible 
and desirable, and, what is most important, they 
have had experience in formulating their problems in 
a scientific manner. On the other hand, the research 
itOf the Association has learnt to envisage the 

i Sixth Annual Report of tte British SciaotiSc Instrument Rweorcb 
. 4*001*11**, th* Ym 19*3-** (toodoB: Russell Sqim, W.C.i.) 
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problems put before it from the manufacturer’s point 
Of view, and to adapt itself to practical needs and the 
limitations imposed by the necessity of economic pro¬ 
duction. The efficiency of this staff is very largely 
due to the good fortune of the Association in having 
as its director of research Sir Herbert Jackson, who is 
not only known for a variety of pioneer investigations 
in the realms of pure and applied science, but has also 
had a particularly wide experience of matters con¬ 
cerning instrument design, and of the psychology of 
the manufacturer. The Association is largely a body 
of his shaping, and he has made it a scientific 
instrument for the setting and solving of problems 
fundamental for the industry concerned. 

The sixth annual report Of the Association has just 
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appeared At the end of it will be found a list of 
twenty-mne research reports which have been issued 
to members, to whom, of course, they are confidential. 
This is necessary to protect the participating firms 
against both foreign competitois arid those British 
firms, fortunately few, which have elected to remain 
outside Very fittingly, both on account of the in¬ 
trinsic importance of the subject to the instrument 
industry, and because the director is the leading 
authority on the chemistry of glass m Great Britain, a 
large number of these reports deal with problems con¬ 
cerning optical glass, such as the production of .special 
glasses, including one asked for by the Admiralty , 
the preparation of neutral and coloured glasses , and 
the stabilising of polished glass surfaces, that is, the 
rendering of such surfaces immune from secular 
changes and the effects of climate This problem of 
stabilisation, and many of the other optical glass 
questions, are of particular importance to the fighting 
services, winch depend so much on the use of optical 
instruments in a variety of conditions The fighting 
services are represented on the Council of the Associa¬ 
tion by representatives appointed by the Department 
of Scientific and Industrial Research, and their pres¬ 
ence emphasises one of the services which the Associa¬ 
tion renders to the nation Evidence of the activity 
of the Association on the electrical side is offered by 
researches on magnetic properties of materials used 
for galvanometer suspended systems, and on certain 
X-ray problems 

That fhe importance of the work done is realised by 
the Department of Scientific and Industrial Research, 
which controls the Research Associations, is indicated 
bv the recent history of the Association, contained in 
the present report The Association has completed 
the first six years of its existence, and with them the 
period of its initial grant After investigations of the 
work of the Association by a special committee, in¬ 
cluding such experts as Sir Richard Glaj;ebrook and 
Sir James Walker, the Department has resolved to 
Offer an annual block grant of 10,000/ on certain con¬ 
ditions which have been accepted, so that the Associa¬ 
tion has already entered upon its second grant period 
This period is characterised by certain administrative 
changes, among which the most important are those 
wfiich bring the fighting services into closer touch with 
the Association, making them virtually members 

The value of the Association to the instrument in¬ 
dustry is not easily overestimated Apart from the 
actual researches which it carries out, it is often able 
to answer questions straightway from the knowledge 
which it has accumulated It acts as a centre of 
scientific activity, and has effectively introduced a 
spirit of co-operation among the participating firms, 
which is of the greatest promise for the future ability 
of the industry to excel foreign competitors The 
trust reposed m the director by all the members leads 
to a,collaboration which would otherwise be quite im¬ 
possible owing to trade rivalry, and there has already 
been an intercommunication of trade processes which 
has greatly benefited, for example, the various optical 
firms. Different firms, working in dose touch with 
the research staff, have carried out in their own works 
and laboratories particular researches for which they 
have special facilities, and the results have been freely 
put at the disposal of all members This policy has 
already led to the production of certain instruments 
equalling, if not surpassing, those put on the market 
by foreign firms which, before the War, were supposed 
to be unapproachable 

Between the National Physical Laboratory and the 
Association there exists a goodwill which is evidenced 
by the collaboration which has already taken place 
over the question of testing lenses by the Twyman 
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interferometer and over certain other problems, such 
as the production of resistance wire. The Laboratory 
has always been a source of strength to the instrument 
maker in a variety of ways, but in the Association he 
has an engine which enables him to help himself in 
a way which no outside body can do Round the 
council table and in the sub-committees the members 
can thrash out questions both of technical design and 
of policy, avoid duplications of effort, and hear from 
one another and from outside members practical 
criticism and practicable suggestions, while the work 
of the research staff not only solves individual 
problems but also keeps constantly before them the 
nigh ideal of producing instruments not as good as, 
but better than, any yet on the market 


The Botanic Garden, Copenhagen. 

pROF OSTENFELD has prepared as a jubilee 
f publication an account, referred to below, 1 of 
the history and resources of the Botanic Garden at 
Copenhagen. The contents of the work include 
many details of historical interest, while the botanist 
looking around for a continental school of botany 
will find much useful information in its pages 

The Botanic Garden, now fifty years old, is the 
successor of one that, dating back to the close of the 
eighteenth century, had become inadequate Until 
1871 the site was part of the old fortifications of the 
city, but by 1874 about twenty-four acres were 
transformed The old moat, rounded off, still exists 
as a lake, the view-point from which one sees the 
features of the garden extending in pleasant vistas 
up the rising ground on every side. Here the stately 
greenhouses, there the rock-garden, and in the back¬ 
ground one or other of the scientific and public 
buildings which adjoin the garden. In recent years 
the trees have been collected into a special arboretum 
at Soro, thus allowing space for a considerable exten¬ 
sion of the rock-garden, and for special sections. 
Ihus in the “ Danish quarter " miniature chalk cliffs 
harbour the plants of M6en, and on other rocks and 
soils the native Danish plants ate seen in their normal 
environment 

The biological section is occupied by typical 
growth-forms such as might be expected in the homo 
of Eugene Warming. The extensive glass-houses, in a 
compact block of more than 2000 square metres, in¬ 
clude the higher palm-houses and lower ranges where 
tropical plants, orchids, aquatics, and othei groups 
are housed. The more noteworthy plants, indoor and 
outdoor, are illustrated in the jubilee volume from 
photographs. The botanical museum shelters a mass of 
material, including special Danish, Arctic, and West 
Indian collections. The list of herbaria, more than 
two pages, 19 useful for any proposing to utilise them. 
The library of 25,000 volumes has been enriched by 
numerous donations. The Botanical Laboratory, 
dating from 1890, is a spacious block which is illus¬ 
trated by a plan and photographs. 

This home of Danish botany has been directed 
during the past fifty years by Joh Lange, F. Did- 
nchsen, E. Warming (1885-1911 b and C Raunkiaer, 
who was succeeded last year by C. Hansen OstenfekL 
The lists of staff include W. Johannsen, L Kolderup 
Rosenvinge, F Borgcsen, and many others whose 
work has enriched the literature of botany Copen¬ 
hagen has many advantages as a centre for the study 
of northern floras, and this memoir will prove a useful 
source of reference. 

1 “Botanisk Have gconem 50 Aar, 1874-1924,*' By C. Hanm Ostea- 
Arid. Pp. 102. (Kubcnhavn; G.E.C. Gads Foriag, 1924.) n.p, 
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University and Educational Intelligence. 

Ca-Mbrtdgf—J, T. Irving, Gonvilie and Caius 
College, has been elected to the Benn W Levy 
Research Studentship in Biochemistry 

The Governing Body of Emmanuel College offer to 
a research student, who is a candidate for the Ph.D. 
degree, a studentship of the value of 150/ a year for 
two years Application should be made to the Master 
of Emmanuel College not later than July 31. 

Dublin —The Regius professor of physic in 
Trinity College, Dr John Mallet Purser, has made a 
gift of 10,000/, for the benefit of the Schools of Physic 
and Experimental and Natural Science, to be adminis¬ 
tered bv a committee consisting of Prof J Joly, Prof 
A. F. Dixon and Prof W E Thrift The Board of 
Trinity College, in gratefully accepting this most 
generous gift, has expressed to Prof. Purser its desire 
that he should associate himself with the committee 
in the administration of the fund Prof. Purser has 
been connected with the teaching staff of Trinity 
College, Dublin, for 28 years, and during that period 
he has been to Maff and students alike a source of 
inspiration and help, in the same way that Sir William 
Osier was to the scientific and medical schools at 
Oxford Prof Purser's many friends and pupils, not 
in Ireland alone, but in ail parts of the world, will 
express the hope that he may long continue to hold 
his high position, and that he may still for many 
years to come preside over the School of Physic in 
the University to the service of winch his life has 
been devoted. 

London — K bequest of 5000/, subject to certain 
hfe interests, under the will of the late Mr. Arthur 
Jabber, has been accepted, the interest thereon to be 
used for scholarships, prizes, or lectures in any 
advanced subject, especially chemistry, botany, 
mathematics, ancient, modern, and natural history 

The recognition of the London School of Economics 
as a School of the University in the Faculty of Arts 
has been extended to include the subjects of history 
and anthropology 

The income of the Laura Soames Trust Fund for 
Phonetics is to be used for an annual prize in that 
subject. 

The degree of D.Sc. {Chemistry) has been conferred 
on Mr. George Dean (West Ham Municipal College) 
for a thesis entitled " The Atomic Weights of Carbon 
and Silver." 

The election of examiners for the matriculation 
examination for 1926 m the subjects of ancient his¬ 
tory, botany, geography, geometrical and mechanical 
drawing, German, Greek, and modern history will 
shortly take place The necessary application form 
and particular of the duties and remuneration of 
the office may be obtained from the External 
Registrar of the University. South Kensington, 
S.W.7 The completed form must be sent to reach 
the External Registrar by Monday, February 23, 
at latest. 

MaNCHr.sr hr.—T he Council has received from the 
General Electric Company of the tJ.S A the gift of 
an X-ray spectra apparatus for use in the Department 
of Physics 

The following appointments have been made«— 
Mr. B. A McSwiney to be tutor and secretary to the 
Faculty of Medicine, Mr. B. Thomsett, assistant 
lecturer in electrical engineering in the Faculty of 
Technology; Mr. H. E. Martin, Whitworth meteoro¬ 
logical observer. 

The following resignations have been accepted 
, Mr. H. Lowery, of the Department of Physics, on his 
appointment to a lectureship in the Technical College, 
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Bradford ; Mr. Ferns Neave, research assistant in 
entomology, on his appointment to a lectuieship in the 
Univeisity of Manitoba. 

Oxford —As was generally expected m the 
University, the vacancy in the Wardenship of New 
College has been filled by the election of the Right 
lion HAL Fi«her, member of Pailiament for the 
Combined English Universities, and formerly president 
of the Board of Education As a Wykehamist m the 
fullest sense, Mr Fisher is certain to enter upon his 
duties as Warden of Wykcham’s Oxford college with 
understanding and sympathy ; while his distinguished 
career as an educational and administrative authority 
justifies the confidence which is widely felt in his 
ability to deal with the large questions of policy at 
present affecting the whole University There is 
every reason to believe that Mr Fisher, although his 
work as a writer and teacher has mainly lain in the 
department of modern history, will make his influence 
felt in the promotion of the best interests of natural 
science. 


Sir Aubrey Symonds, second secretary of the 
Ministry of Health, has been appointed permanent 
secretary of the Board of Education, in succession to 
Sir Amherst Selby-Btgge, Bart 

The annual distribution of prizes and certificates at 
the Sir John Cass Technical Institute, Aldgate, London, 
E C 3, will take place on Tuesday, February 10, The 
awards will be distributed by Mr Sydney O Nevile. 
past-president of the Institute of Brewing, who will 
afterwards deliver an address on “ The Fermentation 
Industries." 

In conjunction with the Development Commission 
the Departments of Agriculture for England and 
Wales and Scotland have instituted a new class of 
scholarships with the object of training those who 
desire eventually to take up posts as agricultural 
organisers or lecturers The scholarships are of two 
years duration, the first of which will be spent on 
investigational work m Great Britain and the second 
abroad The scholarship allowance in the first vear 
will normally be 200/ , the allowance in the second 
vear will include provision for extra cost of travel and 
other expenses abroad The Development Com¬ 
missioners have approved of the following awards— 
the first under this scheme H D Bennett (Uni¬ 
versity College, Reading), F H Garner (University of 
Cambridge), V. Liversage (Harper Adams Agricultural 
College), T, Lewis (University College of Noith 
Wales), and A D Imper (Maaschal College, 
Aberdeen) 

From the Imperial College of Tropical Agriculture 
we have received a copy of its first detailed prospectus. 
The College, opened two years ago, trams students 
intending to become tropical planters, agricultural 
administrators or officers, or specialists, and offers 
facilities for studv to graduates of other institutions. 
An important feature of the College is the provision 
for research and investigation which is afforded by 
its laboratories and fields, situated at St Augustine, 
seven miles from Vort-of-Spain in the Island of 
Trinidad There are seven professors—of zoology 
and entomology, mycology and bacteriology, botany 
and genetics, chemistry and soil science, agriculture, 
economics, and sugar technology, and four lecturers, 
including one m veterinary science The ordinary 
diploma course covers three years. Fourth year 
courses are provided for specialisation in branches 
of agricultural science or chemical technology, in 
particular, sugar technology, and short fon e-year) 
self-contained courses are also provided The College 
is at present non-residential. 
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Societies and Academies. 


Early Science at Oxford. 

February 8, 1683-4. — Mr. Dcsmasters gave us a 
farther account of ye expansion of Tee He told us, 
that whereas the water he made use of lately (in some 
experiments of this kind, mention’d in the pre- 
ceeding Minutes) was a sort of rough pump-water, 
which he has found turn milky and turbid immediately 
upon ye affusion of oyl of tartar per Dehquium , and 
considering also, that ye Ice made of this Water was 
a sort of rarified white lee, he was hereby inclined 
to try, whether River water (winch would readily 
mix with oyl of Tartar, without ye least precipitation) 
would, upon freezing, be expanded to yc height of 
ye pump-water above mentioned Tn order where- 
unto, he fill'd a glass tube of almost an inch diameter, 
with river water, to ye height of 6 inches (as he had 
done in ye former tnall,) and then putting it to 
freeze m a mixture of snow, and salt, it gained but 
f of an inch, after it was frozen , whereas ye pump- 
water got | of an mch. 

Dr Plot shew'd us some Rosemary balls , which are 
of ye nature of Mr Lister’s Rust-balls, and were dug 
m Staffordshire, whete they lye in lumps, in some of 
their Marl-pits Part of this stone apply'd to ye 
Magnet, after an hour’s calcination. 

A letter from my Lord Bishop of Ferns and 
Leighlm, mentioned a discourse of his Lordship’s, 
preliminary to ye Doctrine of Sounds included in his 
fetter. We received also a discourse from Mr, 
William Molyneux, concerning an optical Problem, 
which was read, and transmitted to ye Royal Society ; 
Mr Bernard is desired to peruse, and consider it, 
as soon as it shall be returned from ye Royal Society, 
and give his thoughts of it to ye company. 

February 9, 1685-6. —An Abstract of ye book of 
Fishes composed by Mr. Willoughby and Mr. Ray, 
printed by ye Royal Society, was read —Mr Cole 
of Bristol communicated an account of his observa¬ 
tions on ye Purple Fish, for which the thanks of the 
Society were ordered. 

February 10, 1684-5.—A Letter from Mr. Aston, 
dated Feb 2, was read It affirm’d (among other 
things) That mart %y 1$ alvjays without hair ; of ye truth 
of which we must own our selves not as yet satisfied. 

Ordered—That Mr. Maunders, chaplain to Col. 
Luttrel, in Dorsetshire, Mr. Thomas, minister of Chard, 
and Dr. Turbervile of Salisbury, be asked what in¬ 
formation they can give of ye late cold wind, which 
proved so fatal m Wiltshire, and Dorsetshire, about 
fast Christmas Also that Mr Maunders be desired, 
as his occasions will gne him leave, to draw up, and 
send us, an account ot ye Laver, an Herb growing on 
ye rocks near Dunster Castle 

An account of ye weather here at Oxford, December, 
January, and February last, taken by Mr. Walker, 
was by him presented to ye Society. 

A letter from Mr Cuningham, dated St Leonards 
College, Jan 17, 1684-5, written to Mr. President, 
was read , It shewed his great readiness to procure 
us correspondents m Scotland; and contained a 
letter from ye reverend Dr. Skene, Provost of our 
holy Saviour’s College, m St. Andrewes, to Mr. 
President, concerning ye establishing a Communica¬ 
tion of matters Philosophical!, between this Society 
and ye learned Doctor, and his friends. It was 
ordered, that some of our Minutes be transcribed, to 
be sent ye Doctor, with the humble thanks of this 
Society for his compliance m this matter. 

Mr. Standard of Merton communicated the results 
of his experiments on the weights of the several parts 
of Hens' eggs, weighed before and afte^ boiling. The 
weighings were made with a pair of scales which 
turned with half a grain. 
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London, 

Royal Society, Januaiy 29.—P, M, S. Blackett : 
The ejection of protons from nitrogen nuclei, -photo* 
graphed by the Wilson method Photographs have 
been taken of more than 400,000 alpha-ray tracks 
in nitrogen, using an automatic form of the Wilson 
condensation apparatus. A source of thorium B *Cj 
was used, giving a mixed beam of 8-6 and 5*0 cm, 
alpha particles Among the tracks were found many 
normal forks due to the elastic collisions between 
alpha particles and nitrogen nuclei. In addition, 
eight forks were found of a strikingly different type. 
These abnormal forks represent the ejection of protons 
from nitrogen nuclei. F.ach track branches into two 
arms, one of which clearly represents the track of 
the proton. Since there is only one other arm to 
represent the tracks of both the residual nucleus and 
the alpha particle itself, the two particles must be 
bound together after the collision. When, therefore, 
a proton is ejected from a nitrogen nucleus by a 
fast alpha particle, the alpha particle itself is captured 
by the residual nucleus, forming a new nucleus which 
should have a mass of 17 and an atomic number 8.— 
R E. Gibbs * The variation with temperature of the 
intensity of reflection of X-rays from quartz and its 
bearing on the crystal structure Whilst the space 
group to which quartz belongs is known, the positions 
of the atoms m the molecule remain undetermined. 
The oxygen atoms cannot lie in the same basal 
planes as do the silicon, but must interleave them at 
a distance d. Of all the four unknown parameters* 
the variation of d alone will affect the intensity of 
reflection from the basal plane Reflection intensities 
measured from o° to 8oo° C show that marked changes 
occur for all the planes at the transition point.— 
R. W Gurney. (t) Ionisation by alpha particles in 
monatomic and diatomic gases In the monatomic 
gases — xenon, krypton, argon, neon, and helium— 
the amount of ionisation increases with increasing 
atomic number, a result to be expected from their 
decreasing ionisation-potentials. In the diatomic 
gases—hydrogen, oxygen, and nitrogen—ionisation is 
less than itl any of the monatomic gases, m spite of 
the high value of the ionisation-potential of helium. 
The ratio of the ionisation in the gase^ to that in 
air varies with the velocity of the alpha particles. 
The question is discussed whether the value (33 
volts) found by Geiger for the average expenditure 
of energy per pair of 10ns in air is applicable to 
ionisation near the end of the range (2) The 
stopping-power of gases for alpha particles of different 
velocities. Since the stopping-power of a substance 
vanes with the velocity of the alpha particles 
traversing it, the value obtained for the stopping- 
power of a gas by a measurement made over the 
whole or a large part of the range, as has usually 
been done, is merely an average valur. Small 
portions of the range are here selected, so that the 
relative stopping-power has been measured for alpha 
particles of nigh velocity, of low velocity, and of 
intermediate velocity, separately. The relative valnes 
of the atomic stopping-powers tend to converge at 
the end of the range.— w. E Curtis : The Fulcher ; 
hydrogen bands The Fulcher lines and Allen's 
additions to them have been examined with the 
view of finding a theoretical interpretation of them* 
The wave-numbers of two of the strongest lines 
require correction by about 0-5 cm." 1 . The differences 
are then sufficiently regular to provide a criterion 
for the genuineness of the extra lines* which are ia : 
the main confirmed. The arrangement is consistent 
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with the view that they originate from combinations ] 
of simultaneously occurring rotation and vibration . 
changes. New values of the molecular moments of ! 
inertia concerned are obtained which probably refer 
to an excited " molecule. The nuclear vibrations 
within the hydrogen molecule seem to be very nearly 
simple harmonic, which would account, in conjunc¬ 
tion with the small moment of inertia, for the unique 
structure of the system as compared with other 
band systems The two sets of Fulcher triplets 
apparently originate from two molecules essentially 
similar m structure--W L Webster The magnetic 
properties of iron crystals The magnetic properties 
may be accounted for by the Weiss theory of molecular 
fields The magnitude of the molecular field is found 
for two crystals, giving respective!)' 6 20 and 479 
gauss The magnitude of the component along any 
one of the crystal axes varies as cos 4 (f), (yT) being 
the angle between the axis and the directum of 
magnetisation The molecular field is a stable 
property of the crystal, and is affected considerably 
by the presence of impurities -A K Ingham and 
J E Jones On the calculation of certain crystal 
potential constants and on the cubic crystal of least 
potential energy.—K C Stoner and L H Martin 
The absorption of X-rays Two beams, defined by 
two slit systems, one vertically above the other, are 
reflected by the same crystal into two ionisation 
chambers The beams aie first balanced A sheet 
of the absorbing material is then plated m the path 
of the upper beam, and the bcam^ rebalanced by 
moving a wedge of aluminium across the path of the 
lower beam The well-known law rjp = const 7 4 \ 3 
holds only on the long wave-length side, or sufficiently 
far away on the short wave-length side of the K 
absorption discontinuity Neither the formula of 
de Broglie nor of Kramers gives correctly the variation 
of the magnitude of the K group with atomic numbers 
Measurements on the absorption co-cfficients of 
uranium on each side of the three L absorption 
discontinuities show that the number of electrons 
associated with the L 3 level equals the sum of the 
numbers associated with the and L-> levels This 
is in agreement with Dauvilher’s result for gold — 
F. H. Schofield The thermal and electrical con¬ 
ductivities of some pure metals The maximum 
temperature used was 700° C The thermal con¬ 
ductivity of aluminium increases with rising tem- 
peratuie, that of nickel decreases at first, and then 
above *500° C increases Copper, magnesium, and nnc 
showed, on the whole, slight decreases of conduc¬ 
tivity with temperature The values of Lorenz's 
function for copper, magnesium, and zinc wore 
practically constant at all temperatures , that for 
aluminium showed a nse with increasing temperature ; 
that for nickel showed a rise to 300° C , above which 
temperature it remained nearly constant except for 
an abnormal value at 400° C—M do Sfclincourt 
On the effect of temperature on the anomalous 
reflection of silver. The existence of a well-defined 
band in the ultra-violet (about 40 A in width) at 
which the reflection co-efficient of silver is negligible, 
has been utilised to investigate the relation between 
the frequency of the free electrons winch are re¬ 
sponsible for the reflection and the mean distance 
between the particles of the metal. The point of 
minimum reflection has been determined by a photo¬ 
graphic method at the four temperatures 183°, 
-79°, 16 0 and 150°; the band is displaced in the 
direction of decreasing wave-length as the tempera¬ 
ture is lowered, and is at the same time rendered 
sharper and narrower.^—T. L. Ibbs : Thermal diffusion 
measurements. Mixtures of each of the following 
pairs of gases were used * hydrogen and carbon- | 
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dioxide, hydrogen and nitrogen, nitrogen and carbon - 
dioxide, hydrogen and argon, helium and argon. 
The apparatus consists essentially of a small cold 
vessel maintained at uniform temperature, joined by 
a connecting tube to a larger vessel the temperature 
of which can be raised as required to about 300° C 
Thermal diffusion produces a difference in the dis¬ 
tribution of the components of the mixture on the 
hot and cold sides, and the resulting change in 
composition on the cold side is measured directly 
by means of a kathaiomcter, the open tell of which 
forms part of the cold side. There is a general 
tendency for the gas with the heavier molecules to 
diffuse towards the cold side The total separation 
is nearly proportional to log T,/'l 2 (where T t is the 
absolute temperature of the hot side, and T 2 the 
absolute temperature of the cold) in all cases 

Optical Society, December tt —| Guild (t) An 
equipment for visual spectro-photonietry The equip¬ 
ment for visual spectro-photometrv designed by the 
author and installed m the Optics Division of the 
National Phvsual Laboratory The basis of measure¬ 
ment is 'Jalbots law as applied to rotating sectors 
By employing a series of sectors the whole range of 
effective transmission from too per cent to o 01 
per cent is covered by a senes of fixed points, each 
of which corresponds to a transmission about go 
per cent of the next higher, with only a few sectors 
none of whnh is below 1 per cent in its effective 
tiansmission The gaps between the fixed points 
are covered by photometric wedges calibrated m 
terms of the sector discs lhe field of the instru¬ 
ment is of the Lummer-Brodhun contrast pattern 
(2) Transformation of trichromatic, mixture data. 
Algebraic methods of transforming colour iruxtme 
equations from one trichromatic system to another 
are described Measurements made in teims of the 
arbitrary working primaries of any trichromatic 
colorimeter can be transformed into any system of 
standard primaries or vice versa, without auxiliary 
measurements other than can be made on the instru¬ 
ment itself used in the nonnal manner—L C 
Martin A simple microphotometer The addition 
of a lew auxiliary parts, including a photometric 
comparison cube, permits an ordinary microscope 
to be used for finding the average density over a 
very small area of a photographic plate by visual 
methods. The instrument is useful with spectro¬ 
grams and star images 

January 15—W H Steavenson A peep into Sir 
William fferschel’s workshop See Naiurt, July 5, 
T924, p, 21 —P P Schilovsky Slow speed precision 
training gear governed from a distance The increase 
in precision in the training of telescopes, micioscopes, 
etc, , is possible only if an electrical device, controlled 
from a distant station, is applied to the moving 
parts The angular velocity of the tituning motor 
must correspond with that of the handle of the 
manipulator Standard motors in which the speed 
of rotation depends upon load and output cannot 
be used , the only system available is one where 
the manipulator can revolve the magnetic field of 
a motor's element in strict conformity with the 
speed and direction of a distant device at the govern¬ 
ing station 

Aristotelian Society, January 5 —G Dawes Hicks : 
The dynamic aspect of Nature The view that 
" force/’ in the sense of strain or stress, is a subjective 
phenomenon is devoid of justification As it is 
requisite to distinguish the perception of a colour 
from the colour, so it is requisite to distinguish the 
perception ox feeling of a strain from the strain which 
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we perceive or feel. Though the sun is not conscious 
of a 9train when it pulls the earth, it does not in the 
least follow that in doing so it is not subject to a 
strain. On the other hand, one may legitimately 
argue that the " mind " or “ self " is as such neither 
subject to a strain, m the sense in which that term ^ 
is used of material things, nor to be conceived as 
putting forth energy. In willing, as indeed m 
cognising, the “ mind " is certainly active, but the 
activity is not analogous to what is signified by the 
phrase “ exertion of force " Furthei, there Is no 
ground for the contention that what we are cognisant 
0/ as " force " or " energy " is confined to organic 
phenomena, a supposition which would necessitate 
a theory of vitalism crudei than any hitherto sug¬ 
gested The truth rather is that modem physics, 
with its conception of “ lines of force " and its doctrine 
of energy, presupposes the reality of the factors of 
stress and strain in the physical world The concept 
of either “ force "or " energy " as an entity per se 
is doubtless a pseudo-concept, but the notion of 
mass and energy as inseparably combined would 
seem to be a necessity for physical theory The 
attempt to conceive of energy as the one physical 
reality and of matter as a derivative therefrom 
results simply in the materialisation of energy A 
quantum of energy becomes to all intents and 
purposes a materialised body, although matter is 
supposed to 1 be dispensed with The paper con¬ 
cluded by criticising certain consequences which have 
been thought to follow from the general theory of 
relativity 

Mineralogtcal Society, January >0—K. Yardley . 
An X-ray examination of calcium formate The 
orthorhombic bi pyramidal unit cell contains 8 
asymmetnc molecules The dimensions are 
a = to• iq A, 6“iV4i A, c =6 27 A The structure 
is founded on the Bravais lattice r 0 , and belongs to 
the space-group Qh 8 —John Parry and F E Wright 
Afwiflite, a new hydrous calcium silicate from 
Dutoitspan mine, Kimberley, South Africa This 
mineral was found by Mr A F Williams as 
large water-clear crystals These are monoclinic. 
Analyses give the formula ^CaO 2SiO a 3H a O or 
2Hf(!aSi0 4 Ca(OH) 2 It has a slight alkaline re¬ 
action arid is completely decomposed by dilute 
hydrochloric acid Optical and crystallographic data 
are given in detail —P N Chirvinsky : Tyuyamunite 
from the Tvuva-Muvun ladium mine in Fergana. 
A review is given of the literature on the copper, 
vanadium, and uranium ores at this locabty. The 
mincial tyuyamunite, CaO . 2UO a V 2 0 5 . w‘H a O, is 
related to carnotite, having calcium m place of 
potassium The microscopical characters of the 
minute orthorhombic crystals are described —L. J 
Spencer International agreement in mineralogical 
and crystallographical nomenclature With a small 
amount of " give and take " in different, countries 
much greater uniformity could be attained for mineral 
names For international purposes the correct 
spelling of the printed word is of more importance 
than the correct pronunciation There is no necessity 
to provide well-established mineral-names with the 
termination tie. The Millerian notation for crystal 
planes is the best for international use The principal 
optical directions are conveniently given by a, p, y t 
corresponding with the three principal indices of 
refraction 

Edinburgh. 

Royal Society, January 12.—E. Leonard Gill: 
The Permian fish, Dorypterus. The external covering 
of Dorypterus consisted only of a series of large scales 
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protecting the belly, of a curious cord-like row of 
spindle scales and a few scales upon the taiL The 
txmy structures of the few examples which have 
been preserved, show that it belonged to the coral- 
fish type, that its body was exceedingly compressed 
and roughly circular in outline, and that its jaws, 
differing from those of any other known fish from the 
earlier deposits, show it to have developed a highly 
specialised mode of feeding Its flattened body, 
comparative lack of scales, and limited amount of 
muscular tissue, necessitated that exceptional support 
should be derived from the bony skeleton, and hence 
the median plane has become filled with a develop¬ 
ment of bony spines and fin-supports, such as is 
scarcely equalled in any other fish In this and other 
respects it shows general and remarkable con¬ 
vergence of adaptation to modern flattened fishes 
of the M John Dory ” type, while in the placing of 
its paired fins its aspect is also modem The in¬ 
vestigation demands the formation of a new family 
for " Dorypterus, M and a readjustment of its re¬ 
cognised place in the scale of fish evolution —E A. 
Baker The law of blackening of the photographic 
plate at low densities This investigation was 
undertaken at the Royal Observatory, Fdinburgh, 
in order to supply the necessary physical data 101 
a photometric study of stellar spectra Such a study 
leads to the characteristic curve of radiative intensity 
of each star, and the determination of its temperature. 
But a prerequisite is the conversion from density 
on the photographic plate to the intensity of the 
illumination, for any wave-length The instrument 
for measuring density is a photometer, constructed 
by the author, on the principle devised by Koch, 
m which the obscured and uriobscured beams pass 
to two photo-electric cells and their effects are 
balanced against one another The production of 
standard deposits representing definite ratios of the 
incident light was effected by means of screens 
pierced by standard apertures, registering upon the 
same spot and exposed separately or together. The 
values for different wave-lengths were secured by 
suitable colour filters. These are at present confined 
to the violet and the red, the fitters not being 
sufficiently selective in the green. The lesults are 
expressed m the form of the determination of certain 
coefficients, equivalent to, and superseding the cunent 
♦statements of the inertia of the plate, development 
constant, and the departure from reciprocity indicated 
by SchwarzschikTs index —E L. Ince . The vibra* 
tions of a stretched membrane with a particular law 
of density Membranes the density of which di¬ 
minishes according to the sauare of the distance from 
a fixed point were considered. The boundary is either 
circular, elliptical, or rectangular For particular 
values of the constants the problem is simpler than 
in the case of uniform density These simple cases 
are considered, and the problem is then dealt with 
more generally by an appeal to the Sturmian theory 
of differential equations 

Vienna 

Academy of Sciences, November 20 —J Kaess: 
Fermat's great theorem and its solution.— A. RoUett 
and A. Schmitt : On £-amynn from Manila elemi- 
resm (thiid contribution). — K Stosius and E. 
Philippi: The course of the action of ammonia on 
cinnamic acid ethyl ester —M. Nlcolic : The influence 
of light on the germination of Phacelia tanacehfolia* 
The germinating power of the seeds is in part com¬ 
pletely destroyed, in part hindered, by continued 
illumination. The retarding action of light increase* 
with the strength of the illumination.—F. Dormant! : 
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The epidermal glands and excretion of resin in Alttus 
viridis , 

November 27 —The vice-president announced the 
death of Sir Archibald Geikie, honorary member of 
the Academy,—S Meyer * Communications of the 
Radium Institute, No. 171 Coefficients of atomic 
magnetism for the rare earths New determinations 
with the purest material from C. Auer-Welsbacli and 
for hafnium from G. Hevesy. Cassiopeium and 
hafnium are as diamagnetic as lanthanum and 
zirconium Tetravalent praesodynuum has nearly 
the same atomic magnetism as trivalent cerium, and 
tetravalent cerium nearly the same as trivalent 
lanthanum The results are important for the 
co-ordination of electronic orbits in Bohr's atomic 
model.—J Kaess . Construction of the angle 1 0 with 
Compasses and ruler —G Weissenberger, F Schuster, 
and N Mayer . On ihe molecular compounds of the 
phenols, VI The behaviour of naphthols, tetra- 
hydronaphthol, and allied compounds. 

December 4,—H Pettersson : Communication of 
the Radium Institute, No 172 The held of force of 
the atomic nucleus and Coulomb’s law Expenments 
Beem to show that a-particles shot at the nucleus of 
certain elements are not reflected but remain at the 
nucleus This, as well as the results obtained by 
Bieler, can be explained by considering the electro¬ 
static induction between a-particle and nucleus on 
the basis of Coulomb's law —J Kaess Division of 
a circle into 7 and into 9 parts by ruler and compasses. 
— L. Holxer . Estimation of the units m a cubic 
number-body (Zahlkbrper) —F Haas The crystal 
form of the orthociascs The growth velocities of 
Single crystal surfaces are given numerically as relative 
central distances — R Mueller, E Pinter, and K 
Prett : The electrochemistry of non-aqueous solutions, 
Communication VI. Experiments on the electrolytic 
deposition of some metals from solutions in amyl 
alcohol, acetonitrile, aniline, and chinolme ~~ B Guth 
On the chemistry of the higher fungi, Communication 
XVIII, Investigations on the muscarine problem — 
J. Zellner , On the chemistry of heterotrophic 
phanerogams. Communication V The parasite Pro - 
sopanche Burmetsteri contains special tannoids, — 
J. PU : Remains of a land plant in the Noetsch coal 
strata in the eastern Gailtal Alps. A new fern. 
Gymnoneuropteris 
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yot 1, No. lB.August: The Fihe Structure of Mercury Ltnee and the 
tettopea. By Han taro Nagaoka, Voshikatsu Suguira, and i Tad so Mishlma. 
Pp* 217-368+plates 9-18, 3 yen. (Tokyo: Institute of Physioal and 
Chemical R es ea r c h , Komagome, Bongo,) 

_ Department of Agriculture. Science Bulletin No. 33, Report on the 
Cost of Production of Mates Investigation for the Season 1921-22. By 
R. Parrish. Pp, 4& (Pretoria: Government Printing and Stationery 
Office.) M, 
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The Marine Biological Station at Port Ei in (Isle of Man), being the 
Thirty-eighth Aunual Report of the former Liverpool Marine Biology 
Committee, now the Oceanography Department of the University of 
Liverpool Drawn up by Prof. *la*. Jolmetone Pp 47 (Liverpool 
University Press of Liverpool, Ltd , London . Dodder and Bbougnton, 
Ltd ) U 6d net 

The Botanical Society and Exchange Club of the Britlkh Ialee Vol 7, 
Part l: Report far 1923 By (1, Clarldge Bruce Pp 'HUi + 0 plates. 
(A) breath T Bundle and Co ) ioa 

Oamauia University, Hyderabad * Publications ol the Nizamlah 
Observatory Astrographic Catalogue 1900 0, Hyderabad Section, 
(Part 2) De< -20” to -24% from photographs taken and measured at 
the Nlzntmah Observatory, Hyderabad, under the Dirertion ot T P 
Mhaskamn. Vol. 6 , Measures of Rectangular Co ordinates and Diameters 
of S3,444 Star images on Platen with Uentres in Dto -21 Pp wxixd- 
290 (Nlzamiah Osman la University ) 15 rupw e , 2U/» net 

Trinidad and Tolwigo Council Pnpei No 305 of 1924 Agricultural 
Credit Societies He)iort by the RegUtrar of Agricultural Credit Societies 
lor the Yeai ended 30th June, 1924 Pp 8 (Port of-Spam ) 4d. 

Bui I etin t>f the American Museum of Natural History Vol 61 . Art 7. 

I he Pectoral Limb of Kryoptt and oilier Primitive Tetiapoda By Roy 
Waldo Miner Pp 145 812 (New York ) 

Department of the Interior* Bureau of Education Bulletin, 1923, 
No 65 Bibliography of Educational and PN\chnlogieal Tests and Measure¬ 
ment'! Compiled by Mnigaret Doherty and Josephine MacLalcby under 
the Direction of B R Buckingham Pp i\ | 2J2 (Wawhlngton Gmero- 
nient Printing Office.) 25 centR, 

Klfty-tifth Annual Report ol the Trint/eow of the American Museum of 
Natural History for the Year 1923 rp xxiv-4 2L9 + 18 plates (New 
York City ) 

Cjnsell Permanent Interimtional pour 1‘Bxploratlon de la Mei Rap- 
pojU et procea-veibaux den nhuilonn Vol 35 Rapport AUnnLlque 
]»23 (Travaux du Comitc du Plateau Continental Atlantique) (Atlantic 
Slope Committee) Publlf avec 1‘alde dft Dr Ed Le Danoia. Pp 584 U 
planches, (Oopeubague Andr bred Host et tils ) 

Methods ana Problems of Medical Ed u< at ion (Second Seiiesi ) Pp. 

II + 118, (New \ork Tin* Rockniellcr Foundation ) 


Diary of Societies. 

SATURDAY , Fibkc *b\ 7 

Uoyai Hoci ktv or Medicine (Otology Section), at 10 80* m — L Col ledge: 
Demonstration of Klnematograpn Pictures ol Ca^-es of Facial Pamlysi* 
treated by Nerve Anastomosis G J Jenkins Snplicwmia as a Com¬ 
plication of Middle-oar Infection 

Royal Institution or Great Britain, at 3 — Dr K H Fellow e« The 
Elizabethan Ayre 

Gilbfiit White Fellowship (at 6 Queen Hquuro, W C ), at 3 —Dr J R 
Leesoa The Evolution of Man 

Institute or British Foundrymln(L ancashire Btaiieh)(ai Grand Hotel, 
Manchester), at 4 V C Faulknei A rsyctiological Examination of 
Foundry Life 

Hu li Association oi Engineers (at Hull Municipal Technical College), 
at 7 15 — J Rim Recent DavtdopmenU m Marine Auxiliaries 

MONDAY, Ffuriahy 0. 

Royal Iki.hu Academy (at Dublin), at 4 15 

Royal Sot zety or Edinhuiuw, at 4 SO —W U Calderwood Ihe Relation 
of Sea Growth to the Kpawrung Frequency In &u1nu< tab i? —Prof F J 
Cole A Monograph on the General Morpholog\ of the Myvinoid Fishes 
based on a study of iiyxino Pi 9 The Blond Vascular and Lymphatic 
Systems.—Sir Thomas Mull The Theorv of Compound Detenu manta 
from 1900 to 1920. 

Victoria Institute (at Central Buildings, Westminster), at 4 80 ~rrof. 
A T. Clay * The Amaru 

Biochewioai Socitrv (in Biochemical Department, University College), 
at 5.—-H. J Chanson Chnleeferol Synthesis in the Auiiunl Body,— 
G A. Harrison arid H J. Chan non Observations on the Composition 
of Subcutaneous Fat in Caaea of Sclerema Neonatorum C R. 
Hanngton . 3.4,6 Tri iodophenyl pyrolUdonn-carboxylu Add —J C 
Drummond and K H Coward (a) Further Observations on the 
Chemical Nature of the Vitamin Fraction of Cod Liver Oil, (6) Ultra¬ 
violet Radiation and Growth - H Tsnbura OompAiwoD of the 
Reducing Properties of Plain and Striated Muscle —Dr P Haas and 
T. G Hill . An Oxygen Absorbing Mechanism In Macunoh^ psreunw 
and Accompanying Colour Changes —A Wormall The Tyroetnase- 
tyrotiOR Reaction* the Theory of Deamination — F C Huppold and 
II. S, Raper; The Supposed Deamiulslng Action of TyioHlnasc on 
Ajnlno Acids.—0 Rimington and tl I) Kay The Phosphorus of 
Gaseinogen (1+ellmiDary Coinmunioatmn). 

Royal Colibob or Suroeons ok Enoland, at 5 — Trof V E Negus: 
Borne Disorders of the Larynx, 

Institution oi Electrical Enoinkers (Informal Meeting), at 7.— 
Capt. P. P Kckersley and others * Discussion on Broadcaating, 

Institution of Mechanical Engineers (Graduates Section), at 7 —K. 
Rowell. Recent Developments m Solid Injection Oil Engines 

Institute of Metals (Scottish Local Section) (at 80 film bank Crescent, 
Glasgow), nt 7 80 - J. A Gardner . Methods of Keeping Foundry 
Records. 

Royal Society ok VxmrrxK (Epidemiology and State MudHne, Com 
parattve Medicine. Disease In Children Suctions), at R —Dr Robertson, 
Dr Nn^u, and otnera : Siw^cist DLsousnion on The Control of Tuber- 
ouloeia and the Milk Supply 

Surveyors' Institution, at 8 

RoyaL Geographical Society (at Pollan Hall), at 8 80,—J M. ae 
Navarro . AnoJent Trade Routes in Europe 

Medical Socikty of London (at 31 Chandoa Street, W ), at 8 80,— Sir 
Thomas Horder, Bart , and others : Discussion on the Treatment of 
Lympbadenoma. 
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TUESDAY , FrbkuarY 10. 

Royal Society of Medici kb (Therapeutics and Pharmacology Section) 
(at National limtituto lor Medical Research), at 4 80, 

Royal Institution of Great Britain, at ft 1ft —Prof J Baroroft * The 
Colour of the Annual Creation (1 ) The Coloui of Man, 

Royal Sanitary Institute, it (i —MoJ -Gen 8u Wilfred Beveridge, 
Dr W M Willoughby, ami others Diacmudon on Food and Health 
lNHnrm> of Marine KNGiNrFfts, at 0 fio - Presidential Address 
Institution of Klkpthiual Enojnfehh (Hast Midland Hub-Centre) (at 
the College, Loughborough), at (i 4 f > —H Ferguson t A General Survey 
of the High Tension Sw itchgear Field 
Institution or Automobile Knuinker* (at Royal Society of Arte), At 7 

—F. G Wool lard British Methods of Continuous Production. 
Institution or Ei kctrioal Knoinerrs (North Midland Centra) (at 
Hole] Metropolr, Leeds), at 7. — Informal Discussion on Domestic 
Electrical Apparatus 

Royal Photographic Society (Scientific and Technical Group), at 7— 
( uiifeiente on the Standardmation of Plate Testing Methods * -Section 
l\ The Measurement of Photogiiiphic Densities (a) Survey of the 
Prtsent Position , (h) SUndaidisation of Photographic Densities, (c) 
Methods ol Measurement Opening Pa pi* r by L)r C F Toy — Section 
A The Interpretation of Results (o) Plat** Speeds The Ilurter and 
Driffield and other Systems , (/') InarlequHCy of these Systems Role 
pla\ed by the under, correct and ovei exposure portions of the plate 
emu' Opening Paper by T Thorne Baker and O Bloch 
Institution oi- Aimomoiui f Knuim-kbr (Coy entry Graduates Meeting) 
(at Broad gate (Juft, Coventry), at 7 Pi —(j H [>ay * Aluminium its 
Alloys and their Use m the Automobile Industry 
IwarniiTioN of Klfctkical Engineers (Scottish Section) (at ‘207 Bath 
Street Glasgow), at 7 30 - II W Tayloi Three wire Diiort-cuncnt 
Dintribul ion Networks Some Comparisons in Co^t and Ojxirfttlon 
iNHlirUTlON OF KnoIvkFRh AND SHU MULDFUH IN fcH OTLAND (ftt 39 
Elmbfink Cresunt, Glasgow), at 7 M) 

Qijekk r i' MiCRoKUopn ai Club, at 7 HO —D J Scnmneld Asymmetry 
among Micmtunpu Oiganisms (Prcsidmti.il Address) 
iNBTiii'riOK or Mi niANii a i Knoimsi iih (Swansea Mooting) 


WEDNESDAY, Ffhuuary 11 

Inntit< tion of Hfahno and Vfnulatino Enotnerrs (ftt Old Colony 
Club, Mdwyeh House, W C ) (Annual General Meeting), at 2 80 - A 11 
Barker Unsettled t^uestmriH in Heating and Ventilation 

Royai Soimfty o* Arts, at 1 30 -Sn J Fortescun Flumieiy, Bait The 
Diesel Engtm In Navigation 

Royal Coi i bob of huiu.HiNN or England, at ft — l’rof R L Kimggs 
Osteitis Deformans, and its relation to OaLeitiK Fibruoa and 0«teo* 
malsem 

British Hocimv of Master fli am-Paintbkh (at t Queen Square, W C ), 
at 0—W 1C Towm Thu 14th Century GIahh of Tewkeabury and its 
Beei nt Hepair * 

^ofiF-TY Chemiuai Industry (Glasgow Section, Jointly with the 
Glasgow Univeraity AlchemNU' Cluh and Institute of Chemistiy) (at 
Glasgow University), at 7 — R B Pilchur Alchemists and ChomUta 
in Ait and Literature 

North-East Coast Institution of Engineers and HniPBtiUDERS 
(Graduate Section) (at, Bolbee Hall, Newcantle on Tyne), at, 7 ~-F H. 
Todd The Capital Ship as affected b> the Washington Confeieiicc 

Institution of Automobile Engineers (Wolveihampton Centre) (at 
Wolverhampton), at 7 3u K G Woo 11 aid British Mtlhoda of Con¬ 
tinuous Production 

Inhtitiiion m Ohemiuai Engineers (Jointly with the Chemical 
Engineering Group of the Society of Chemical Industry) (at Institution 
of Mechanical Engineers), at 7 30—O llinnicr Internal Combustion 
BotUrs - D. Brownlie Steam Generation under Critical Conditions 

Eugenics Education Society (at Royal Society), at 8 30— Dr B 
Malinowski Mate Selection in Pilnvtive Society 


Thursday, fehhuary 1 * 2 . 

Royai Society, at 4 30 — H Mmr Evans A Contribution to the Anatomy 
and Physiology ol the Air Bladder ami Weberian Otwiclce In Cypiinlihf 
—J S Huxley Hiudies ou Amphibian Metamorphosis, 11 — To be u v*d 
in title util u — Pi oi A Dundy An Ol thogenetlo Hones of Growth Forms 
in rertani TeLmxonid Sponge Hpnuloe - Dr C K Walker , The Melotle 
PhflHH 111 Triton (Mntyc niJyaris) --W K Alklns Cfoiutfta hdentaia 
(Strum) and tl traivntnm* (Tayloi)• A Statistical Enquiry Into the 
Relationship of two Simllai Species 

Royal Institution or Great Britain, at 6.16 —Sir William Bragg The 
Properties and Htrm ture of Quart? < Ilf ) 

Royai Abkonautk al Society, ut 6 80 —Col F Searle The Maintenance 
or Commercial Aircraft 

Royai H<n tun of Medi< ink (Tropical Diweascaand Parasitology Sections), 
at 6.30 Dr A F MacOallan * Ophthalmology in Egypt —Capt W. It 
Dye Hi hmtOHOimasla and Splenomegaly in NyAsaland 

Instiji te of Marisf Enmnffrr, at fl 8ft 

Socifty of Ohfmh al Industry (Binniiighaiu and Midland Section) 
(at HirminghAm University), at 7 16. —Dr J Newton Friuud . Iron In 
Antiquity 

Institution of Electrical Engineers (Dunden Sub - Centre) (at 
University Colli ge, Dundee), at 7 80 - Prof A R Fulton* Tne 
Utilisation of Tides for the Production of Power 

Institution or Kl kctrioal Engineers (Irish Centre) (at Trinity College, 
Dublin), at 7 46 ~ J H Shaw : The Services of the Electrical Engineer 
in the Post Offioe 

Optical Souiix (at Imperial Collage of Science and Technology), at 
&—Annual General Meeting —Dr A. Barr * Presidential Address 

Oil and Cor olr Chemists Ahrouiation (at 8 St Martin’s Plane, W C.), 
at 8 —A A. Dnimmon Bynthntio Resina.—R G. Browning: The 
Painting ol Ships 

Sooietv or Dyers and Colouhibth (Bradford Junior Branch) (at 
BradfonJ). —W, White: Wool Printing. 
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FRIDA V, February 18 . 

Dirrel Kmhnk UaRRN’ Association (atEngineers* Club, Coventry Street)* 
at 8 30 — P. A, Holliday * Submarine Enginea and High-speed Heavy* 
oil Engine Electric Generating Sets. 

Royal Dunlin Shoikiy, at 4 80. 

Royal Astronomical Society, at ft —Annual General Meeting —I*rof. 
Eddington, Dr Jackson, Mrs, Maunder, and Frof. Milne* TheProgresa 
of Astrouomv —Pror Fowler and Prof, tfewall The Meeting at 
Cambridge of the International Astronomical Union —I)r. Dnsyer: 
Tycho Brahes obaervatlons. Methods, and Reunite. 

Physical Society of London (at Imperial Cotlejae of Science and 
Techimloff^), a* 4 —Annual General Meeting— F R Smith : A Syetom 
of Electrical Measurements (Presidential Address). 

Royai Con eo* of Surobomh or England, at 6—Prof. & Cade* 
Regional Ansesthflsla 

Institution of MicmAMrAt Knuinblus (Informal Meeting), at 7.— 
Discussion on Gear Production Machinery, 

Royal Photoorapkio Society or Great Britain, at 7.—M Adams. 
On earning Children aud Photography 

Institute of Metaib (Swaiihea Local Section) (nt Swansea University 
College), at 7 16 —Dr II Moore Seanou (Yarking and its Prevention. 

Soi ikty of Chemicai Induhi'by (South Wales Section) (at Technical 
College, Huannea), at 7 80 — C A Seyler Microscopic Structure of 
Coals 

Junior Institution of Engineers, at 7 80 — L. Pendred Mileutonea 
in the Development of the Prime mover Locomotive 

Institute of Metals (Sheffield Local Set turn, jointly with the Sheffield 
Metallurgical AsHOtiation and other Societies) (at 12*8 West Street, 
Sheffield), at 7 80, -Dr U 11 Landei Fuel and IU Efficient Utillfuitlon. 

Nokth-ICast Coant Institution or Enginfkrh and SiiirBiHLDKRS 
(at Literary and Philosophical Society, Newcastle on-Tyne), at 7 30— 
J W Hobson The Internal-coni bastion Locomoti\e, 

Koval Institution of Great Britain, at a —Dr B Malinowski ‘ Tlie 
Forces of Ijiw and Order in a Primitive Community 

Society of DykRh *nd Ooiourihth (Scottish Section)—I. E W^ber . 
Hydrogen Peroxide and Bleat hlng 

Society of Dyers and Coi ov hi nth (Manchester Junioi Bi&nch) (at 
Manchestei).—K il Haumlers A Papei 

Institution of Mkchank al Enoinkerh (LoedH Meeting) 

SATf/UDA F, Ffrruauy t4 

Royal Institution, at 3 - W UothensUdn Tin Artist’s Relation to 
Social and Religious Life (I ) 

Royal College or Ht.huronh of Knoi and, nt 4 -Sir D’Arcy Power . 
Hunterian Oiation, 

Institute oh Metals (London Lcwal Section) (at Institute of Marine 
Kugmeers), at 7.30 —V C Faulkuei Some MoLi^ on Refractory 
Materials 


PUBLIC LECTURES* 

SATURDAY, Femruary 7 

IIornihan Museum (Forest Hill), at 3 80 — It P G. Denman , The De¬ 
velopment of Modern Radio Communication. 

MONDAY, February ft 

London School of Economic* and Politioai Hiunce, at ft—In K B. 
Behrens • International labour Organmalion 

Birkmeck College, at 0 Su—I)r O. G, Coulton Chapteix In Medieval 
Education (II ) Song and Grammar Schools 

Kind's Com egk, at 6 B0 — S Smith. The N&tuie and Inffuapca of 
Babylonian Literature 

University Com kge, at ft SO — Lt.-Commdi. E Sutton * Buddhism 
(Hucceeiling Lecture on February Iff ) 

TUESDAY , February 10. 

Kino’s College, at 6 80 - Dr E. Bevan The Hebrew and Greek Idea of 
God with special reference to Philo of Alexandria. 

University College, at 6,80—Dr C F Sonntag Man's Place In 
Nature (l). (Succeeding lecture on Febmarj '24 ) 

Sir John C'ahh Technical Institute, at 8 - 8, G N«\llu The Fermenta¬ 
tion Industries 

University ot Lkfdh, at 8—Dr. W. II, Pearsall' Age and Develop- 
mmit of Moorland Peat. 

WEDNESDAY, Ffrruary II 

St. BarthoLomfw'h Horfital Medical Coiimoe (Pliygiology Depart¬ 
ment) (6 GUtspur Street, E C.), at 6 —Dr J M Duncan Scott The 
Medullary Centres (l) (Succeeding Lecture* on February 18, 26* 
March 4.) 

London School of Euonohicu and Political Hi ieni k, at 6.—J. 
Adams The Principles of Design en applied to Pots and Pans 

King's College, at 6 80—Sir Thomaa Arnold- Arab Travellers and 
Merchants, a.d. 1000-1500 

THURSDAY, February 12. 

Kino's Colliw*, at 5,80.—Prof, W. E. Soothill: China's Contribution to 
Western Civilisation 

Central Library, 508 Fulham Hoad, at 8,—W P. Westell • Regional 
Survey. 

FRIDAY, February 18, 

King's Colmwr, at ft.80 —Prof E Prestage: Vasco da Gama and the 
Discovery of tne Wea Route to India 

SATURDAY, February 14. 

Worniman Museum (Forest Hill), at 8.80.—B. Lovett: Natural History 
in Folk-lore. 
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Preservatives in Foods. 


T IIE difficulty of drawing inferences of value m 
practical life from experimental work on amnfals 
or from observation on man could not be better illus¬ 
trated than in the vexed question as to the legitimacy 
of allowing preservatives, especially boron preparations, 
m human foods. It is known that these preparations, 
when given steadily and persistently to animals, provoke 
renal inflammation ; it is commonly agreed, notwith¬ 
standing occasional medical testimony to the contrary, 
that they may be irritant to the human alimentary 
tract, and that they should be barred for young children, 
tor invalids, and for sick persons It is also agreed 
that the elimination of a single dose of bone acid is 
slow, occupying five or six days, and that, therefore, 
most of us who live in towns are probably never free 
from Ixiric acid in our systems from youth to old age 
It is, furthermore, common knowledge that boric and 
or its salts are used largely in cream, butter, liquid eggs, 
margarine, potted meats, and are dusted over imported 
bacon and ham ; and that a person indulging in a 
varied diet may not impossibly, day by day, take an 
amount of boric acid which, even by the defendants of 
boron preservatives in food, would be regarded as in¬ 
advisable, if not actually injurious. 

These and like considerations were before the De¬ 
partmental Committee of 1900 and the more recent 
committee, the interim and final reports of which were 
summarised in the issues of Nature for September 20 
and December 13, 1924 

The Committees also had before them the important 
consideration that the use of boron preparations is not 
unlikely to foster the continuance of less cleanly pro¬ 
cesses of food preparation and to conceal incipient and 
possibly dangerous stages of decomposition of food 
Jn this connexion, it is noteworthy that the prohibition 
of any preservative in milk has pro\ cd most successful, 
and has doubtless led to increased cleanliness in its 
production, transport, and storage. It has also been 
associated with increased use of pasteurisation, which 
may in some measure permit the continuance of rela¬ 
tively unsatisfactory production of milk , but, even so, 
pasteurised milk or cream represents a hygienic advance 
upon boricised milk or cream It is not surprising, 
therefore, that the recent Committee recommends that 
the use of boron preparations as food preservatives 
should be prohibited ; and the Minister of Health has 
indicated his intention to make draft regulations for 
this purpose. (For the sake of brevity, boron pre¬ 
servations alone are considered*in this article) 

Already there are indications that the proposed 
regulations will not be universally approved. Sir 
William Pope, professor of chemistry in the University 
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of Cambridge, has advanced in the Times weighty 
points for ^consideration. He regards the evidence of 
injury by boron preservatives as not convincing, and 
stresses the complexity of factors involved in human 
experimentation with such preparations, owing to the 
diverse factors concerned in the balance of health and 
disorder. Similarly, Dr. R Hutchinson writes stating 
that if injury from such preparations occurs, “ it has 
entirely escaped the notice of medical men.” Also, 
Prof F. W Tunniclifte considers that in deciding 
against the use of boric preservatives “ a prion argu¬ 
ment has been drained to its dregs/’ and inadequate 
attention has been paid—as Sir William Pope had 
already suggested—to the danger of dearer and scarcer 
food, as the result of the prohibition of preservatives 
for perishable foods needing to be transported long 
distances At the least it appears to be suggested, let 
us postpone the prohibition of boric preservatives until 
the mass processes of production and transportation of 
perishable food have become perfected. Great waste 
of food is avoided by mass production Mass pro¬ 
duction is indispensable under modern conditions of 
life, and the means of transport within Great Britain 
do not permit, it is urged, even if those from other 
countries permit, of cold storage and transportation, 
to an extent which will avoid much waste of valuable 
food, if preservatives are forbidden. 

As indicating the way in which politics may influence 
hygienic control, it is suggested that the prohibition of 
boric preservatives in Germany is, in part at least, 
enforced in order to keep out Canadian and American 
bacon and ham. The same effect might follow from a 
similar prohibition in Great Britain ; and so we have 
illustrated the struggle and conflict of motives and aims 
which almost necessarily arise when any reform which 
is theoretically desirable is proposed. Motives of pre¬ 
ferential trading may arse, the plea is entered that the 
proposed action will involve the wasting of much 
perishable food, and it is contended—as may easily 
be done—that the evidence of injury from the pre¬ 
servatives proposed to be prohibited is dubious and 
may even be non-existent. 

These are reasons for proceeding cautiously, and 
there need be no extravagant fear that the Ministry of 
Health will proceed otherwise. But that the use of 
chemical preservatives is undesirable is, we think, in¬ 
disputable , that their restriction and their extended 
restriction should be enforced, follows as a desirable 
reform , and in our view this restriction is not likely to 
be followed by increased scarcity of food, for we have 
every confidence in the ability of those concerned to 
improve their methods of manufacture and of transport, 
so as to obviate the need of any preservative except cold. 

In deciding a complex practical problem like this, we 
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are bound to consider the weaker members of the com¬ 
munity, for whom doses of boric preservatives not pro¬ 
ducing recognisable symptoms in the majority, are 
likely to be serious, and this consideration alone suffices, 
we think, to justify extension of the present regulations 
against food preservatives in the direction recommended 
by the recent Departmental Committee. It has been 
urged that in this connexion Solon’s advice to the 
Athenians should be followed: Have the best laws that 
can be kept, not the best laws that can be made. But 
past experience has shown that gradually increasing 
stringency- in regulating food preservatives can be 
enforced, and that it is associated with better processes 
of preparation and transportation of food , and the 
next steps in this direction may be expected to have 
similar results. 

Philosophical Biology. 

(1) The Study of Living Things; Prolegomena to a 
Functional Biology. By Dr. E S. Russell. Pp. xx + 
139. (London ; Methuen and Co., Ltd., 1924.) 55. net. 

(2) The Passing of the Phantoms * a Study of Evolu¬ 
tionary Psychology and Morals By Prof. C. J. 
Patten. Pp. 95 + 4 plates. (London: Kegan Paul 
and Co., Ltd ; New York : E. P. Dutton and Co., 
1924.) 2s. 6d. net 

(3) Tantalus : or the Future of Man . By Dr. F. C S. 

Schiller. Pp. 72. (London: Kegan Paul and Co., 
Ltd., 1924.) 6 d . net. 

S the reading public gradually accepts the doctrine 
of evolution and its corollary, the unity of life, 
a demand arises for books which deal, on one hand, 
with the application of biological methods and ideas to 
human life, and on the other, with an analysis of those 
ideas. With the narrowing of the gulf between man 
and the other animals, we find a quite legitimate 
tendency to interpret the mind of animals in terms of 
the human mind, and conversely. But such a pro¬ 
cedure demands enormous caution, and one can scarcely 
hope to find the necessary critical attitude in books 
which are written to defend a point of view rather than 
to examine all sides of a problem. Yet they may 
justify themselves if they are sufficiently stimulating 
or attractive. 

(1) Dr. Russell’s book deals with the various methods 
by which biological problems may be attacked. After 
a passing reference to the purely morphological point 
of view, he briefly examines and rejects the material¬ 
istic conception of life, and points out its failure to 
explain the unity of the organism. Vitalism, that is, 
the theory that an organism consists of inert matter 
plus a soul or entelechy, is shown to have its own 
difficulties without solving those of materialism. So 
far Dr. Russell is in agreement with J. S. Haldane, whom 
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he quotes at length. But he regards Haldane’s posi¬ 
tion as essentially a half-way house, also tenanted by 
J, B, Watson, to his own psychological outlook. “ I 
know myself/’ he says, “ as a psycho-physical unit or 
individuality, not as an immaterial entity acting upon 
an external material object, my body.” It is from 
this point of view that he considers the behaviour of 
other organisms as exemplified not only by movement 
and secretion, but also by such activities as growth. The 
latter half of his book is taken up with the attempt to 
apply this view in detail. For example, it is suggested 
that the growth-regulating secretion of the thyroid 
gland “ acts not directly by virtue of its specific 
chemical constitution, but indirectly by virtue of its 
meaning or significance, being perceived or sensed in 
an elementary way by the organs and responded to in 
the functional or psychobiological sense.” 

Apart from his complete neglect of such difficulties 
for a monadistic view as are presented by fission or 
conjugation, for example, we are inclined to regret that 
Dr. Russell does not push this point of view to its 
logical conclusion. From a strictly psychological point 
of view he has no business to talk about internal 
secretions, and adrenaline, for example, is not an 
aromatic amine from Ins point of view, but simply an 
element in certain emotional states. As it is, we feel 
that he tends to use physics and chemistry so long as 
they suit him, and adopts a psychological point of view 
when the complexity of the physico-chemical situation 
becomes intolerable. But few biologists achieve con¬ 
sistency in their hypotheses, and we can recommend 
Dr Russell’s book to all who are interested in the 
philosophical side of biology. 

So far man has only learned to think on two lines, one 
which enables us to deal with our fellow-men and the 
higher animals, the other with inanimate objects; but 
it does not follow that these are the only possible types 
of thought. Perhaps some intermediate outlook, I 
which preserves the unity attributed to the human 
individual though without his memory or foresight, may 
prove valuable in dealing with lowlier organisms or 
with our own unconscious behaviour. 

(2) Prof. Patten’s book, after a thumb-nail sketch of 
evolution, plunges into animal psychology; and human 
attributes, such as admiration, imagination, and 
superstition, are assigned to birds and mammals. The 
bearing of animal on human psychology is discussed, 
with special reference to the origin of human supersti¬ 
tions, which include all beliefs in supernatural beings. 
The book makes no attempt to be either scientific or 
exhaustive, but it is so charmingly written that we 
believe it will find many readers. It is clear that the 
author is a real lover of animals, and if his love leads 
him into a perhaps unduly confident belief that they 
\ NO# i 835 , VOL, 11 $] 


are on the whole virtuous and happy, it inspires a 
number of delightful anecdotes of animal behaviour. 
His religion, a sunny rather than philosophical 
pantheism, springs directly from his love of Nathre. 
There is little that is novel in the book, but the author’s 
point of view is worth restating from time to time. As 
a means of bringing home the reality of evolution to the 
average child of sixteen or so, we feel that it might be 
of real value in school libraries. 

(3) ,£ Tantalus,” who here represents humanity as a 
whole, is a philosopher’s reaction to biology The 
reaction is sometimes rather naive, as when he pauses 
to wonder that from the biological point of view man 
has not evolved in the last thirty thousand years. 
Critics of their fellow-creatures, and particularly of the 
present Government, would do well to remember 
Lingula, which has scarcely changed in the three million 
or so centuries that have elapsed since Ordovician times 
Dr, Schiller very rightly stresses the fact that in our 
society those social classes which we admire most are 
reproducing themselves most slowly, but some of the 
reasons given for this fact are, to say the least, un¬ 
convincing For example, the author alleges that the 
advance of medicine has enormously diminished 
selective mortality and improved the chances of 
weaklings to survive and leave descendants The 
contrary case could be argued, for in the last two 
centuries epidemic diseases such as smallpox have 
almost disappeared, and more chronic complaints such 
as tuberculosis, which kill far less indiscriminately, have 
remained with us The question whether the differen¬ 
tial birth-rate may not be due to certain economic 
features of our civilisation rather than to its phil¬ 
anthropy and hygiene is scarcely considered. 

With regard to the traditions which constitute man’s 
non-biological inheritance, Dr. Schiller is equally 
gloomy. Perhaps it is a too intimate acquaintance 
with compulsory chapel and university examinations 
which prompts him to ask, “ How many religions have 
perished from ritual sclerosis, how many sciences have 
not been degraded into pseudo-sciences or games ? ” 
He suggests two ways out of the impasse, one being the 
practice of Christian ethics, the other of eugenics He 
believes that history has shown that humanity as at 
present biologically constituted will not accept the 
former. He has more hope of the latter, provided we 
realise that our whole procedure is essentially experi¬ 
mental. He has also some confidence in the future 
of applied psychology. The scientific reader who is 
interested in the reaction of biological ideas on the 
mind of an intelligent outsider, or wishes to see the 
case for -eugenics briefly stated without the display of 
too much class or racial prejudice, would do well to 
buy this little essay. J. B. S. H. 



220 


NATURE 


[FebkUaby 44, 1925 


The Study of Agricultural Economics. 

(1) Elements of Land Economics. By Dr Richard T 

Ely and Edward W. Morehouse, Pp xviii + 363. 
(New York , The Macmillan Co , 1924.) 175. net. 

(2) Introduction to Agricultural Economics By Dr 

Lewis Cecil Gray (Social Science Text-Books.) 
Pp. xii + 556, (New York The Macmillan Co, 
1924.) 125 net 

(3) Elements of Rural Economics By Prof, Thomas 

Nixon Carver Pp. v + 266 (Boston and London : 
Ginn and Co., 1924) 7s net 

(4) Farm A (counts. By C S Orwin (Cambridge 

Farm Institute Senes) Second edition, revised. 
Pp vi f 140. (Cambridge At the Unnersitv Press, 
1924) 55 net. 

(5) A Short System of Farm ('osting By H. R ] 

Holmes Pp 107. (London . Oxford University 
Press, T924 ) 6 a* 6 d net 

(6) Farm Aaounting By Prof E L Currier, Prof 
N. J Lenncs, and Prof A S Merrill Pp 1x4-287 
(New York • The Macmillan Co , 1024 ) js net 

EN of science, m the first instance dubbed “ Im¬ 
provers have been continuously at work for 
at least a century and a half investigating such problems 
as those involved in animal- and plant-husbandry, 
manuring, and the mechanics of agriculture. System¬ 
atic study of the other, or economic, side of the 
industry has been undertaken only within the last 
decade Research work under this head may imply 
the compilation of elaborate cost-accounts, comparison 
of various methods of farming, investigation into the 
pros and cons of large or small-holdings or the distribu¬ 
tion of various forms of land-tenure, inquiry into the 
profits accruing to each class of person engaged m the 
industry, study of marketing systems, and so on. 
Into each of these fields individual workers have gone 
before, but that all-important factor, continuity of 
effort, has, until recently, been lacking. It is, for 
example, possible to recover the most elaborate records 
of the working of particular manors more than six 
hundred years ago ; m the seventeenth century 
Henry Best minutely investigated what we should 
now describe as the “ economy ” of North-country 
farming; a hundred years ago, full statements of farm 
accounts kept in Norfolk and other arable counties 
were published 

Generally, the efforts of those responsible for these 
pioneer investigations were ridiculed; at best they 
were made the subject of acute controversy. For 
example, in Scotland, the publication in 1823 of an 
article * * showing the expense and value of the produce 
6f a Lothian farm during the late war ” was thus 
welcomed by an anonymous farmer : <£ Try Mr. Scott’s 
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statement by what standard you may, and inform me 
wherein consists its merits. If it be considered a 
production of imagination, or of reflection, it is inferior 
to a nursery tale, as a work of instruction, or of 
utility, it is fallacious and ill-judged , as a statement 
of Lothian husbandry it is little short of a libel.” 
Again, an eighteenth-century advocate of small farms 
thus delivered himself to a pamphleteer on the opposite 
side * “ The fiend who wrote this was in all probability 
never beyond the stench of the infernal abode wherein 
he dwells ! ” 

If controversies are still engendered on the latter 
subject, and apathetic reception upon occasion rewards 
the efforts of Mr Scott’s successors, there is no doubt 
that the vast majority of agriculturists appreciate that 
there exists nowadays a new, and possibly valuable, 
means of approaching rural problems. In Great 
Britain, since the War, successive Governments have 
granted increasing sums towards the extension and 
maintenance of services charged with investigational 
and advisory duties. Nor is interest confined to this 
country, fui, judging from reports emanating from 
Japan, the United States, Switzerland, and Denmark, 
it may be confidently stated that the movement 
towards a closer study, and therefore a better under¬ 
standing, of farming conditions and rural economics 
is widespread. A natural corollary is the appearance 
of numerous publications, either dealing with the 
history and general principles of the subject, or confined 
to particular sections. In both classes the United 
States is well represented 

(1) The first book on our list comprises an elaborate 
analysis of the utilisation of American soil. Its 
authors have produced a work which is bound to be 
of considerable value to American students, and one 
that is very suggestive to those European readers who 
are interested in the problems raised during the transi¬ 
tion of a vast territory from a natural condition to a 
state aptly illustrated by the frontispiece, entitled 
“ Airplane view of Manhattan Island, New York City.” 
The distribution of the various categories of soil is 
well described, and successive chapters deal with its 
utilisation, for his varying requirements, by man, his 
access to forest and mineral products, and the provision 
of credit; they also touch on what are to us such 
familiar and vexed questions as the taxation of 
“ increments in land values.” The volume is well 
produced and contains excellent diagrams and illus¬ 
trations, but it contains scarcely any reference to con¬ 
ditions existing elsewhere. 

(2) Dr. Gray’s book is of more general interest to 
European readers. The author is an official of the 
United States Department of Agriculture, and he has 
produced a book which covers a wide field, ranging 
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from the enunciation of general economic theories 
down to advice on the marketing of fruit. He does 
not disdain reference to conditions existing in other 
countries, and lus views on numerous rural problems 
will be read with respect by students therein. His 
twenty-six chapters all conclude with “ Questions on 
the text/' which do not detract from their value, but 
tend to emphasise the American origin of the work 
itself. The diagrams are excellent; particular praise 
must be given to the maps, produced by the author’s 
own Department, showing the distribution of crops 
and of different-sized farms, a form of activity in which 
Great Britain has hitherto lagged behind the United 
States , fortunately, however, within a short time 
matters will have been rectified in this respect. Dr. 
Gray’s work is admirably produced, and its moderate 
bulk is disproportionate to the number of its pages. 

In (3) is found a work from the pen of a professor of 
political economy, which, to British ideas, is more 
orthodox m its treatment of the subject The 
general history of agriculture is not neglected, for 
reference is made to village communities and the 
manorial system, and the names of certain English 
writers of long ago are mentioned. The author 
exercises considerable restraint when dealing with such 
contentious questions as co-operation and land-tenure, 
and has alw r ays at hand appeals to economic laws to 
enforce his arguments. He has produced a small, but 
scholarly, work which will not only be read with 
interest by British economists, but will also be retained 
on their bookshelves. Diagrams similar to those aliove 
referred to are again prominent. 

(4) Mi. Orwin is undoubtedly the recognised authority 
on farm accounts in Great Britain, and it is largely 
through his persistent efforts during recent years that 
the great advantages to be obtained from the accurate 
keeping of ‘‘ costings” has gained wider recognition 
amongst the farming community In the latest 
edition of his book will be found clearly mapped out 
the procedure to be followed in farm costing The 
author has enumerated the various principles involved 
in a straightforward way which should make the volume 
of the greatest use to farmers and students who have 
had no very great experience in book-keeping The 
underlying principle to be grasped is that the balances 
of the apparently unproductive accounts (for example, 
labour, rent, foods, and manures) are charged against 
the productive accounts in the proportions in which 
the latter have benefited from them. This involves 
the keeping of records of labour, both manual and 
horse, and of rations fed to stock. Mr. Orwin gives 
Examples of appropriate labour and ration sheets, and 
explains the method of their analysis ; complete and 
ujKCHtate cost accounts of a Gloucestershire farm 
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add to the value of the latest edition of what is 
admittedly a standard work in its subject. 

Mr. Holmes in (5) has somewhat missed the aim of 
his endeavour to maintain simplicity as the primary 
object in preparing this volume. Ihose farmers for 
whom his book is intended as a guide will be inclined 
to give up the task of trying to master costing prin¬ 
ciples when they read that not only must a record be 
kept of the number of days grazed by each class of 
stock, and these eventually converted into “ sheeps 
equivalents,” but also that the manunal residues of 
foods fed on pastures must be calculated It is not 
to be denied that such records can be kept with 
advantage on certain types of holdings, but on small 
farms, and where Ii\ e stock is of diverse types and ages, 
it is questionable whether the degree of accuracy with 
which such information could be compiled would 
warrant the laborious emulations imolved. Mr 
Holmes advocates the ‘' Standard ” method of valuing 
cow's and breeding stock. In this he is undoubtedly 
right, as in times of fluctuating prices, paper profits 
and losses are thus eliminated The volume contains 
a full set of accounts for the year 1020-21 on a dairy 
farm of some two hundred acres 

As a text-book designed for school study in the United 
States, (6) ran be recommended on account of the large 
number of cxei rises and “Topics foi discussion” 
appended to each chapter. The first part deals with 
methods of making an inventory and financ lal state¬ 
ment, the second is confined to financial accounts, 
while the third deals with cost accounts and methods 
of recording data As a treatise for British readers 
it is of interest in presenting arguments rn favour of 
the adoption of general principles other than those 
commonly recognised m this country Some of those 
advocated arc open to criticism. For example, the 
authors recommend that interest on the average 
investment of capital ui each branch of the farm 
should be charged against its cost, and also that a 
charge should be made against cost for the value of 
the farmer’s own labour Again, in regard to home- 
produced foods fed on the farm, they state that‘‘ an 
intermediary product which may readily be marketed 
should be charged at its farm value and not at its 
cost of production. Other intermediary products 
should be charged at their cost of production ” The 
accepted practice in Great Britain, that of charging 
all intermediary products at cost price, appears to be 
much the sounder of the two methods The volume 
contains cost accounts typical of conditions in Kansas 
and Iowa. American currency, however, and such 
expressions as “ chores,” “ shelling,” and “ snapping 
com ” render them of doubtful utility outside the 
continent of North America. J. A. Venn. 

G I 
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The Chemistry of Flour Milling. 1 <l uestlons would < however, be outside the province of a 


Modern Cereal Chemistry . By D. W. Kent-Jones. Pp. 

ix + 324 (Liverpool * The Northern Publishing Co , 

Ltd., 1924 ) n p 

HE chemistry of wheat flour, and the elucidation 
of the factors influencing the t( strength'* or 
baking quality of flours from different wheats, present 
problems as complicated and difficult as any to be 
found in food chemistry Recent research has thrown 
much light on some of these problems, and the author, 
who is well knowm as an authority on flour chemistry, 
is to be congratulated on having given a connected and 
critical account of the important work done on this 
subject during the last few years. 

The English miller draws his wheat from almost 
every wheat-producing country in the world. Many 
of these wheats differ enormously m their strength or 
ability to produce a good loaf, that is to say, a large 
well-risen loaf possessing a certain silky and finely 
vesnulatcd texture. The author, in his chapter on the 
colloidal chemistry of flour, discusses the relative im¬ 
portance of v anous fac tors in t he produc tion of strength 
The actual amount of gluten present and its physical 
character, the degree of colloidal dispersion of gliadin 
and glulenm, the hydrogen ion concentration of flour 
and the extent to which it h“ buffered/* the enzymic 
activity of the flour and the relative amount of yeast 
food present, are all more or less concerned \n determin¬ 
ing strength or weakness in a flour The author is 
clearly on good terms with the most recent work on 
the colloidal chemistry of flour, and has given in this 
chapter an able review of present-day knowledge in 
this field 

It is when the author comes to the chapter on bleach¬ 
ing and flour improvers, on p. 165, that he treads 
heavily on dangerous giound lie adopts whole¬ 
heartedly the attitude that the artificial bleaching and 
improving of flour by nitrogen peroxide, chlorine, nitro 
gen chloride, peroxides, pcrsulphates, acid phosphates, 
etc , is completely justifiable and beneficial both to the 
trade and to the c onsumer In fact, he is at such pains 
to emphasise the entirely harmless character of these 
additions that the suspicions of the reader may well be 
aroused, and he may be led to inquire more closely 
whether the introduction of one pound 0/ pure 
chlorine gas into a ton of flour is, in fact, entirely without 
effect on the consumer’s health, whether there may not 
be some subtle action on the flour, affecting, ever so 
slightly, those vital principles which food manufacturers 
are never tired of claiming for their products, and 
whether the oft-repeated argument that no one has ever 
been able to prove injury to health from such additions 
is good enough where the most important foodstuff of 
all is concerned. To attempt an answer to these 
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reviewer 

The concluding chapters dealing with conditioning, 
moisture in wheat and flour, and analysis of flour are 
excellent The book may be warmly recommended to 
all interested in the chemistry of flour, on the under¬ 
standing that the Report of the Departmental Com¬ 
mittee on the Use of Preservatives and Colouring 
Matters in Food be glued to p 165 G W. M.-VV. 

New ^Measurements of Atomic Masses. 

Isotopes By Dr F \V Aston. Second edition Pp. 

xi + 182 + 5 plates. (London: E Arnold and Co, 

1924) 105 bd net 

T is seldom that a natural philosopher has made 
a subject so peculiarly his own as Dr. Aston 
lias done with the experimental investigation of 
isotopes. At the present time, about fifty non- 
radioaetive elements ha\e been examined for isotopes, 
and all except half-a-dozen or so are among l)r. 
Aston’s trophies It is not, apparently, so much that 
other workers have stood aside as that the technique is 
not quite so simple as a casual description of the ex¬ 
perimental method might suggest to the inexperienced. 
About two years ago, Dr Aston published a general 
account of lus work since the War under the title 
“ Isotopes,” and, as was to be expected, a second edition 
was soon demanded, which has now made its appearance. 

As reference to the table of isotopes on p 107 will 
immediately show, in the interval of two and a half 
years, more than twenty new elements have been in¬ 
vestigated for isotopes by the author, so that at the 
time of writing, all the elements from atomic number t 
to atomic number 39 have been worked through, and 
many in the range 39 to 80 A beginning has been 
made with the elements of the rare earth group. The 
additions arc mainly due to the development of the 
method of accelerated anode rays by the author A 
salt of the metallic element to be investigated is made 
into a paste with graphite, and this paste, packed into a 
small tube, is used as the anode, and bombarded with 
cathode rays The instability of the discharge conse¬ 
quent on the release of gas from the anode is avoided by 
a skilful device c onsisting of a subsidiary < athode and a 
kenotron valve. It is indicative of the troublesome 
nature of the work that even Dr. Aston himself 
records that when the apparatus was working sweetly, 
he analysed six elements successfully in as many 
working days, but that after it had been dismantled 
and set up again so as to be, apparently, exactly the 
same as before, he was unable to obtain any results of 
value for some weeks. When conditions are favourable 
the method gives excellent results. 
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The accuracy which Dr Aston now obtains in his 
measurements is emphasised by the fart that lie is able 
to direct attention to a departure from the whole 
number rule shown by certain isotopes, notably those 
of tin This departure of the atomic mass from a whole 
number (oxygen, of course, being taken as 16) amounts 
to only two or three parts in a thousand, yet seems to 
be definitely established. It does not appear possible 
at present to draw any very precise conclusion from 
this observation. To avoid disturbing our ideas the 
effect may be attributed, in a general way, to some 
'‘close packing” of the same kind as prevents the 
masses of the general isotopes being whole numbers in 
terms of hydrogen as unity, hut so little is known of the 
structure of complex nuclei that this is, in effect, simply 
a shelving of the matter until further measurements, of 
even higher accuracy, shall become possible The few 
cases of departure do not appear as such in the tables 
of isotopes, since a new term/* mass number/’ has been 
intmduced in place of the old“ mass of isotope ” This 
is defined either as the number of protons in the nu< leus 
or as the nearest whole number to the mass expressed 
in terms of oxygen as 16 : both definitions amount to 
the same thing Since the departure is a minor matter, 
at any rate m the present state of our knowledge, this 
term is a timely one which senes, as good terms should 
do, to avoid inaccuracy on one hand and circumlocu¬ 
tion on the other 

The book contains many references to relevant results 
of other researches which have been carried out in the 
last two or three years, such as the work of Rutherford 
and ( hadwick on nuclear disintegration, and the in¬ 
vestigations of Ellis on nuclear 7 -rays A rather fuller 
account of Fajans* speculations on relative stability of 
nuclei might have been welcome, sinte they are both 
more intelligible and more fruitful than most of the 
conjectures on this subject. The detection of an isotope 
effect m band spectra is also discussed, but, it may be 
said, it is by no means certain tiiat the boron nitride 
bands of Jevons, on which there has recently been dis¬ 
cussion in the correspondence columns of Nature, 
are really monoxide bands, as Mullikon wants them 
to be, theoretically desirable as it may be for them 
to be so. 

The paper on which the second edition is printed is a 
great improvement on that of the first, and it is pleasant 
to be able to acknowledge, in these dear days, that the 
book is very reasonably priced. In place of a final 
word of commendation, which is superfluous in this 
Case, may be ventured the anticipation that in another 
year or two Dr. Aston will bring out a new edition 
recording the remaining thirty or so non-radioactive 
elements as satisfactorily sorted out into their isotopes. 
It seems very probable. E. N. da C. A. 
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Our Bookshelf. 

The Year-Book of the Scientific and Learned Societies 
of Great Britain and Ireland ■ a Record of the Work 
done in Science , Literature and Art during the Session 
j Q23-1 ()24 by numerous Societies and Government 
Institutions Compiled from official sources Forty- 
first annual issue Pp. \ 11 + 405. (London: C 
Griffin and Co , Ltd , 1924 ) 15? net. 

The issue of this Year-Book for 1922-23 did not 
appear until the summer of 1924 this was somewhat 
late for a reference book dated for 1923, The pub¬ 
lishers desci ve our gratitude, therefore, for the prompt¬ 
ness with which they have piodured the volume for 
1924 This forty-first issue has already started on 
a career of usefulness in our hands, which will continue 
until, and even after, the volume for 1925, which 
we hope to see in due course, has been published 
Compared with last year’s Year-Book, that for 1924 
has been increased by sixteen pages, and we understand 
that seven societies have been added to the list. The 
increase affords some measure of the steady and 
healthy progress of scientific thought in Great Britain. 
As usual, the entries are grouped conveniently according 
to subject, and in each group there is a further sub¬ 
division into societies in London, the provinces, 
Scotland, and Ireland Under each entry is included 
the address, officers, meetings, conditions of member¬ 
ship, and publications of the society or institution m 
question, and in many cases the titles of papers read 
during the session 1923-24 follow Valuable summaries 
of the work during the year of such public institutions 
as the Ruval Observatory, Greenwich, the National 
Physical Laboratory, and Rothamsted Experimental 
Station are also given Our thanks should be added 
to those of the publishers to the officials whose replies 
to requests for detailed information have made it 
possible to issue such an otfiual ” volume ft was 
probably too late for insertion that the new address 
of the Royal Dublin Society at Ballsbndge, Dublin 
was announced. 

In turning over the pages, we have found the British 
Photographic and the British Cast Iron Resealch 
Associations (the former not indexed), but none of the 
score or so of the remaining industrial re scan h associa¬ 
tions The volume as it stands is, however, a valuable 
work of reference, which all who would keep in touch 
with scientific movements in the British Isles would 
do well to have at hand. 

Auxiliary Tables of the Survey of India . Fifth edition. 
Revised and extended by Dr ] de Graaff Hunter. 
Part 1* Graticules of Maps Pp 25 (R. 1 — 2?) 

Part 2: Mathematical Tables. Pp xui + 89 (Rs. 
2^4$) Part 3: Topographical Survey Tables. 
p P . xxi + 52. (Rs. 1 8 = 3$.) (Dehra Dun - Tugo- 
nometrical Survey , Part 1, 1921. Part 2, 1924. 
Part 3, 1923.) 

Tiie work of the Survey of India, especially in the 
domain of geodesy, has a world-wide reputation. The 
first Edition of these tables, which are intended to 
facilitate calculations connected with survey operations 
of all kinds, appeared so long ago as 1868 They have 
more than once been copied and adapted by the surveys 
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of other countries, though, of course, they are primarily 
intended to apply to the methods and scales used by 
the Survey of India. 

Part 1 contains tables for the projection of maps 
falling within the latitudes embraced by India : on the 
poly conic projection, which is that employed for the 
larger scale topographical maps , on the modified 
secant conical for small scale and general maps ; and a 
table for the projection of the sheets of the Carte Inter¬ 
national } on the millionth scale, of which India has 
produced so many sheets Part 2 displays a scries of 
mathematical tables m general use m survey opera¬ 
tions, also metrical equivalents; mathematical and 
physical constants , geodetic" data (fundamental co¬ 
ordinates adopted by the Survey of India) , and, at the 
end, a few pages of useful mathematical formula: 
Part 3 comprises a set of tables covering all the ground 
required by the topographical surveyor in his trmngula- 
tion and astronomical work m the field. 

These tables are a considerable advance on the 
previous editions, and Dr. Hunter deserves great credit 
for the way in which they have been presented. They 
have been prepared most carefully so as to assist in the 
solution of almost any problem with which the surveyor 
is likely to be confronted The plan of publishing each 
part separately has added very much to their con¬ 
venience for use in the field or office. 

Part 4, Geodetic Tables, is under compilation, and 
may shortly be expected; while Part 5, explaining the 
forms and formula; in use in the Survey of India, is in 
contemplation The parts already issued contain full 
explanations of the tables, and also, in most cases, 
examples showing how the tables are used m practice 

II. L. CaosTHWAir 

Travaux pratiques de physique ghierale executes a 
Vlnstitut de Physique de la Faculte des Sciences de 
Strasbourg en vue du certifitat d'etudes supeneures de 
physique generale Par Prof H. Ollivjer Premiere 
sene : Sujct-* de 45 manipulations, reparties cn 30 
seances de 4 heures Pp, 104 + 9 planches. (Paris : 
J Hermann, 1924.) 12 francs 

Prof Oiuvifr’s “ ('ours de physique generale ” has 
already been the subject of favourable notice in these 
columns The present volume on advanced practical 
physics maintains the high standard we have been led 
to expect from the professor of physics of the University 
of Strasbourg It forms the first part of a treatise on 
the subject, and contains an account of those experi¬ 
ments which are repeated each year by all students 
attending the advanced course. It is assumed that 
the student has already attended an elementary 
laboratory course, is familiar with the theory of many 
of the instruments, and has a fair knowledge of mathe¬ 
matics. Classical experiments predominate m this 
first volume, and the apparatus used is carefully con¬ 
strue ted and tested. Many of the instruments 
described are expensive, and students are expected to 
use them with the utmost care and to obtain results 
of a high degree of accuracy. 

The experimental hints and cautions given in the 
text are most valuable, and all teachers will appreciate 
the “ recommendations generates,” prominently dis¬ 
played early in the course: “ II ne faut toucher avec 
les doigts ni ies parties graduates des appareils, ni les 
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verniers, ni les poids de precision, ni les pieces optiques: 
lentilles, miroirs, nicols, lames quart d’onde, etc,” 
Amongst the experiments we note with special interest 
Rowland's method of determining the mechanical 
equivalent of heat, the use of the stroboscope, photo¬ 
graphy, including photography in colours by the 
Lumtere process (in this case no directions are given), 
a study of elhptically polarised li^ht (arranged by 
M. G Foex), magnetisation of an iron ring using a 
fluxmeter, and the behaviour of a three-electrode lamp. 
A novel and interesting feature in a text-book of 
practical physics is the series of nine plates containing 
excellent photographs of the Institute of Physics of 
the Faculty of Sciences of Strasbourg and of the 
apparatus arranged for experimental work m the 
laboratories II S A. 

An Introduition to the Study of Cytology By Dr. L 
Doncaster Second edition Pp. xiv \ 2K0 + 24 
plates. (Cambridge : At the University Press, 1024 ) 
215 net. 

Ir is not always that literary ability and scientific 
method are wed together in sufficient degree to pro¬ 
duce a sound scientific text-book which is, at the 
same time, of literary merit In recent years few 
famous biologists have possessed both these qualities 
in greater degree than the late Piof Leonard Doncaster. 
It is, therefore, with special pleasure that we welcome 
the appearance of a second edition of lus well-known 
book on** Cytology.” 

A monograph on any highly specialised branch of 
study has one great advantage over a work produced 
by the collaboration of a number of authors in that it 
possesses a greater unity of purpose, as the conception 
of a single mind, than could be produced by the most 
successful team work. In this respect all must admit 
that Prof. Doncaster’s book is pre-eminent. But to 
maintain this quality becomes a most serious difficulty 
to the editor of a posthumous edition. This Mr. Grey 
has admirably overcome, and, although introducing 
much new and useful material, has in no way detracted 
from the arrangement and theme of the book as a whole. 

The book would have been improved, perhaps, if 
more spare had been given to the recent extensive ad¬ 
vances in our knowledge of the cytoplasmic inclusions. 
Further, we cannot help feeling that much too little 
space is devoted to a consideration of the various types 
of cells of the soma of higher forms, for almost the 
entire book is concerned chiefly with the reproductive 
processes of gametogenesis, fertilisation, and seg¬ 
mentation. 

The production of the volume is excellent, and we are 
pleased more especially with the illustrations. We 
consider the edition a well-written and instructive 
text-book for the student and research worker. 

F. W. Rogers Brambell. 

A School Chemistry . By 0 . J. Flecker. Pp. viiH-238. 
(Oxford: At the Clarendon Press; London: 
Oxford University Press, 1924.) 35. 6 d. net. 

Amotjo the minor compensating advantages of the 
War period was the check given to the ever-rolling 
stream of text-books on elementary science, but now 
that paper and printing are less costly, the tide appear* 
to be rising again ; let us hope it will not overwhelm 
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us. The young and aspiring teacher may be com¬ 
mended for his zeal in writing a text-book for his own 
use—authorship invariably impresses a literary head¬ 
master and a governing body—but it is a question 
whether his time would not be better spent experi¬ 
menting in the laboratory and in keeping well abreast 
of modern developments. It is another matter if he 
has something really novel to say, or some new method 
of arrangement or presentation Unfortunately, how¬ 
ever, originality seems to be somewhat elusive since 
the salad days of Ostwald, Alexander Smith, and 
Armstrong, and the present little work, like scores of 
others, docs not excel in this respect The book has 
its merits ; it is well written and particularly well 
spaced ; the explanations are clear, and there is very 
little to criticise on the score of choice of experiments 
or of accuracy (but any chloride would not do instead 
of salt for making hydrogen chloride, p 94). The 
main defect is a too strict adherence to the old- 
fasluoned, cookery-book style , the pupil who believes 
all he is told in this book, and performs religiously the 
rites prescribed, will certainly learn much that is useful 
and interesting, but they will not help him to acquire 
or develop the scientific habit of mind, a possession of 
far greater value than a passive knowledge of the 
minutuz of chemical change. 

Contributions from the Jefferson Physical Laboratory and 

from the Cruft High-Tension Electrical Laboratory 

of Harvard University for the Years 1022 and tQ2j. 

Yol 16 47 papers, unpaged, (Cambridge, Mass. . 

Harvard University, n.d.) n.p 
Tins volume covers a rather longer period than is indi¬ 
cated in its title, the earliest paper dating from February 
1921 and the latest April 1924. Ten of them are by 
Prof. Bridgman, and deal with the properties of 
materials under high pressure, and several of these have 
been noticed in our columns Eleven others are due 
to G L. Clark, National Research Fellow, and Prof. W. 
Duane, and deal mainly with X-rays and their use in 
crystal analysis. Tn their method of investigating 
crystals the continuous spectrum of X-rays between 
O' 12 and o*8p x 10 9 im. is utilised, and this allows of 
the use of an ordinary X-ray tube with tungsten target 
run at a high voltage. The substance examined may 
be a single crystal or a powder. The wave-length of a 
ray which is reflected at a given angle from the material 
is calculated from the quantum equation Vek**kc, 
where V is the least voltage applied to the tube which 
will cause it to emit the line A, e is the electronic charge, 
h Planck's constant, and c the velocity of light. The 
tube being run from a storage battery, V can be deter¬ 
mined accurately. Prof. Lyman contributes three 
papers on a new vacuum spectrograph and the extreme 
ultra-violet spectrum. 

The volume maintains the high standard established 
by its predecessors and shows that Harvard believes in 
extending as well as imparting knowledge. 

Beach Grass . By C. W. Townsend. Pp. xii + 319 4 42 

plates. (Boston, Mass.: Marshall Jones Co., 1923.) 
3*50 dollats. 

reader who expects under this title to find a dis¬ 
sertation on Psamma armaria , the marram grass of 
the coasts of the British Isles, will be disappointed, for 
the plant is scarcely mentioned- But the book is well 
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worth reading. It is a breezy, refreshing account of 
many aspects of Nature on the sand-dunes that form 
the coast line in the neighbourhood of Ipswich, Essex 
Co,, Massachusetts, USA. The author is a naturalist 
in the widest sense of the word, and has here set down 
a number of observations, illustrated by some admirable 
photographs, that will interest alike the serious student 
of physical geology, the ornithologist, the forester, and 
indeed all whose scientific tastes take them into the 
open air. The description of the ice-bound sand-dune 
coast, and the effects of frost both on the shore and on 
the sea itself, and the bizarre scenery produced and, 
most successfully illustrated, are truly wonderful In 
the chapters dealing with birds, biologists will find some 
shrewd remarks on sexual selection, and interesting 
accounts of the courtship of many species of birds In¬ 
cidentally there arc quoted authentic examples of the 
economic value of several birds of prey and of some 
of the insectivorous birds The book would perhaps be 
of more direct use to the British reader if the scientific 
names of the birds were inserted . the popular American 
names are not very familiar on the eastern side of the 
Atlantic 

Reason and Morals : an Enquiry into the First Prin¬ 
ciples of Ethics By Dr Israel Levine. Pp xi+177. 
(Glasgow : MacLehose, Jackson and Co , London • 
Simpkin, Marshall and Co , Ltd , 1924 ) 6 s net 
The author received the degree of D Litt from the 
University of Glasgow for this thesis, and though 
primarily dealing with a subject of philosophy, it is 
of peculiar scientific interest The moral law is 

generally held up to wonder and veneration as some¬ 
thing utterly unintelligible on ordinary scientific prin¬ 
ciples, indicating a supernatural origin and bearing 
witness to a divine purpose in individual lives Dr. 
Levine, in a clear and trenchant argument, sweeps this 
whole conception away. The moral law is shown to 
be the simple condition on which human society can 
exist. Without morals common life is impossible, and 
without common life the survival of the human species 
is impossible The existence and maintenance of 

social life are the inevitable expression of the life- 
impulse itself. The essay concludes with a brief 

historical survey, in which it is claimed that the rational 
tradition in moral theory has received in modern 
times its complete vindication in the discoveries of 
psychology. 

Die Grundgedanken der Machschen Philosophic : mtt 
Erstveroffenthchungen aus semen uussenschaftltchen 
Tagebuchern . Von Prof. Dr Hugo Dingier. Pp 

106. (Leipzig . J. A. Barth, 1924 ) 3 gold marks. 
An excellent short account of the leading thought and 
ground-principle of the most philosophically minded of 
the German physicists When only fifteen, he had read 
from his father's library Kant's “ Prolegomena ” and 
Fechtier's " Tagesansicht,” and he seems even then to 
have formed a fixed resolution to eschew metaphysics 
and follow in all his researches a pure inductive method. 
He had throughout his life an almost English aversion 
to apriorism and to transcendental systems of philo¬ 
sophy. The book contains a most interesting selec¬ 
tion from his note-books from 1880 to 1882 with 
memoranda for his “ Mechanik.” It recalls the 
“ Common-place Book ” of our own Berkeley. 
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Letters to the Editor. 

[ The Editor does not hold , himself responsible for 
opinions expressed by kis correspondents. Neither 
can ke undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature* No notice is 
taken of anonymous communications *] 

The Future of the Meteorological Office. 

In the note on Mr C J P, Cave's presidential 
address to the Royal Meteorological Society (Naiurt, 
January 31, p. 108) Mr Cave is quoted as saying. " It 
is true that there is the Meteorological Office, hut its 
position at the present time is an unfortunate one , its 
future is uncertain In the past the Meteorological 
Office was directly under the Meteorological Committee, 
which administered a Government grant. Soon after 
the War, the Office was placed under the Air Ministry 
It seems a grave anomaly that the Meteorological 
Office, which deals with problems of the greatest 
impoitance to many Government departments and 
to many public bodies, should be solely under the 
direction of the Air Ministry, more especially when 
there is in the Depaitmcnt of Scientific and Industrial 
Research a very suitable body under which it might 
have been placed " 

Although I am sure Mr Cave would not wish this 
to be taken as anything more than his own personal 
opinion, I must ask you to allow me to say that 1 do 
not share it Far from the Meteorological Office being 
in an unfortunate position, it is fortunate in being 
able to command, under the Air Ministry, many 
facilities winch no other Government department 
could give The well-organised wireless service of 
the Air Ministry, with its powerful station at Kid- 
brooke, is available for the exchange of those wireless 
messages on which national and international meteoro¬ 
logy now depends. Aeroplanes are placed at our 
disposal to obtain observations from the upper air, 
and this would be quite impossible if we were not 
closely connected with the Royal Air Force and the 
Royal \ircraft Establishment at South Farnborough 
I do not understand what Mr Cave means when he 
says “ its future is uncertainIt is true that the 
Meteorological Committee formerly administered a 
Government grant, but that grant was only 20,000/ 
before the War, while the meteorological expenditure 
now borne on Air Votes is more than 100,000/ The 
Air Ministry necessarily exercises financial super¬ 
vision over this expenditure, but 1 have no reason 
whatever to complain of the result In so far as the 
Treasury intervenes, this is an inevitable concomitant 
of the appropriation of money from public funds and 
is applicable to all voted services alike, whether 
administrative or scientific. 

Flying, especially civil flying, is so dependent on a 
good meteorological service that if the Meteorological 
Office were not under the Air Ministry, there would 
have to be a separate meteorological service for 
aviation Only those who have had to organise the 
existing complicated meteorological service for avia¬ 
tion with its thirteen stations on aerodromes and hourly 
messages along the Croydon-Continental routes can 
realise the close connexion necessary between the 
Meteorological and other departments of the Air 
Ministry 

Because the Meteorological Office deals with 
problems of the gicatesf importance to many Govern¬ 
ment departments and to many public bodies, the 
Meteorological Committee has been retained to advise 
the Air Council on matters relating to the Meteoro¬ 
logical Office This Committee, on which there are 
representatives of the Royal Society, the Royal 
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Society of Edinburgh and six Government depart¬ 
ments, is by no means without influence on the policy 
of the Meteorological Office The Committee takes 
special interest in the scientific work of the Office, 
and one representative of the Royal Society is ex- 
officio vice-chairman This alone would be a guarantee 
that the scientific work is w*ell maintained. As a 
matter of fact, we have more staff engaged on purely 
scientific work than ever before, and I am proud of the 
number of papers which are published yearly by my 
splendid scientific staff 

After four years' experience as Director of the 
Meteorological Office under the Air Ministry, I am 
convinced that we could not do our w r ork so well 
under any other department of Government, and I 
should be very sorry to have to return to a 
grant-in-aid 

G C. Simpson 

Meteorological Office, 

Air Ministry, 

Adastral House, Kingsway, 

London, W C 2, 

February 5 


High Energy y-Ray from Thorium Disintegration 
Products. 

In the light of the standard measurements of the 
£-ray spectra of radium-B and -C by Kills and Skinner 
(Roy Soc Pror , A, vol 105, p, 60, 1024) it was 
thought advisable to remeasure the spectra of 
thorium-B, -C, and -I) This has been done, using 
the now well-known focussing method, and the results 
will be published in due course The purpose of this 
letter is to direct attention to two lines of high energy, 
namely, 2 55 and 2*62 million volts, with a possible 
third of slightly greater energy. The detection of 
these lines has been made possible bv the preparation 
of thorium-B sources of greater strength than usual. 
There is no doubt of their existence, as they appear 
very clearly and sharply on the photographic plate. 
What is most remarkable is the fact that these lines 
correspond to the conversion of a 7-ray of energy 
2-64 million volts in the K and L levels" of an atom 
of atomic number 82 or 83, despite the fact that their 
energy is some twenty-eight times as great as that of 
the K level of an atom of that atomic number. This 
shows that the quantum relations hold for these high 
energy values in exactly the same way as they have 
been shown to do for the lower ones From an 
examination of the plates, it is seen that these lines 
lie beyond the region of the continuous background, 
and this fact may be of importance in atomic theories. 
Another point of interest is that there appear to be 
no lines between these and those of an energy of 
about 0 8 million volts D H. Black 

Cavendish Laboratory, Cambridge, 

January 17. 


Touch and Sight y. The Microscope in Wool 
Clausing and Sorting. 

Not only do the fleeces from distinct breeds of sheep 
vary very considerably, but also, almost without 
exception, each individual fleece is made up of from 
three to seven or eight “ qualities " of fibre 
To the non-technical reader the term " quality " is 
something of a mystery, so it will be well clearly to 
define this term before proceeding further. This 
term has no reference to the “ fibre-stuff," but refers 
principally to the fibre diameter. Thus, if q ^quality 
number and d -fibre diameter in the fraction of an 
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inch, the following equations hnk up " quality " and 
* 4 fibre diameter ", 

Log. a (log 1 52 -1-log d), . . (1) 


Taking (i) . with a 58^ quality, the following result 
is obtained 

58’s quality -1/1000 in diameter 
Taking (2) . with a fibre of i/tooo in diameter the 
following result is obtained * 

i/iooo -58's quality 

In List I the relationships between quality numbers 
28 ’s to loo's and fibre diameters are given 


List I.— Relationships bmwlln Bradford 
Ocauiv Numbers and Fibre Dtameiers in 
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The connexion between the quality number and 
the fibre diameter is now quite evident, but the 
question at once arises as to what the quality number 
really represents 

The quality number represents the number of hanks 
of 560 yards each to which one pound of the particular 
wool in question may be spun. Thus, 58*3 quality 
conveys to the spinner the information that 
58 x 560 =32,480 yards 

may be spun from one pound of this wool. Thus, in 
a sense, the quality number represents the fineness 
of yarn (thread) which may be spun from any wool 
under consideration. In actual practice it is agreed 
that, broadly speaking, the quality number is rather 
greater than the corresponding length of thread. 
Thus, a 58's quality wool would not, as a rule, be spun 
to a count finer than 50*8, that is : 

50 x 560 =28,000 yards per lb 
Thousands of wool-classers 8 m Australia and else¬ 
where, and of sorters m Bradford and elsewhere, are 
daily classing or sorting fleeces of wool into the respect¬ 
ive Equalities," and one or two interesting questions 
arise with reference to this work. In the first place, 
Is a sorter always consistent in his sorting ? Does 
he always class the finer wool, say m a typical merino 

1 S«e ‘‘Woollen And Worsted Spinning,” Wilkinson's Rule, p, 331 
Cwll and Co ) 

8 * Classing M is ihe tenti applied to the estimation of the “ quality ” of 
the fleece, “ sorting “ a the term applied to the separation of the 
several qualities an one fleece 
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fleece, as 8o's, the medium as 70's, and the coarse as 
64's ? And if he is found to be doing this according 
to the given equation to-day, did he make the same 
classification last year, and will he be making the 
same classification next year—say, as a test case, 
after six months away from the sorting table ? More 
important still, will the wool-sorter in Bradford sort 
his fleeces into the same qualities that the Australian 
wool-classer would make, and will he be equally con¬ 
sistent in his sorting ? 

The writer has recently had the opportunity of 
carrying out certain classing and sorting tests m 
Australia, and later m Bradford, which, at least in 
part, answer these questions On Uundure Sheep- 
station (New South Wales) the wool-classer was asked 
to select three typical qualities of wool, OS's, 64’s, 
and bo’s Later, these were measured under the 
microscope, and upon these measurements the 
" frequency curves " shown m lug r were constructed 
and the " average diameters " of the three qualities 
of wools ascertained It wall be noted that the 


avckaoc Diameters 



microscope almost exactly confirms the wooLclasscr's 
relative qualities, but that so far as coincidence with 
List 1 . is concerned, the Australian wool-classer is 
almost a quality lower than the list 

Later, Camden Park (Sydney) menu os were sub¬ 
mitted to a wool-sorter in Bradford, and lie made of 
these wools three qualities, 8o's, 70's, and 64 ’s Again, 
on the sorting being tested by the microscope, it is 
found that the sorter is quite consistent with Jus own 
qualities, the frequency curves being given m Fig 2. 
On comparing lugs 1 and 2, however, it is found 
that, following the microscopic measurements, ap¬ 
proximately the same fibre diameter (1/1400 m ) is 
stated as 68's by the Australian wool-classer and as 
8o's by the Bradford wool-sorter On comparing 
the 64's, however, it will be noted that the Australian 
wool-classer’s 64’s (Fig, 1) has a fibre diameter of 
1 /1122 in, while the Bradford wool-sorter's 64's 
(lug 2) has a diameter of 171311 in , 1 e finer than 
the Bundure 64*3 (1/1228 in) Both are finer than 
woukl be expected from List T., and no doubt indicate 
that just as the temperature of the hand before 
estimating the temperature of a liquor may atft>cl the 
estimate, so may touch and sight testing be affected 
by the exercising of these faculties just previous to 
the quality estimates in question. 

These differences may further be explained as 
follows The Bradford sorter is possibly sorting his 
wools into rather higher qualities than those prevail¬ 
ing m pre-War times. Again, the amount of " yolk " 





228 


NATURE 


{grease, etc) m the fibre varies with different wools, 
and in the case of these two wools was approximately • 
Bundure . 50 per cent loss on scouring , 

Camden Park . 60 per cent loss on scouring. 

Thus, as the micro-measurements were made after 
cleanng with ether and the classing or sorting carried 
out " in the grease/' certain of the differences 



observable may be explained Broadly speaking, the 
following conclusions are to be drawn 

i« Wool-classers are very consistent m their 
" quality " estimations , 

2 Wool-sorters are very consistent m their 
" quality " estimations , 

3, Wool-classers as against wool-sorters and vice 


AvtftACl DtAOTTOU 



* u , 3 — Micro-measurement*. 


versa are broadly consistent in their '‘quality" esti¬ 
mations , 

4 Wool-classers in Australia as against wool-sorters 
in Bradford show small differences m their " quality " 
estimations—not always unimportant—when con¬ 
trasted with one another; 
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5, Varying trade standards and varying conditions 
of the wools being classed or sorted affect the quality 
estimation ; 

6 Micro-metrical measurements may almost always 
be made under similar conditions, so that such 
" quality ” estimations should be quite consistent; 

7 Owing to the impossibility of examining more 
than a very few of the fibres under estimation (100 
tests each in Figs i and 2) the micro-metrical estima¬ 
tion is liable to give very erroneous results unless the 
test samples of fibres examined are very carefully 
selected and are truly representative of bulk. 

Jt would thus appear that, under normal condi¬ 
tions, the work of the well-trained wool-classer or 
wool-sorter is trustworthy and that, broadly speaking, 
micro-metrical sorting will not be markedly better, 
and, if pot carefully undertaken, may be worse 

An interesting case, however, arises when one wool 
happens to be, say, a 70's quality because the fibres 
are very consistently 1/1300 in in diameter, and 
another wool is a 70's quality because many fibres 
above 1/1300 in in diameter are balanced by others 
below even 1 /1000 in Such a case as this is partially 
in evidence in Fig. 3 Here are given the frequency 
curves for two wools specially selected by a noted 
Australian breeder as typical of a wool too fine (70's) 
and a wool about right (bo's) for selected rams The 
two curves reveal an astonishing difference in the 
“ make-up " of the respective wool staples, of which 
the breeder was totally unconscious and which neither 
wool-classer nor wool-sorter would be likely to make 
note Jt should also be noted that the narrow 
bases of the curves in Fig. 2 as against the broad 
base of at least one of the qualities m Fig. 1 might, 
also tend to confuse the M classer " and the " sorter/* 
Little has been done m such “ correlating " as that 
treated here, but the subject is full of interest, and 
may prove to have most important bearings upon 
the selection of rams for breeding purposes both at 
home and in the Overseas Dominions. In the 
Textile Industries Department of the University of 
Leeds extensive ranges of typical Merino and British 
pedigree wools arc being dealt with, and it is hoped 
that eventually ( a ) definite standards and (6) accepted 
methods of testing may be adopted throughout the 
wool industry both at home and abroad 

A F Barker. 

The University, 

Leeds. 


The Theory of Hearing. 

In Naturf, April 22, 1022 (vol ioq, p 518), I 
pointed out that a senes of clicks from a toothed 
wheel speeded up or down or by the voice is heard as 
a rising or falling tone and not as a noise or a jumble 
of tones This fact contradicts the resonance theory 
of the mechanism of the cochlea. 

The theory has now received a blow in the experi¬ 
ments of Dr, Harvey Fletcher at the Research 
Laboratories of the American Telephone and Tele¬ 
graph Company and the Western Electric Company 
in New York (Phys. Rev , 1924, xxiii, No. 3), The 
fundamental and a large number of harmonics can be 
eliminated from a compound tone without changing 
the pitch of the tone. A high-quality telephone 
system was used about which it was known that the 
sound coming out of the receiver was a faithful copy 
of that going into the transmitter. Electrical filters 
were introduced so that any tones could be eliminated. 
The character of the results was judged by three 
persons familiar with music, who agreed in every case. 
Typical experiments are the following ; 
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than the one that is sung Yet, although the 
fundamental is lacking physically, it is heard as 
the tone of the voice. The physically non-existent 
tone is exactly the one—and the only one—indi¬ 
cated by the music. It is the tone intended to be 
sung, and is the one heard as a tone ; the other 
tones—m this case all the tones that exist 
physically—are heard only as timbre or quality, 
The work of Willis, Hermann, and myself on 
the vowels is now supplemented by the work at the 
New York laboratory All of it flatly contradicts 
the resonance theory. The simple facts of the 
accelerated toothed wheel and of portamento 
speech, however, ought to have been enough ta 
convince any one. E W. Scripture. 

University of Vienna. 

The work of Wegei and Lane (Phys Rev., 19-24. 

xxni., No 2) and Fletcher ( Phys Rev., 1920, xv. 513) -— 

has shown that the hearing mechanism displays a 

non-linear response to external forces The character The Ages and Masses of the Stars, 

of the sensation when two tones are acting together The very interesting correspondence between Mr. 
on the ear vanes considerably with the relative Schumann and Dr Jeans m Nature of January 24 
frequency and intensity values (Wegei and Lane) has not touched on one of the most difficult questions. 

According to their dynamical theory, the vibrations raxsed by the brilliant paper in which Dr. Jeans 

pass along the basilar membrane and are shunted makes out such a strong case for extending our time- 
through narrow regions of the membrane at points sca i e f or the life of a star to some 10 1 * to io u years, 

depending on the frequency. The dynamic theory is The problem is simply how we are to account for the 

simply a modified resonance theory. existence of uranium and thorium 

Any resonance theory fails to explain Fletcher's A s IS we ll known, uranium has a half-life period of 
experiments. When, Iot example, the fundamental is 6xio» years Therefore, even if the whole sun had 
removed from a clarinet tone, there is no change in consisted initially of uranium, there would barely be 
the pitch of the tone According to the resonance 2 kilograms left after 6 x 10 11 years A great deal more 
theory a sensation of tone corresponds to the vibra- than this exists on the earth alone Hence, either 
tion of a region of the fibres of the basilar membrane the life of the sun and earth must be much less than 
and vice versa. Here vast regions of the fibres may 6 x io n years or we must make the ad hoc assumption 
or may not vibrate without altering the sensation of that uranium is being formed or at any rate prevented 
pitch. The only change is one of quality ldetchcr from disintegrating The temperature an cl pressure 
attempts to pet around the difficulty by supposing mS ide the sun are much too low to affect a reaction, 
that subjective tones—summation and difference the energy of which is so great as the energy of 
tones—are introduced (I) mechanically 111 the cochlea formation of radioactive substances, 
into the stimulus that is sent to the brain bor a solution may be found if one admits the coal- 

example, the presence of the tones 500 to co in the escence and annihilation of protons and electrons, 

clarinet experiment produces a sensation of a tone of f or then, of course, radiation with quanta of energy 

the same fundamental pitch as 259 to 00 with only a i-66 x io’» would be available. That this might photo¬ 
difference in quality, because these tones arouse the synthesise uranium nuclei, though of course possible 

missing tones in the cochlea from purely energy considerations, scarcely seems 

Ihis is a responsibility too heavy to be accepted on plausible when one remembers that these complicated 

the basis of a hypothetical resonance analysis of the structures contain 238 protons and 146 electrons But 

basilar membrane The responsibility becomes much jt is not impossible that it might cause a-particles, 

less when the fibres of the membrane are regarded which are presumably common in the interior of stars, 

only as supporting and stiffening fibres not tuned to to combine with lead and the heavier radioactive 

resonate. The result then becomes identical with elements. On such a theory presumably the non- 

my deformation theory reported in Nature, Apnl 26, radioactive substances would be assumed to be built 

192a (vol 113, p. 605) According to tins theory, the up in the same way 

basilar membrane alters the linear movement of the The basis of this explanation, however, the seduc- 
stapes into a change of form in three dimensions, tive hypothesis that protons and elections may 

Every external vibration produces a pattern deforma- coalesce and be annihilated, is not without difficulties 

tion of the membrane. This pattern is communicated of its own The process in question presumably 

to the brain. A single vibration of a clarinet tone would occur when a proton and electron meet under 

roduces a definite pattern 111 three directions on the certain peculiar conditions The frequency of such 

asilar membrane. The mental quality of the clarinet encounters must almost certainly depend upon the 

tone represents this pattern. When this vibration density and, to a less extent, on the temperature, 

is repeated regularly, the clarinet quality appears to The position would be much clanked if it could be 

be based on a tone of definite pitch. Whether a tone shown from astronomical evidence that the evolution 

of this pitch or of any other pitch is physically present of energy per unit mass vaned in the appropriate 

in external vibrations or not, a fundamental will be way with the density and temperature 
heard as the loudest tone, the pitch of which is These or similar speculations, which become 
determined by the frequency of the repetitions. inevitable if one accepts the extended time-scale, 

Fletcher's experiments are an illustration of what had therefore perhaps best be postponed until Dr, 
Occurs constantly in song. Many, perhaps most, vowels Jeans's theorv lias been further tested. They would 
have no fundamental vibrations (Nature, Jan. 13 and be avoided, of course, if it could be shown that the 
ao, igai» pp. 63a and 664). They are produced by loss of ordinary atomic mass under the influence of 
a series of isolated putts which set the vocal cavities radiation pressure is much greater than the radiative 
in vibration. Such vowels consist solely of higher tones mass emitted, It is difficult to make any convincing 
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estimate, but should it prove to be so it would 
immediately reduce our time-scale and relieve us of 
the necessity of entering upon speculations such as 
those touched on above 

F, A Lin demann 

Clarendon Laboratory, 

University Museum, Oxford, 

January 30 


On the Hardness of Manganese Steel. 

Notwiihsi an ding its extraordinary importance, 
the discovery of the 13 per rent manganese steel, 
made by Sir Robert Hadfield more than fortv years 
ago, has scarcely been elucidated regarding its 'most 
striking point, namely, the exticmelv high resistance 
to wear and tear, or the fact that the non-magnetic 
manganese steel, while comparatively soft m itself, 
offers an enormous resistance to a working tool 

It is natural to assume that this resistance is to be 
explained in the following way * 1 The state of the 
iron m the manganese steel being that of the non- 
ferromagnetic 7-iron, stable at high temperature but 
unstable at ordinary temperatures, a mechanical 
stress is likely to cause the transformation into the 
ferromagnetic a-stale, stable at low temperature 
This is in conformity with a general law of physical 
■chemistry, exemplified bv the well-known case of 
mercury iodide the yellow modification, persisting 
at ordinary temperature in an unstable condition, is 
transformed by mechanical stress into the red modifi¬ 
cation, stable at low temperature In other words ’ 
the high resistance is explained by the assumption 
that mechanical work transforms the relatively soft 
Mn- austenite (7-Fe) into martensite (a-Fe), known to 
be extremely hard From this view, if correct, it 
follows that mechanical work will at least partly 
transform the non-magnetic manganese steel into the 
ferromagnetic a-condition 

Some time ago the correctness of this conclusion 
was tested at this Institute by Dr A. Westgren on a 
specimen, sent by Sir Robert Hadfield, of manganese 
steel which had been subjected to a tensile test 

On X-ray analysis, however, no lines characteristic 
for a-F'e could be detected even m the contracted part 
of the specimen In view of this negative result, the 
following experiment, lately performed, seems to be 
of interest, 

A small steel magnet needle (about 3x05x0-1 mm ) 
was fastened to one end of a thin silica fibre, 
so as to be suspended in a vertical position On 
approaching the sharp corner, or edge, of a Hadfield 
manganese (Era) steel specimen, it was not possible 
to obtain any sensible attraction of the needle—in 
conformity with its non-ferromagnetic character. On 
the other hand, a small drilling of the same steel (say 
1-2 x o 4 x o-i mm ) fixed at the end of a glass capillary, 
when brought near the needle, revealed a considerable 
attraction, or lepulsion, proving the drilling to be 
plaintv ferromagnetic , and this even permanently. 
The objection being possible that the ferromagnetism 
might be caused by steel particles given off by the 
drill used, metallic shavings were obtained by using 
sharp quartz edges, and also a slow rotating alundum 
disc , m both cases the shavings were found to be 
distinctly ferromagnetic 

Since it had been established in this way that the 
shavings have the magnetic characteristics of mar¬ 
tensite, they were submitted to X-ray analysis by Dr. 
Westgren However, no lines of the a-state could be 

3 C Benedicks, “Had field's undcrsOkmogar over specialstfil," Tehtisk 
Ttdsknfl, Bergsvet, 1923, p 25. 
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detected The reason probably lies in the fact that 
the a-lines are sharp only for a comparatively pure 
a-iron lattice, and rather blurred for the a-solid 
solutions , if in addition the a-portions occurring are 
few in number and very small, the analysis method 
developed as yet, is not sensitive enough to detect 
them, It may be considered as established that the 
difficulty m working non-magnetic manganese steel, 
is due, at least partly, to its partial transformation 
into martensite 

Carl Benedicks. 

(Director ) 

Metallographic Institute, Stockholm 


A Stroboscopic Method of Determining Surface 
Tension of Liquids. 

Ok the various methods of determining surface 
tension of liquids, the method of ripples is free from 
all surface influences Lord Rayleigh, Dorsey, Grun- 
mach, Kal&line and others ha\e determined the sur¬ 
face tension of water by tins method Gninmach 
applied the same method in determining the suiface 
tension of some of the molten metals , but the mam 
difficulty w r as that of observing the ripples properly 
to measure the wave lengths exactly, and the accurate 
estimation of the vibration frequency of the exciting 
fork Unless the stroboscopic arrangement is perfect, 
there is always an uncertainty 111 the determination 



Kit, 1 


of X accurately, and as X 3 is to be taken in the calcula¬ 
tion, a slight variation m the value of X affects the 
final value 

We have, however, devised a method by which the 
stroboscopic arrangement is completely satisfactory. 
By fixing a fine edge to the prong of the exciting 
fork, and observing the reflection of this edge on the 
surface of the liquid at Brewster’s angle (for water 
it is 53° 6') fine teeth appear on the reflected image 
of the fine edge These teeth remain absolutely 
stationary so lon^ as the vibrations of the fork 
remain constant The tips of the teeth are extremely 
sharp and stand a good deal of magnification (Fig. 1). 
The measurements of X, therefore, could be made 
accurately The excitation is produced by a fine 
needle soldered to one end of this edge, the needle 
dipping only about 0*25 mm. below the liquid surface. 
The ripples are scarcely visible on the surface 

The result given by this simple apparatus is satis¬ 
factory, namely, 74*1 m the case of clean distilled 
water The vibrations of the tuning-fork are also 
recorded along with a standardised seconds pendulum, 
so that the frequency can be ascertained with great 
accuracy up to the second place of decimals. A slight 
touch of grease at once increases X considerably, as 
has been pointed out by Lord Rayleigh. 

P. N. Ghosh. 

D. Banerji, 

University College of Science, 

Calcutta, 

December 24. 
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The Permanence of Substance. 


By Sir Joseph 

N Victorian times the atoms of matter were de¬ 
scribed by Clerk Maxwell, in picturesque and 
weighty phrase, as the “ foundation stones of the 
material universe ” It was believed that an aethereal 
medium for physical intercommunication in the cosmos 
was essential: and if so, material systems could not 
arise as other than mobile structures inhering in that 
universal medium. The standard illustration (for that 
was its true function) which went far by visual experi¬ 
ment to give vitality as well as precision to this general 
doctrine, was the Kelvin formulation of vortex atoms, 
based on Helmholtz’s advances m the exact hydro¬ 
dynamics of ideal perfect fluid, and lying in the natural 
succession to the brilliant but often fantastic gropings 
after vortical imagery by Descartes The force of the 
illustration lay in the certainty that m the ideal 
pervading medium such vortex structures could not lie 
wiped out, must be indestructible for ever. The 
ultimate atoms of matter, which stimulated the in¬ 
vestigation of these vortical ring structures by way of 
analogy, have now been pushed back, first m theory 
and afterwards far more precisely by experimental 
discovery, to the electronic constituents of the chemical 
atoms 

If there is an rether, matter must be of necessity 
atomic, the possible variety of atoms being restricted 
to the limited number of types of suitable structure 
that are dypamically stable . and conversely, if matter 
is found to consist actually of self-contained atomic 
structures, this central fact is either evidence for a 
universal aether in which all matter subsists, or else 
must remain wholly inexplicable, perhaps even in¬ 
scrutable Such would he the modem version of the 
great argument of Democritus, on atoms and the 
void. 

On the other hand, in extreme modem developments 
of the idea of relativity, the material universe seems 
to have no “ foundation stones ” An ultimate atom 
of matter is not there describable as an essential 
structure at all, such as can be explored, of course only 
partially, yet to an increasing degree which becomes 
adequate for more and more scientific purposes It 
usually appears as nothing but a local aggregation of 
electric charge, held together by unknown internal 
constraint which is assumed not to disturb other 
relations. It can thus be liable to dissolve itself into 
pure motional energy by fusion with opposite charges ; 
and the fact that the measures of mass and energy 
are modified in the same way by change of the frame 
of reference lends plausibility. The end of the cosmos 
would be the vanishing o£ matter: its beginnings 
must be on every scheme inscrutable. 

It seems to be mainly with a view to elegance and 
completeness in the algebra that the electronic nucleus 
is thus introduced merely as a local aggregation of 
electric charge with some permanent law of volume- 
density. At a later stage it became recognised that 
internal forces are needed to hold it together; and 
whatever they may be they must not interfere with 
its necessary relativity as a whole as regards uniform 
translatory motion. They seem to be disposed of by 
being classed in the exposition as an unknown part 
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of the stress-tensor of the field. Thus this procedure 
can be in no respect an improvement on the classical 
method which it claims to supersede, of regarding an 
electron as a structural singularity unknown except 
so far as it is defined by increasing knowledge of the 
field that is physically attached to it by its very con¬ 
stitution. Even in pure spatial analysis of differential 
geometry a singular pole is approached through the 
influence it sheds around the algebra never gets into 
the inside of it, so to say That is the classical way, 
and can be held to be the correct scientific method, of 
approach to the properties of the unknown permanent 
electron or atom The occasional denial of it seems 
possibly to be linked up with a metaphysical doctrine 1 
that all natural law is nothing more than a manifesta¬ 
tion of the quasi -geometric qualities of a fourway 
continuum named space-time, so that a complete 
exploration throughout it, by (ontinuous spatial 
analysis without inherent unexplored poles, must be 
the aim of physical theory The alternative view is 
that the infinitely little transcends human grasp by 
involving just as great inherent complexity as does 
the infinitely large , though both can be approached 
and annexed, with increasing completeness, to our 
scientific schemes, by virtue of transcendental relations 
of mind to matter which he at the root of all possibility 
of knowledge or scientific formulations 

In further illustration of the contrast of methods, 
these hypothetical internal stress-forms the role of 
which is to hold a local distribution of electric density 
together, and so constitute an electron, may be more 
closely considered. They are now often referred to as 
the “ forces of Poincare,” because he found out that for 
a shell model of the electron they can lie formulated 
simply as an isotropic pressure, and without doing 
any violence to the relativit) postulate for the stiucture 
But, on the illustrative analogy of a rotational a;ther, 
it had been familiar that, for any static model, all 
that was required was to bring into play in the theory 
just this hydrostatic pressure that obviously ran 
subsist in such an aether Yet, viewed from this more 
concrete or physical point of view, that was not 
sufficient; for it was immediately recognisable that 
such a shell model is an unstable structure, much as is 
actually an electrified soap-bubble, thus requiring that 
analogies along that line had to remain in abeyance 
pending possible formulation of plausible slight con¬ 
straints such as might protect the illustrative structure 
from destruction. But without assuming any definite 
internal structure for the electron at all—all such 
models are suggestive and valuable for consolidation of 
knowledge, none can be complete or final—wc can 
postulate merely that it is permanent and is mobile, 
and explore, by mixed observation and theory, the 
nature of the field around it with continually increasing 
precision, and also the mutual influences of neighbour¬ 
ing electrons which arise from the superposition of 
their fields. This tentative procedure runs parallel to 
the course of actual progress: while any postulate of 
reduction of physical science to a self-contained 

1 An alternative form of the postulate, that nothing; mn> be the subject 
of reasoning that cannot be observed, seems to imply a sense of humour 
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geometric analysis in space-time may savour 1 of re¬ 
producing the infinite with finite appliances. 

It was already implicit in the Maxwellian aether- 
theory of half a century ago that a loss of energy SE 
from a material system, if it occurs by radiation, 
involves proportionate loss of inertial mass, of amount 
8E/r a , where c is the speed of radiation : and vice 
versa. Such loss would have to fall on the internal 
relative potential and kinetic energies of the con¬ 
stituents of the radiating atom. There appears to 
be some astronomical knowledge now available, 
following on the lines of an idea recently introduced 
and explored by Dr Jeans (Monthly Notices R.A.S., 
November 1924, just now to hand), to estimate 
extreme superior limits restricting the amount and 
duration of radiation from the sun or a star that 
could be conceivable from this source of supply 
This new type of limit, doubtless, however, quite un¬ 
approachable, and uncertain as depending on an 
estimate of the internal mutual energies of the atom 
that may be available for running away into radiation, 
would stand in contrast, for example, with the famous 
historical estimate, enormously smaller, afforded by 
the running down into radiation of energy located 
outside the atoms, that of the mutual gravitation of 
the parts of the system in bulk ; winch was put forward 
m the early days of the conservation of energy by 
Kelvin and independently in more searching and 
complete manner by Helmholtz to explain the solar 
heat, but is now regarded on cogent grounds as in¬ 
adequate for the facts of cosmic evolution when taken 
by itself. 

Data are perhaps not entirely wanting for an 
estimate of the kind here described, along two ways 
of approach The total energy of relative positions 
and motions of electrons and other ultimate nuclei 
in the atom, such as might by the hypothesis possibly 
escape mto energy of radiation, can on the lines of 
present general ideas of atomic structure be roughly 
set out. Indeed, the maximum possible transfer mto 
radiant energy for all time would be measured by the 
total mutual energy of the initially disgregated elements, 
electrons and nuclei, that first fall into chemical atoms, 
of orbital type, and then ultimately on their destruction 
lapse together into closest contact. It is conceded 
that if atomic nuclei are regarded as finite electric 
charges concentrated almost into mere points, thus 
involving practically infinite space-density and so 
allowing the charges to approach infinitely near, this 
amount of possible radiation could tend to increase 
beyond measure. But that would introduce infinities 
m all directions, for example, infinite inertia of an 
atom, and is perhaps not contemplated on any kind of 


theory. (As the complete transformation, vice versa, 
of the gases from 1 c.c. of radium releases heat to the 
order of io 7 calories, an easy computation shows that 
the preponderant nuclear energies of the atoms must 
there be very deeply drawn upon, as, of course, is now 
familiar, though not so much as to involve recognisable 
diminution of mass C’f. Rutherford and his coadjutors, 
as reported m his treatise,) 

There seems to he another corroborating mode of 
approach, which must indeed be obvious; one which 
also affords some confirmation of our postulate of in¬ 
destructibility of the primordial atoms. It lies in the 
cardinal discovery of Aston that the standard relative 
atomic masses of all the chemical elements are ex¬ 
pressible in high approximation by integers, with only 
one challenging exception. When in the cosmic 
process two atoms are imagined to combine, forming 
an atom of a more complex kind of matter, there would 
thus be no room for much conversion of mass into 
energy: the mutual energy, residing m the local 
fields, that can become free to run away into radiation, 
must correspond to the equivalent of a very small 
portion, perhaps on the experimental results not more 
than one-tenth per cent, of the total mass, however 
intimate be the consolidation that is required into one 
central nucleus for the new atom 

For astronomical purposes Dr Jeans has made an 
estimate of the course of evolution for the universe, 
if all the matter in it were classed as a form of energy 
convertible into radiation. He finds, on Eddington's 
hypotheses, that durations of the present cosmic order 
ranging around two hundred millions of millions of 
years would become conceivable Perhaps if only the 
mutual positional and motional energies of the ultimate 
discrete constituents of atoms could at the very most 
run into radiation, the energy thus assumed to be 
available (which is no measure of the duration of the 
svstem) must be reduced on the first estimate above 
by a factor which might be as small as xo 8 or as 
great as 10 5 , and on the other by a factor which could 
not exceed 10" 8 

Apart from such interesting change m formulation 
of an ultimate cosmic problem, the object of the 
present ^discussion is to concentrate on one funda¬ 
mental question, which has become conspicuous in 
much recent ultra-physical speculation. Is matter to 
be regarded as consisting irrevocably of primordial 
atomic structures absolutely permanent: or alterna¬ 
tively, discarding all structural analogies based on 
classical dynamical principles, are the atoms, if such 
then really are retained, to be considered as mere 
concretions or aggregations liable to dissipate entirely 
into energy of radiation and so vanish ? 


Biographical Byways. 1 
By Sir Arthur Schuster, F.R.S. 


7. Osborne Reynolds (1842-1912). 
WHENEVER I hear of a man who is describe* 
v V as being lovable, the figure of Osborn 
Reynolds rises up before me; and yet I doubt whethe 
on a casual acquaintance or in official intercourse tha 
adjective would have suggested itself. In ordinar 
conversation he often took a cynical view of things 

1 Continued from p, 199. 
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he was obstinate in adhering to his own opinion, ab¬ 
solutely uncompromising, ana sometimes a little hasty 
in imputing selfish motives to his opponents. But the 
discordant elements of his character were fused together 
by an almost primitive simplicity of mind, and after 
closer acquaintance few could resist the charm of his 
strong personality. 

His loyalty to friends and colleagues knew no bound!. 
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In 1883, Mr. E, J. Stone, formerly Astronomer Royal at 
the Cape of Good Hope and—at the time—president of 
the Royal Astronomical Society, made a series of com¬ 
munications to the Society in which he claimed to show 
that the discrepancies between the lunar tables and the 
observed position of the moon had no reality, but were 
only natural consequences of the changes which had, 
from time to time, been introduced in the adopted mean 
solar day, and in particular, that the errors of Hansen’s 
tables of the moon were due to the adoption of Le- 
verrier’s solar tables by the British Nautical Almanac. 
The matter was of the highest importance, as it affected 
our fundamental unit of time. The subject is intricate 
and full of pitfalls, but clear-headed men like Adams, 
Cayley, and Newcomb all came to the conclusion that 
Stone’s assertion could not be maintained. I must have 
mentioned the matter to Osborne Reynolds, lie had 
no special interest in astronomy ; in fact, he knew very 
little about it/ but he had been a fellow of Queen’s 
College, Cambridge. So had Stone, and that was suffi¬ 
cient reason why Stone should be right. When 1 quoted 
Cayley and Adams it made no impression. Reynolds 
maintained the general thesis that when a man of 
established reputation has the whole scientific world 
against him, it is quite certain that the man who stands 
alone is right. After considering the subject for a few 
days he came to me and said : “I have gone into the 
question, and I remain convinced that Stone is right.” 
Again two days later he expressed the same opinion 
Another week passed and he recanted, admitting that 
Stone was wrong. But he had spent more than a week 
on a new, and probably uncongenial, subject in the 
forlorn hope of being able to support a friend. 

An interesting chapter in the history of science could 
be wntten on the hampering effect of knowledge that 
is either deficient or too complete. Ignorance may lead 
astray, but perfect knowledge often acts as a brake and 
stops the car when a reckless spurt would take the 
driver into new territory. For the moment I am 
thinking of the early history of the radiometer, though 
this is not perhaps the best example that could be 
chosen. The manner in which Crookes was led from 
certain irregularities of weighing to the construction of 
his interesting little instrument was wholly admirable, 
and some of the steps in the research, such as the im¬ 
provement of air-pumps, marked considerable advances, 
while other incidental results are of permanent value 
But it is permissible to ask whether any one wholly 
conversant with the property of gases at low pressures, 
and therefore able to anticipate the effect discovered by 
Crookes, would have taken all the trouble to spend two 
years in demonstrating it. Even if familiar with 
Maxwell’s radiation pressure, perfect knowledge would 
have recognised that there was no immediate hope of 
verifying it experimentally until the methods of obtain¬ 
ing high vacua were improved to a degree not dreamt of 
in those days. 

There can be no doubt that the driving power of 
Crookes’s work was the hope of discovering a new 
property of radiation* The first communication read 
before the Royal Society in December 1873 concludes 
with the following statement: "In the radiant mole¬ 
cular energy of cosmical masses may at last be found 
that * agent acting constantly according to certain 
tews/ which Newton held to be the cause of gravity/’ 
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He modified his views later, and ascribed the effect to 
light “ even where there is no heat ” (Nature, Vol. 
12, p. 124). 

Reynolds recognised that the apparent repulsion 
could be explamed without the help of unknown forces 
in the belief, at first, that they were due to condensed 
moisture evaporating under the influence of thermal 
radiation; but he soon replaced this view by the now 
generally accepted theory. Johnstone Stoney had put 
forward similar ideas which, nevertheless, differed in 
essential points 

During the winter of 1873-74 1 suggested to Reynolds/ 
as I had done to others, that the main question whether 
the repulsion was caused by internal or external forces 
could be solved in a very simple manner, by the re¬ 
action on the containing vessel. When I returned in 
November 1875 from the Siamese eclipse, I found con¬ 
troversies still raging, but no one had taken the trouble 
to try the crucial experiment I was reluctant to do so 
myself, as a number of persons were working on the 
subject, and 1 have perhaps an exaggerated objection 
to cutting into what I consider to be other people’s work. 
I repeatedly spoke to Reynolds about it in the hope that 
he would take the matter up One evening alter 
lecturing hours, while I was working alone in the 
Physical Laboratory, Osborne Reynolds entered the 
room and said • “ I want you to do that experiment you 
spoke of, and to do it now I have got everything 
ready for you ” I went with him to the lecture room. 
We suspended the radiometer with an attached mirror, 
and, at the first trial, it behaved as it should. The 
vessel swung round as soon as the light fell on the 
blackened surfaces, and returned to its position of 
rest when the rotation of the vanes had reached 
the steady state Reynolds would not listen to the 
proposal of a joint communication, and my paper 
appeared in due course in the Philosophical Trans¬ 
actions. 

In his writings, as m his speech, Reynolds was diffi¬ 
cult to understand. His brain seemed to work along 
lines different from those of the majority of us He 
looked upon all things in an original manner, and the 
education of his children was one of them. I once 
found him playing with his little son, and nothing 
seemed to give him greater pleasure than when the boy 
did the opposite thing to that which he was asked to 
do, “ Come here,” said Reynolds, and when the child 
went further away Reynolds was delighted, interpreting 
the act as showing independence of spirit. The in¬ 
cident made a great impression on me. 

In ffis later years Reynolds had difficulty in finding 
the right word, using sometimes one that had the 
opposite meaning to that required. This failing ulti¬ 
mately developed into a regular aphasia. 

The value of his scientific work is admirably described 
in the obituary notice published by the Royal Society. 
It may be added that though his theory of the con¬ 
struction of the universe, on which he concentrated his 
whole strength at the end of his scientific life, received 
little support, it may yet find its place in reconciling 
the old and new physics 

In tiis lectures Reynolds was often carried away by 
his subject and got into difficulties. Some humorous 
incidents are related with regard to the manner in which 
he got out of them. He was once explaining the slide 
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rule to his class ; holding one m his hand, he expounded 
in detail the steps necessary to perform a multiplication. 

“ We take as a simple example three times four/’ he 
said, and after appropriate explanations he continued, 
u Now we arrive at the result; three times four is 11 -8.” 
The class smiled. “ That is near enough for our pur¬ 
pose/* said Reynolds It may be imagined that the 
average student was often puzzled; but nevertheless, 
the number of scientific engineers of high standing that 
he trained is a testimony to his teaching power, when 
he had the right material with which to deal. That * 
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power was not one of imparting knowledge but rather 
of stimulating thought. 

Not long ago a representative of the University of 
Manchester lectured in the United States. At the 
conclusion of the lecture a gentleman stepped out from 
the audience, and addressing the lecturer, said: u I 
understand that you come from Manchester. I owe 
all my success m life to Osborne Reynolds, and I ask 
you to accept a cheque for the benefit of the University 
as a sign of gratitude ” No one could wish for a higher 
testimonial than that 


The Fossil Anthropoid Ape from Taungs. 


By Sir Arthur Keith, F R.S 
'HE discovery of fossil remains of a “man ape” 
in South Africa raises many points of great 
interest for those who are studying the evolution of man 
and of inan-likc apes No doubt when Prof. T)art 
publishes his full monograph of his discovery, he will 
settle many points whuh arc now left open, but from 
the facts he has given us, and particularly from the 
accurate drawing of the endocramal cast and skull m 
profile, it is even now possible for an onlooker to assess 
the importance of his discovery I found it easy to 
enlarge the profile drawing just mentioned to natural 
size and to compare it with corresponding drawings of 
the skulls of children and of young apes. When this is 
done, the peculiarities of Australopithecus become very 
manifest 

Prof Dart regrets he has not access to literature 
which gives the data for gauging the age of young 
anthropoids In the specimen he has discovered and 
described, the first permanent molar teeth are coming 
into use Data which I collected 25 years ago show 
that these teeth reach this stage near the end of the 
4th year, two years earlier than is the rule in man 
and two years later than is the rule in the higher 
monkeys In evolution towards a human form there 
is a tendency to prolong the periods of growth Man 
and the gorilla have approximately the same size of 
brain at birth , the rapid growth of man’s brain con¬ 
tinues to the end of the 4th year ; in the gorilla rapid 
growth ceases soon after birth 

Prof Dart recognises the many points of similarity 
which Jink Australopithecus to the great anthropoid 
apes—particularly to the chimpanzee and gorilla. 
Those who are familiar with the facial characters of 
the immature gorilla and of the chimpanzee will 
recognise a blend of the two in the face of Australo¬ 
pithecus, and yet in certain points it differs from both, 
particularly in the small size of its jaws. 

In size of brain this new form is not human hut 
anthropoid In the 4th year a child has reached 
8t per cent, of the total size of its brain ; at the same 
period a young gorilla has obtained 85 per cent, of its 
full size, a chimpanzee 87 per cent. From Prof Dart’s 
accurate diagrams one estimates the brain length to 
have been 118 mm.—a dimension common m the 
brains of adult and also juvenile gorillas The height 
of the brain above the ear-holes also corresponds in both 
Australopithecus and the gorilla-?-about 70 mm. But 
in width, as Prof. Dart has noted, the gorilla greatly 
exceeds the new anthropoid; in the gorilla the width 
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j of brain is usually about 100 mm, , in Australopithecus 
the width is estimated at 84 mm. The average volume 
of the interior of gorillas’ skulls (males and females) 
is 470 c c., but occasional individuals run up to 6?o c.c. 
One may safely infer that the volume of the brain in 
the juvenile Australopithecus described by Prof. Dart 
must be less than 450 c c , and if we allow a 15 per cent, 
increase for the remaining stages of growth, the size of 
the adult brain will not exceed 520 c.c. At the utmost 
the volume of brain in this new anthropoid falls short 
of the gorilla maximum. Even if it be admitted, how¬ 
ever, that Australopithecus is an anthropoid ape, it is 
a very remarkable one. It is a true long-headed or 
dolichocephalic anthropoid— the first so far known. In 
all living anthropoids the width of the brain is 82 per 
cent, or more of its length, they are round-bramed or 
brachycephalic , but in Australopithecus the width is 
only 71 per cent, of the length. Here, then, we find 
amongst anthropoid apes, as among human races, a 
tendency to roundness of brain in some and to length 
m others. On this remarkable quality of Australo¬ 
pithecus Prof. Dart has laid due emphasis 

This side-to-side compression of the Jiead taken in 
conjunction with the small size of jaws throw a side 
light on the essential features of Australopithecus. 
The jaws are considerably smaller than those of a 
chimpanzee of a corresponding age, and much smaller 
than those of a young gorilla There is a tendency to 
preserve infantile characters, a tendency which has had 
much to do with the shaping of man from an anthropoid 
stage The relatively high vault of the skull of 
Australopithecus and its narrow base may also be inter¬ 
preted as infantile characters. It is not clearly enough 
recognised that the anthropoid and human skulls 
undergo remarkable growth changes leading to a great 
widening of the base and a lowering or flattening of 
the roof of the skull. In Australopithecus there is a 
tendency to preserve the foetal form. 

When Prof Dart produces his evidence in full he 
may convert those who, like myself, doubt the advisa¬ 
bility of creating a new family for the reception of 
this new form, It may be that Australopithecus does 
turn out to be “ intermediate between living anthro¬ 
poids and man/’ but on the evidence now produced 
one is inclined to place Australopithecus in the same 
group or sub-family as the chimpanzee and gorilla. 
It is an allied genus. It seems to be near akin to both, 
differing from them in shape of head and brain and in 
a tendency to the retention of infantile characters. 
The geological evidence will help to settle its relation- 
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ships. One must suppose we are dealing with fossil 
remains which have become embedded in the stalag¬ 
mite of a filled-up cave or fissure of the limestone cliff. 

May I, in conclusion, thank Prof. Dart for his full 
and clear description, and particularly for his accurate 
drawings. One wishes that discoverers of such pre¬ 
cious relics would follow his example, and, in place of 
reproducing crude tracings and photographs, give the 
same kind of drawings as an engineer or an architect pre¬ 
pares when describing a new engine or a new building 


By Prof G. Elliot Smith, FRS 

It is a great tribute to Prof. Dart’s energy and 
insight to have discovered the only fossilised anthropoid 
ape so far obtained from Africa, excepting only the 
jaw of the diminutive Oligocenc Propliopithecus from 
the Egyptian Fayum, Whether or not the interpre¬ 
tation of the wider significance he has claimed for the 
fossil should be corroborated in the light of further 
information and investigation, the fa(t remains that 
his discovery is of peculiar interest and importance. 

The simian infant discovered by him is an unmis¬ 
takable anthropoid ape that seems to be much on the 
same grade of development as the gorilla and the 
chimpanzee without being identic al with either. So 
far Prof Dart docs not seem to have " developed ” 
the specimen far enough to expose the crowns of the 
teeth and so obtain the kind of evidence which in the 
past lias provided most of our mformation for the 
identification of the extinct anthropoids Until this 
has been done and critical comparisons have been made 
with the remains of Dryopitbecus and Sivapithecus, 
the two extinct anthropoids that approach nearest to 
the line of man’s ancestry, it would be rash to push 
the claim in support of the South African anthropoid’s 
nearer kinship with man Prof. Dart is probably 
justified in < reatmg a new species and even a new genus 
for his interesting fossil : for if such wide divergences 
between the newly discovered anthropoid and the living 
African anthropoids are recognisable in an infant, 
probably not more than four years of age, the differ¬ 
ences in the adults would surely be of a magnitude 
to warrant the institution of a generic distinction. 

Many of the features cited by Prof Dart as evidence 
of human affinities, especially the features of the jaw and 
teeth mentioned by him, are not unknown in the young 
of the giant anthropoids and even in the adult gibbon. 

The most interesting, and perhaps significant, dis¬ 
tinctive features are presented by the natural endo- 
cranial cast They may possibly justify the claim that 
Australopithecus has really advanced a stage further 
in the direction of the human status than any other ape. 
But until Prof. Dart provides us with fuller information 
and full-size photographs revealing the details of the 
object, one is not justified in drawing any final con¬ 
clusions as to the significance of the evidence. 

The size of the brain affords very definite evidence 
that the fossil is an anthropoid on much the same plane 
as the gorilla and the chimpanzee. But while its 
brain is not so large as the big gorilla-cast used for 
comparison by Prof. Dart, it is obvious that ft is bigger 
than a chimpanzee's brain and probably well above the 
average for the gorilla. But the fossil is an imperfectly 
developed child, whose brain would probably have 
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increased in volume to the extent of a fifth had it 
attained the adult status. Heme it is probable the 
brain would have exceeded in bulk the biggest recorded 
cranial capacity for an anthropoid ape, about 650 c c. 
As the most ancient and primitive human brairi case, 
that of Pithecanthropus, is at least 900 c c. in capacity, 
one might regard even a small advance on 650 c.c. as 
a definite approach to the human status The most 
suggestive feature (in Prof Dart’s Fig. 5, p 197) is the 
position of the sulcus lunatus and the extent of the 
parietal expansion that lias pushed asunder the lunate 
and parallel sulci—a very characteristic human feature. 

When fuller information regarding the brain is forth¬ 
coming—and no one is more competent than Prof Dart 
to observe the evidence and interpret it—I for one shall 
be quite prepared to admit that an ape has lieen found 
the bram of which points the way to the emergence of 
the distinctive bram and nnnd of mankind Africa 
will then have purveyed one more suiprise—but only a 
real surprise to those who do not know their Charles 
Darwin But what above all we want Prof Dart to 
tell us is the geological evidence of age. the exact con¬ 
ditions under which the fossil was found, and the exact 
form of the teeth. 

By Sir Arthur Smith Woodward, F.R S 

The new fossil from Taungs is of special interest as 
being the first-discovered skull of an extinct anthiopoid 
ape, and Prof Dart is to be congratulated on lus lucid 
and suggestive preliminary description of the specimen 
As usual, however, there are serious defects in the 
material for discussion, and before the published first 
impressions can be confirmed, more examples of the 
same skull arc needed 

First, as Prof. Dart remarks, the fossil belongs to an 
immature individual with the milk-dentition, and, so 
far as can be judged from the photograph, I see nothing 
in the orbits, nasal bones, and canine teeth definitely 
nearer to the human condition than the corresponding 
parts of the skull of a modern young chimpanzee The 
face seems to be relatively short, but the lower jaw of 
the Miocene Dryopitherus has already shown that this 
must have been one of the characters of the ancestral 
apes The symphysis of the lower jaw may ow'e its 
shape and the absence of the “ simian shelf ” merely 
to immaturity ; but it may be noted that a nearly 
similar symphysis has been described m an adult 
Dryopitbecus, of which it may also be said that “ the 
anterior symphyseal surface is scarcely less \ertical 
than that of Heidelberg man (see diagrams in Quart. 
Journ. Geol Soc,, vol 70, 1914, pp 317,319) 

Secondly, the Taungs skull lacks the bones of the 
brain-case, so that the amount and direction of dis¬ 
tortion of the specimen cannot he determined. I 
should therefore hesitate to attach much importance to 
rounding or flattening of any part of the bram-cast, 
and would even doubt whether the relative dimensions 
of the cast of the cerebellum can be relied on. Con¬ 
firmatory evidence is needed of the reality of appear¬ 
ances in such a fossil. 

In the absence of knowledge of the skulls of the fossil 
anthropoid apes represented by teeth and fragmentary 
jaws in the Tertiary formations of India, it is premature 
to express any opinion a3 to whether the direct 
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ancestors of man are to be sought in Asia or in Africa. 
The new fossil from South Africa certainly has little 
bearing on the question. 

Palaeontologists will await with interest Prof. Dart’s 
detailed account of the new anthropoid, but cannot fail 
to regret that he has chosen for it so barbarous (Latin- 
Greek) a name as Australopithecus. 

By Dr W. L. H. Duckjvorth. 

Prof. Dart’s description of the fossil skull found at 
Taungs in Rechuanaland shows that this specimen 
possesses exceptional interest and importance. Should 
the claims made on its behalf prove good, then its 
discovery will in effect be comparable to those of the 
Pithecanthropus remains, of the Mauer mandible and 
the Piltdown fragments. In the following paragraphs 
I venture to make some comments based upon perusal 
of the article published m Nature of February 7. 

First of all, the fact that the fragments came 
immediately under notice of so competent an anatomist 
as Prof. Dart establishes confidence in the thoroughness 
of the scrutiny to which they have been subjected 
That the history of the specimen should be known 
precisely from the time of its release from the limestone 
matrix, provides another cause for satisfaction. 

The specimen itself at once raises a number of 
questions, and, as Prof Dart evidently realises, these 
fall into at least two categories. The first question 
arising out of the discovery is the status of the indi¬ 
vidual represented by these remains. But the answer 
to that question, and the presence of such a creature in 
South Africa, affect other problems. The latter in¬ 
clude inquiry into the probable locality of origin of the 
simian and human types, and the search for evidence 
of dispersion from a centre, or along a line of successive 
migrations 

In dealing with the first problem, Prof. Dart has 
surveyed a considerable number of structural details, 
and he concludes that the specimen represents an 
extinct race of apes intermediate between living anthro¬ 
poid apes and mankind. The specimen comprises the 
greater part of a skull with the lower jaw still in place 
(or nearly so) The number and characters of the teeth 
testify to the immaturity of the individual. The evi¬ 
dence on the last-mentioned point is quite definite, and 
interest thus comes to be centred in the status assigned 
to the specimen , namely, that of a form intermediate 
between the living anthropoid apes and man himself. 

Prof Dart places the specimen on the side of the 
living anthropoid apes in relation to the interval 
separating these from man At the same time, it is 
claimed that this new form of ape is more man-like than 
any of the existing varieties of anthropoid apes ; and so 
it comes about that the decision turns on the claims made 
for the superiority of the new ape to these other forms. 

The report shows that (as noted above) many struc¬ 
tural details have been scrutinised, and that all access¬ 
ible parts of the specimen have been examined. The 
observations relate not only to the external parts of 
the skull and lower jaw, but also to the endocranial 

arts exposed to view by the partial shattering of the 

rain-case. The claims advanced on behalf of the 
higher status of the specimen are based, therefore, upon 
a number and variety of such details. Should Prof. 
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Dart succeed in justifying these claims, the status he 
proposes for the new ape-form should be conceded* 
Much will depend on the interpretation of the features 
exhibited by the surface of the brain, as also upon that 
of all the characters connected therewith, and since 
Prof. Dart is so well equipped for that aspect of the 
inquiry, his conclusions must needs carry special 
weight there. In regard to the brain and its characters, 
I find the tracing of the contour of an endocranial cast 
in a gorilla-skull shown in Fig. 6 rather surprisingly 
flattened, and almost suggestive of the influence of age. 

Among the anatomical characters enumerated in the 
article, some appear to me to possess a higher value in 
evidence, than others. As good points in favour of the 
claims, there may be cited, in addition to the cerebral 
features to which reference has just bean made, the 
level of the lower border of the nasal bones in relation 
to the lower orbital margins, the (small) length of the 
nasal bones, the lack of brow-ndges (even though the 
first permanent tooth has appeared fully), the steeply- 
rising forehead, and the relatively short canine 
teeth 

On the other hand, I feel fairly certain that some of 
the other characters mentioned are related prepon¬ 
derantly to |he youthfulness of the specimen. Fully 
to appreciate the latter, demands not onl} the handling 
of it, but also thorough survey of a collection of 
immature (anthropoid ape) crania. The development 
of the “ shelf ” at the back of the symphysis of the 
lower jaw may almost certainly be delayed in some 
individuals (gorillas) Even the level of the lower 
border of the nasal bones is subject to some variation, 
and m young gorillas before the first permanent tooth 
has emerged fully, that level may be (as in man) above 
the level of the orbital margin. Generally, the elimina¬ 
tion and detachment of features influenced largely by 
the factor of age demand special attention. 

If, however, the good points can be justified, then 
these characters of youth will not gravely affect the 
final decision. 

However these discussions may end, the record 
remains of the occurrence of an anthropoid ape some 
two thousand miles to the south of the nearest region 
providing a record of their presence. So far as the 
illustrations allow one to judge, the new form resembles 
the goriHa rather than the chimpanzee, that is, an 
African, not an Asiatic form of anthropoid ape. In 
this respect the new ape does not introduce an 
obviously disturbing factor. Disturbance, and the re¬ 
casting of disturbed views, might nevertheless be caused 
in two other directions. Thus, the determination of the 
geological antiquity of the embedding of the fossil 
remains might have such an effect, were the estimate 
such as to carry that event very far back in time. 
Again, a comparison of the new ape with the fossil 
forms from India (Siwaliks) remains to be made, and 
it may be productive of results bearing on the relation 
of the African and the Asiatic groups. In any case, 
opinion must needs conform to the situation created 
by this discovery. 

If in tljese notes there have been passed over those 
observations and reflections wherewith Prof, Dart ha& 
illustrated and supported his views, such omissions are 
not due to want of appreciation, but to lack of capacity 
and space for their adequate treatment. 


February 14, 1925] 


NA TURE 


2 37 


Obituary. 


Mr. Oliver Heaviside, F.RS. 

B Y the death of Oliver Heaviside the scientific world 
loses one of its most original thinkers. He was 
bom in London on May 13,1850, and his uncle was Sir 
Charles Wheatstone, the practical founder of modem 
telegraphy. The Heaviside family were interested in 
music and telegraphy His brother Charles, who lived 
at Torquay, was connected with the musical industry, 
and his brother, Arthur West Heaviside, was a super¬ 
intending engineer to the Post Office and one of the 
pioneers of radio telegraphy. 

After leaving school Heaviside obtained a post with 
the Great Northern Telegraph Co. at Newcastle-on- 
Tyne, which he held for several years. During this 
period he communicated papers to the English Mechanic , 
the Telegraphic Journal and the Philosophical Magazine 
These papers are of more than average ability and show 
great promise For example, in 1873 he showed that 
quadruplex telegraphy was a possibility. Unfortu¬ 
nately, m 1874, increasing deafness made him retire from 
business life and he went to live in Devon. He now 
devoted himself whole - heartedly to the study of 
electricity and its applications. He published many 
papers which gradually became more and more technical 
and more and more difficult to understand, as it became 
necessary, in order to avoid repetition, to assume that 
the reader knew some of the writer's previous work. 
Consequently he had difficulty m getting them pub¬ 
lished in the ordinary technical journals. At that 
period there were few referees competent to understand 
them. As a rule they suggested that the paper should 
be cut down. The result was that many necessary 
mathematical links were left out, and the expert has 
no easy task to follow the reasoning _ Fortunately, 
several well-known scientific men—m particular Sir 
Oliver Lodge, Prof. Perry, and Dr. G. F C, Searle— 
had noted the advent of a mathematical physicist of 
superior ability and helped him to get his papers 
published. He had, however, to run the gauntlet of 
a good deal of unintelligent criticism, and none of his 
discoveries received that immediate recognition which 
their merit deserved. 

Heaviside communicated to the Society of Telegraph 
Engineers (now the Institution of Electrical Engineers) 
a paper solving the problem of the electrostatic and 
electromagnetic interference between overhead parallel 
wires, a problem which has come to the front at the 
present time. His methods of measuring mutual in¬ 
ductance published in 1887 arc of great value in them¬ 
selves, and, like most of Heaviside's work, have been 
most fruitful in suggesting extensions to others. He 
was the first to solve the problem of the high-frequency 
resistance and inductance of a concentric main. It 
would probably have remained neglected for many 
years had not Kelvfii given some of his results in his 
presidential address to the Institution of Electrical 
Engineers in 1889. 

From the practical point of view, Heaviside's most 
important work was laying the foundation of the 
modem theory of telephonic transmission; a theory 
which has proved a veritable gold mine for the practical 
telephonist. He pointed out that the difficulties which 
Arose in telephony were due to the different attenuations 
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and different velocities of the various component waves 
which carry the necessary currents His theory of the 
distortionless circuit showed clearly the lines on which 
telephony could be developed Working on these lines 
some ten years later, Prof Michael Pupm in the United 
States developed his loading coils, and long-distance 
telephony was bom. 

In 1891 Heaviside was elected a fellow of the Royal 
Society In 1892 his earlier “ Electrical Papers ” were 
published in two volumes The value of his work began 
then to be realised by electricians He did perhaps 
more than any man to show the value of a knowledge 
of physics and of mathematical theory m the electrical 
industry. Pupin has said that Heaviside did much 
“ to introduce the living language of physics in place 
of the sign language of mathematical analysis" 
Heaviside's pioneering work will always take a leading 
place in the history of electrical theory 

The first volume of Heaviside’s great work on 
“ Electromagnetic Theory ” was published m 1893 and 
the second volume in 1899 His original intention was 
to publish the third volume in 1904 and the concluding 
volume in 1910, but this he found impossible, and so 
published the third and concluding volume in 1912. 

Heaviside was the first to give the theory of the 
steady rectilinear motion of an electron through the 
ether, a theory which has been developed by others— 
notably by Searle—with important results By an 
electron he simply meant an electric charge He 
pointed out many years ago that even if we knew' the 
constitution of the electron we w'ould be a long way 
from finality There is no absolute scale of size in the 
universe As it is boundless in one wa\ towards the 
great, it is equally boundless towards the small He 
was one of the first to predict the increase of mass of 
a moving charge when its speed becomes very great 
To verify all Heaviside's reasoning and especially to 
examine the validity of some of his mathematical 
methods will provide work for man> mathematicians 
and physicists. He strongly resented the contemptuous 
tone adopted by some mathematicians when referring 
to his work on divergent and semi-convergent senes. 
He had found them useful in general theory and for 
computing purposes, and so he naturally considered his 
critics prejudiced. In June 1902 he wrote the article 
on the “ Theory of the Electric Telegraph ” in the 
“ Encyclopaedia Britannica." Many theorems given in 
this article are constantly quoted by the writers of 
text-books. In particular lus description of what is 
now called the Heaviside layer, by means of which 
Hertzian waves are supposed to be bent round the 
earth, is familiar to every radio engineer 

In the later years of his life Heaviside was one whom 
every electrical engineer delighted to honour In 1908 
he was elected an honorary member of the Institution 
of Electrical Engineers. When in 1921 the Far&day 
Medal was founded, it was universally considered most 
appropriate that Heaviside should be the first Faraday 
medallist. The president, Mr. J. S. Highfield, went to 
Torquay and presented it to him in person He was 
an hdnorary Ph.D. of Gottingen, an honorary member 
of the Literary and Philosophical Society of Manchester 
and of the American Academy of Am and Sciences. 
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For fifty years Heaviside lived practically a hermit’s 
life at Torquay. He was a pood correspondent, but 
very difficult to approach personally In Ins later 
years Dr. and Mrs. Searle of Cambridge were practically 
his only friends The Government gave him a civil 
list pension, and about twenty years ago Mr Asquith 
increased it The Institution of Electrical Engineers 
took a filial interest in him, and it is gratifying to 
remember that during the last few years of his life 
the Institution kept m constant touch with him. In 
the preface to his £t Electrical Papers M he says that 
the question “ Will it pay ? ” never interested him 
He was, he said, mainly actuated by philanthropic 
motives Looking back—as he has probably saved the 
Government of every large civilised country m the 
world millions of pounds in the costs of their telephone 
schemes—he was truly a philanthropist He died at 
Torquay on Tuesday, February 3, and was buried on 
Friday, February 6, in the same grave as his father and 
mother, only relatives and Mr R H. Tree, representing 
the Institution of Electrical Engineers, being present 
Thus ended the life of one who has left a record of work 
which has proved of great value to the world. 

A. Russell. 


Prof N. Kulchitsky. 

The death of Prof Nicholas Kulchitsky on January 
30, at the age of sixty-nine, has removed one of the 
foremost of Russian histologists. For many years he 
occupied the chair of histology at the University of 
Charkov, where he accomplished most of his researches 
His methods of fixing and staining tissues are now in 
universal use—those for smooth muscle are parti¬ 
cularly well known. He devoted much attention and 
made numerous important observations on the distri¬ 
bution of connective tissue in the intestinal tract and 
other organs His text-books of histology are standard 
works and at present are commonly used by Russian 
medical students. That his work was well known 
outside his own country is shown by the fact that he 
was an honorary member of the Anatomical Society 
of Great Britain and Ireland. 

Prof. Kulchitsky was a man of wide interests and 
sympathies. He tesponded whole-heartedly to the 
request of his government for his expert assistance in 
the work of the Ministry of Education, and for a number 
of years he held the post of administrator of education 
in the Charkov district and later in the Petrograd 
district During the period just before the first 
revolution he held the post of Minister of Education 
During the period of upheaval he suffered sev erely from 
the hardships attending revolution and counter-revolu¬ 
tion . in order to maintain his family and himself he 
was reduced to hard manual labour. That he was able 
to live through these hardships, at his advanced age, 
is evidence of his characteristic power for hard work 
and perseverance At length he was fortunate enough 
to embark on a British refugee ship together with 
remnants of WrangeFs forces, and this brought him 
to London, where he found shelter and opportunities 
for continuing his scientific endeavours. 

During the brief time of less than three years, as 
lecturer in the Department of Histology at University 
College, London, Kulchitsky was largely concerned with 
the teaching of students, but he also completed several 
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important and significant researches. .Not the least 
of these is that in which he showed that voluntary 
muscles are supplied by both medullated and sym¬ 
pathetic nerve fibres, the former being attached to 
the large muscle fibres, whilst the latter supply small 
muscle fibres These facts led to the physiological and 
clinical investigations of the late Prof. Hunter, who 
showed that the smaller fibres are responsible for the 
maintenance of tone in voluntary muscles. The work 
has found important applications in the operation of 
dividing the sympathetic nerves supplying the muscles 
affected in cases of spastic paraplegia 
Prof Kulchitsky and Prof. J. I. Hunter were asso¬ 
ciated m their work, and it is indeed a sad coincidence 
that the untimely death of young Prof. Hunter should 
so soon have been followed by the unfortunate accident, 
a fall down an elevator shaft at University College, 
which led to the death of Prof. Kulchitsky 

The loss of Prof. Kulchitsky is deeply mourned by 
all his associates and friends at University College 
and by the scientific world m general G. V A. 


Dr. David B. Spooner 

The Archaeological Department of the Indian 
Government has suffered a heavy loss by the death at 
Agra on January 30 of Dr. David B. Spooner, who had 
been Deputy Director-General of Archaeology in India 
since 1919 and had acted on one occasion as head of 
the Survey during Sir John Marshall’s absence on leave. 
Dr. Spooner’s connexion with the Department com¬ 
menced at the opening of the present century, and 
there can be no doubt that by his own efforts and 
achievements he did much towards giving practical 
effect to the policy of conservation and research 
inaugurated by Lord Curzon in 1902 Up to that date, 
official efforts to preserve the monuments of past ages 
and to investigate the hidden remains of antiquity were 
44 spasmodic, desultory, unscientific and planned on a 
penurious scale ” With the appointment of a Director- 
General of Archaeology and a staff of able assistants, 
among whom Dr. Spooner was deservedly considered 
one of the most capable, there began that enormous 
development of historical and archeological study 
which has been one of the most striking features of the 
twentieth century in India. 

Dr. Spooner did excellent work as Superintendent of 
the difficult Frontier Circle; but his name is more 
likely to be remembered in connexion with his excava¬ 
tions at Pataliputra, now known as Patna, the ancient 
capital of the Maurya dynasty of Magadha, and with 
the somewhat startling theory which he advanced as to 
the origin of the family of Chandragupta and his 
successors The fact that the palace of the Mauryas, 
discovered near the modern village of Kumrahar, was 
almost certainly designed m imitation of the Persian 
palace at Persepolis, together with other traces of 
Iranian influence upon the practice of the Mauryan 
court, led Dr. Spooner to assert that Chandragupta and 
his successors were of Persian origin. This theory, 
which he published in the Journal of the Royal Asiatic 
Society, has been accepted by no one except, possibly, 
certain Parsi scholars, who were naturally gratified at 
the idea of a 41 Zoroastrian period ” of Indian history. 
But while no one disputes the fact that Persian institu- 
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tions were familiar to the people of northern India in 
the fourth and third centuries b.c., the assumption of 
an Iranian origin for the rulers of Magadha has no 
historical warranty at present, and involves the 
rejection of important traditional and literary evidence 
as to their descent 

Dr. Spooner's research work at Kumrahar needs 
no commendation, and he was probably led into his 
novel speculations about the Mauryas by his intense 
enthusiasm—the very quality which, combined with 
sedulous activity, rendered him so valuable a servant of 
the Government of India Ave atque vale . S. M. E 


We regret to announce the following deaths; 

Sir Anderson Critchett, Bart , K.C V O , surgeon- 
oculist to the King, first president of the Council of 
British Ophthalmologists, president in 1894 and 1899 
of the Ophthalmological Society of the Urtited 
Kingdom and in 1913 of the Ophthalmic Section of 
the International Medical Congress held in London, 
on February 9, aged seventy-nine 

Dr. Horace T Brown, F.R S., distinguished for his 
work on the chemistry of carbohydrates, on the 
assimilation of atmospheric carbon dioxide by leaves, 
and on gaseous diffusion through small apertures, on 
February 6, aged seventy-six. 


Current Topics and Events. 


Widespread interest has been aroused among the 
general public by the publication of Prof Dari's 
account of the discovery of A ustralopithecus afrtcanus, 
or the Taungs Man, as the Press has elected to call 
him, in last week's issue of Nature. Although the 
discovery dated from November last, the news had 
been carefully guarded, and it was only when a cable 
was received in England on February 4, and appeared 
in the Press on the following day, on the eve of the 
publication of the article in Nature, that it became 
known. Notwithstanding the absence of precise 
details, the importance of the news was at once recog¬ 
nised by the leading London and provincial daily 
papers, winch quoted freely from Prof Darts article 
as soon as it was available In another part of this 
issue, Sir Arthur Keith, I’rof G Elliot Smith and Dr 
W. L H Duckworth discuss the significance of the 
discovery. 

The debt which the modern civilised world owes 
to science has seldom been acknowledged so generously, 
or expressed so eloquently, by responsible statesmen 
as by 1 ’resident Coolidge and by Mr C E Hughes, 
Secretary of State, in their addresses to the recent 
meeting of the American Association for the Advance¬ 
ment of Science at Washington, D C , which have 
been printed in a recent issue of Science No other 
single agency, says the President of the United States, 
has relied so much upon the work of men and women 
of science as has hts government, which has been 
foremost in employing and most liberal in endowing 
science, although it cannot claim to have been 
“ impressively liberal " to the scientific workers 
whom it has employed. The scientific work done 
under the administrative departments has, he says, 
been of enormous value to the whole people Men 
of science are " the wonder-workers of all the ages " , 
the discoveries made by them have become common¬ 
places because their number has paralysed the 
capacity of the mind for wonderment. Representa¬ 
tives of social and political organisations regard the 
march of science with awe, and sometimes with fear, 
when they ask themselves what will be the next 
revolution to which their schemes will have to be 
adapted; but the conviction that science works for 
the public weal, and that at the worst it saves life 
from being very monotonous, restores their confidence. 
It has taken endless ages to create m men the courage 
that will accept the truth simply because it is the 
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truth. Comparatively few men are sufficiently gifted 
to be able to use the scientific method in seeking for 
the truth, but they no longer fear the results to which 
it leads Truth is essential, and therefore all en¬ 
couragement should be given to men of science and 
of faith. 

Mr Hughes spoke on the value of science in 
promoting international co-operation and concord 
Science may forge new and terrible weapons of 
destruction, but she is far more eloquent as she points 
to the wastes of strife, to the retarding of progress, 
and to the vast opportunities which arc open to 
those peoples who will abandon mutual fears and 
destroy artificial barriers to community of enterprise. 
Each nation should collect, collate, and safeguard 
all data and records made within its territory, and 
should make them readily available to other nations. 
International co-operation in research is absolutely 
necessary, and both national research organisations 
and the International Research Council are doing 
good work and opening up a new era of international 
co-operation in science Scientific method is needed 
in government, m making and administering the law 
The scientific attitude of mind is needed because it 
comprises search for pure knowledge, distrust of 
phrases and catchwords, hatred of shams, willingness 
to discard outworn beliefs, and, above all, faith in 
humanity and zeal for the public good. 

The Right Hon T. R Ferens, High Steward of 
Hull, has presented to Hull the princely sum of 
250,000/ as a nucleus towards a University College 
for the city In Ins letter to the Lord Mayor an¬ 
nouncing his intention of making the gift, Mr Ferens 
stated that he had carefully consulted university 
professors and others interested in educational 
matters, and was satisfied that the time was arriving 
when Hull should join other cities, such as Birming¬ 
ham, Manchester, Liverpool, Leeds, etc , in giving 
opportunities to its sons and daughters for higher 
education We believe it was at the meeting of 
the British Association at Hull, when the retiring 
president, Sir Edward Thorpe, and the president, 
Sir Charles Sherrington, were the guests of Mr Ferens, 
that the idea was first suggested. In addition to 
this .magnificent gift, a new Art Gallery, costing 
something like 90,000/., together with its site in the 
centre of the city, has been presented by Mr. Ferens. 
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He has given more than 11,000 1 towards pictures 
for the permanent collection, without which the 
probability is the present Art Gallery in the City 
Hall would not have existed Other gifts of Mr 
Ferens include more than 9000/, for the site for a 
new technical college, amounts set aside for scholar¬ 
ships, playing fields; almshouses, boating-lake, and 
similar objects. 

Longevity among scientific men is exemplified 
m a signal manner through the ninetieth anniversary 
of the birth of a distinguished zoologist, the Rev. T. 
R R Stebbmg, F.R.S , an event which occurred on 
February 6, and was duly celebrated at his home at 
Tunbndge Wells The record of the Stebbmg family 
with the Royal Society, from father to son, is note¬ 
worthy when we recall that 1765, 1845, and 1896 are, 
respectively, years of family elections into that body 
Born in London, Mr Stebbmg was the fourth son of 
the Rev Dr. Stebbmg, many years acting editor of 
the Athenepum, indeed almost from its foundation in 
3828. Incidentally, wc may remark that the third 
son, Mr William Stebbmg, for long Delane's right- 
hand man on the staff of the Times, is also alive 
Mr Stebbxng’s life studies in zoological science have 
been concerned principally with the Crustacea His 
report upon the Amphipoda of the Challenger Expedi¬ 
tion occupies three quarto volumes, comprising 1774 
pages of letterpress and 212 plates It was accom¬ 
panied by a bibliography giving a critical report of 
everything that had been written respecting these 
Crustacea from the time of Aristotle to the year 1887 
This detailed analysis occupies more than 600 pages, 
being in fact a complete history of the group Mr 
Stebbmg has always been greatly interested in pro¬ 
moting local scientific societies His efforts m this 
connexion in the south-east of England, jointly with 
the late Mr. George Abbott, were referred to in Nature 
of February 7, p 201 Mr Stebbmg was zoological 
secretary of the Lmnean Society, 1903-1907, and 
Linnean medallist, 1908. We proffer our heartiest 
congratulations to him upon the auspicious occasion 
of a nonagenarian birthday 

Dr. J H Jfans gave the sixteenth Kelvin Lecture 
to the Institution of Electrical Engineers on February 
6 He chose as his subject electrical forces and 
quanta, and gave a masterly r6sum6 of the theories 
of relativity and quanta. Starting with Einstein's 
hypothesis he stated that the whole theory of gravita¬ 
tion and of electromagnetic forces can be worked out 
by pure geometry When, however, we come to the 
theory of quanta we have to determine the magnitude 
of the quantum, and so it is necessary to have recourse 
to experiment He considers that there is now no 
room for doubt as to the substantial accuracy of 
Einstein's relativity theory It provides a general 
dominating principle, to which all phenomena must 
conform It helps us to discover the laws according 
to which events occur, but has nothing to do with 
why they occur. It is unscientific to suppose - * an 
ether unless there is an absolute necessity for it 
The hypothesis is unnecessary, in Dr Jeans's opinion, 
as the explanations are entirely satisfactory without 
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it. A foriton it is hopelessly unscientific to pre¬ 
suppose two or more ethers. In his opinion the last 
twenty-five years will rank as one of the most fruitful 
and important periods in the history of physics. In 
an hour the lecturer covered a very wide field. He 
touched on Rutherford's, Bohr's, and Sommerfeld's 
theory of the atom. He pointed out that the ex¬ 
planation of line spectra is one of the most satis¬ 
factory in the whole range of physics, the numerical 
accuracy of the theory rivalling the most accurate 
of astronomical calculations. He is of opinion that 
the theory of a mechanical ether believed in by 
Faraday and Maxwell is dead. As soon as we pass 
beyond the minute range covered by the Newtonian 
mechanics and the classical electro - dynamics, the 
picture presented to us by the quantum dynamics 
takes us by surprise We find that Nature consists 
ot a series of abrupt jumps These jumps are so 
minute and so close together that they produce the 
illusion of continuous motion, and no satisfactory 
mechanical explanation has yet been given 

The fourth annual report of the British Electrical 
and Allied Industries Research Association has now 
been published It is stated that the results obtained 
last year represent a real contribution to progress in 
the affected industries, but nothing of a spectacular 
character has been discovered Hitherto conf- 
mercial research has been concerned mainly with the 
finding of the values of physical constants Little 
has been done 111 the way of obtaining new .scientific 
knowledge It is stated that the discoveries of Sir 
J J. Thomson and Sir E Rutherford are opening up 
immense fields of knowledge which may not only 
revolutionise existing methods of design but even 
alter the nature of the activities of the whole in¬ 
dustry. The Association is giving close attention to 
the possibilities of work in this direction It is 
considered, for example, that there is necessity for 
fundamental research on a large scale into the pheno¬ 
mena of dielectrics This of course is of great 
interest to the cable and therefore to the whole elec¬ 
trical industry We shall be very interested to note 
the results of these great schemes of co-operative 
research 

The late Mr, ThomaB L. Gray, who died about a 
year ago, bequeathed the residue of his estate, which 
is expected to amount to about 7000/, to the Royal 
Society of Arts for the purpose of founding a memorial 
to his father, Thomas Gray, formerly head of the 
Marine Department of the Board of Trade. Accord¬ 
ing to the Society's journal, the bequest is to be 
known as 14 'The Thomas Gray Memorial Trust," and 
the income derived from it is to be devoted to " the 
advancement of the science of navigation and the 
scientific and educational interests of the British 
Mercantile Marine." It is suggested in the will that 
these objects may be achieved by offering prizes for 
new inventions relating to navigation, by making 
grants for scientific research and for lectures on the 
subject, and by providing scholarships for studenia 
or teachers and offering prizes for essays on and 
awards for the saving of life at sea. Thomas Gray 
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was in charge of the Marine Department during the 
'seventies and 'eighties, when British shipping was 
developing rapidly, and took a prominent part m 
formulating the present system of regulation and 
control. 

The issue of Die Naturwissensckaften for January r6 
is devoted to an account of the foundation on January 
14, 1845, of the Fhysikahschen Gesellschaft of Berlin 
by Profs. Beets', Brttcke, Karsten, Knoblauch and 
Du Bois-Reymond, and its subsequent history 
Profs Warburg, Goldstein, Scheel, Pringsheim and 
Planck are responsible for an interesting and well- 
illustrated account of the Society and its activities 
The five founders are shown in the frontispiece, which 
in itself makes an interesting study of professorial 
attire Profs Clausius, Quincke, Kundt and Kohl- 
rausch form another group, and separate portraits are 
given of Profs Riecke, Warburg, Brucke, Kirchhoff, 
Helmholtz, Halske, Weierstrass, G. Wiedemanr, 
Kronecker, Schwalbe, Werner Siemens, Ha gen bach, 
von Bezold, Foerster, Planck and Goldstein. As the 
Society developed out of the physical colloquium 
founded by Prof. Magnus in Berlin m 1843, it is fitting 
that Prof. Pringsheim’s recent address to the Society 
on the Magnus effect, its theory as developed by 
Prof Prandtl and its application by Dr Flettner, 
should be given a prominent place and that the 
original figures of the Magnus paper should be re¬ 
produced . 

Thk final sale of the Crisp collection of microscopes 
takes place on Tuesday, February 17, at Stevens's 
Auction Rooms, where in 19 jo and 19.21 the other 
portions of the collection were sold In the catalogue 
which Messrs Stevens have issued, 371 lots are 
detailed, arranged in groups —(1) Simple microscopes 
and small pocket compound microscopes , (2) com¬ 
pound microscopes dating from the seventeenth 
century to the introduction of achromatism in the 
early part of the nineteenth century ; (3) optical 

cabinets, solar and projection microscopes The 
various Nuremberg wooden microscopes form 
another small group. In each group, the instruments 
are catalogued approximately in chronological order. 
Illustrations are given of fourteen of the earlier and 
more interesting instruments, including the unique 
silver microscope made by G. Adams, a Hooke 
microscope, and original examples by Campam, 
Marshall, and Lindsay. The whole collection, which 
consisted of about 3000 microscopes, was formed 
during the latter half of the last century by the late 
Sit Frank Crisp, Bart., who became the leading 
authority on the history and development of the 
instrument. He frequently expressed his intention 
of presenting his collection to the Science Museum 
at South Kensington, so that it might become the 
property of the nation. 

At a meeting of the Dominions and Colonies 
Section of the Royal Society of Arts on January 27, 
Mr. W. R. Dunlop, lately professor of economics under 
the auspices of the Colonial Office, read a paper 
entitled “Economic Research in Tropical Develop- 
Starting from the premise that the great 
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question of economics is why some people, indi¬ 
vidually or collectively, are better off tlian others, 
Mr. Dunlop said that useful and illuminating results 
can be obtained in the tropical world, by contracting 
one country which 19 undeveloped and poorly off 
with another that is relatively highly developed and 
extremely well off Taking British Guiana in South 
America, and British Malaya in the East, the total 
population and external trade of the former in 1023 
were 300,000 and 6,426,607/, while those of the latter 
were 3$ millions and 147,945,860/. As countries go, 
both are similar in size (comparable to the area df 
the United Kingdom), both are fertile, and both 
have mineral and other resources The difference in 
extent of development is fundamentally due to (a) 
difference in world geographical position, (b) difference 
in mineral resources, (c) internal geographical dis¬ 
advantages m the case of British Guiana On 

the whole, British Malaya is also more efficient 
industrially than British Guiana Concerning effi¬ 
ciency in public administration, Mr Dunlop directed 
attention to the fundamental importance of transport, 
public health, land administration, forestry and 
scientific research of all kinds in tropical economic 
development Comparison of existing policies in 
these matters m British Guiana and British Malaya 
shows striking differences In conclusion, Mr Dunlop 
said that he used British Guiana and British Malaya 
as illustrations providing data and proof for demon¬ 
strating the nature of the research he was advocating. 

Applications are invited for some junior pro¬ 
fessional assistantships at the Meteorological Office 
Candidates must hold an honours degree in mathe¬ 
matics or phvsics Written applications should be 
addressed to the Secretary (S 2), Air Ministry, 
Adastral House, W C.2 

The Royal Aircraft Establishment, South Farm 
borough, Hants, is requiring a test assistant for 
aerial photographic work. Candidates should possess 
some knowledge of chemistry, preferabh photo¬ 
graphic chemistry, and be medically ht for flying 
Applications should be marked A. 46 and be sent to 
the Superintendent of the Establishment 

Sir Otto Beh, Bt, F.R S , Sir Sidney Frederic 
Harraer, F.R S, Director of the Natural History 
Departments, British Museum , and Su Frank 
Short, Royal Academician, president of the Royal 
Society of Pamter-Etchers, have been elected members 
of the Athenaeum under the provisions of Rule 11 . 
of the Club, which empowers the annual election by 
the committee of a certain number of persons of 
distinguished eminence in science, literature, the 
arts, or for public service 

Shortly before 10 p.m. on February 1, a slight 
earthquake was felt in the south-west of Cornwall, at 
Penzance, Camborne, Truro, etc., and the Scilly 
Isles. Records have also come from Brest and 
Jersey, The disturbed area probably contained 
'about 17,000 square miles, and its centre apparently 
lay to the west of the Channel Islands. In the much 
stronger earthquakes of January 28, 1878, and May 
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30, 1889, the centre lay to the east of Jersey It has 
been suggested that the shock was due to the sub¬ 
sidence of disused mine-works, but the greatest 
known area disturbed by such earth-shakes is less 
than 150 square miles, and, owing to the small depth 
of the origin in such cases, the intensity is always 
great near the centre of the area and declines rapidly 
outwards 

Ai the annual meeting of the Hoy a I Microscopical 
Society held on January 21, the following w T ere 
elected as officers and members of the Council for the 
ensuing year President , Mr. A. Chaston Chapman ; 
Vice-Presidents, Prof F J, Cheshire, Mr M T Denne, 
Sir Kobert A Hadfield, Bart , Dr R J Ludford , 
Treasurer , Mr C F Hill, Honoratv Secretaries, Mr 
J E Barnard, Dr J A, Murray , Members of Council* 
Mr S C Akehurst, Mr E VV Bo well, Rev Cation 
G R Bullock-Webster, Di H. G Cannon, Dr C 
Da Kano, Mr E H Ellis, Prof R Ruggles 
Gates, Mr T H Hiscott, Mr J W Ogilvv, Mr 
D J Scourheld, Dr C Tierney, Mr II Wnghton , 
Librarian , Mr K, Paulson, , Editor, Dr J W H 
Eyre , Curator of Instruments, Mr \V. E Watson 
Baker, Curator of Slides , Mr E. J Sheppaid 

At the last meeting of the Illuminating Engineering 
Society on Jan 27, a paper was read by Mr J W T 
Walsh, of the National Physical Laboratory, Tedding- 
ton, dealing with some little-understood aspects of 
the effect of shadows in lighting problems It is well 
known that the shadows cast by indirect lighting 
systems—for example, w r hen light is received by re¬ 
flection from a white ceiling—are so soft as to be 
inappreciable to the eye In fact such systems have 
sometimes been described as ” shadow less " Mr 
Walsh was able to show that what the eye cannot 
perceive the photometer can detect, and that in fact 
the obstruction of light by a person’s body or adjacent 
machinery, etc , may in such cases cause a very 
marked diminution in the available illumination 
SimUar conditions apply when one is dealing with 
daylight from a white sky, yielding ill-defined shadows 
Methods of calculating the ensuing loss of light were 
suggested An interesting example of such effects 
was afforded by a room with wdiite walls and ceiling 
which, when empty, appeared to be brilliantly illumin¬ 
ated , but when the room was occupied by bulky, 
dark-coloured machinery the illumination was found 
to be inadequate At the conclusion of the meeting 
it was mentioned that a special course of lectures, 
each given by an expert on some special aspect of 
illumination, is being arranged to take place at the 
Polytechnic, Regent Street, starting m April next. 

With its January issue The Marine Observer has 
entered upon its second year. The former Director 
, of the Meteorological Office, Sir Napier Shaw, con¬ 
tributes an interesting communication, “ A Meteoro¬ 
logist at Sea,” a reflection on meteorology when travers¬ 
ing the Atlantic for the recent Biitish Association 
meeting in Canada The reflection roughly compares 
official meteorology as undertaken by Admiral Fitz¬ 
Roy m 1855- 1865 with official meteorology as con- 
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trolled by Sir Napier from 1900 until 1924. At the 
commencement of Sir Napier's official career at the 
Meteorological Office, a quarter of a century ago, 
weather observations were obtainable only at the 
central weather offices of different countries, and the 
area embraced was very much limited Now the daily 
map obtained embraces practically the whole of the 
Northern Hemisphere, Jt is only a little more than 
00 years ago that charting the weather on daily maps 
was introduced into Great Britain by Admiral Fitz¬ 
Roy Much information is given in the periodical 
bearing on ships’ wireless weather news, by means of 
which every opportunity is afforded seamen of con¬ 
structing their own weather charts when at sea. 

In tile January issue of Science Progress Mr E W. 
Shurlock, Principal of Derby Technical College, gives 
an account of the Rev A Bennet, F R.S , t urate of 
Wirksworth, near Matlock, and inventor of the gold 
leaf electrometer Unfortunately, the ” Dictionary 
of National Biography ” gives no account of Bennet 
and ascribes the invention of the instrument to George 
John Singer. The ” Encyclopaedia Britanmca ” and 
Wiedemann’s “ Elektneitdt ” both give the credit 
to Bennet, and cite his paper in the Tiansactions of 
the Royal Society for 1787, in which the instrument 
is described. It is dated ” Wirksworth, Sept, 14, 
1786,” and as Smgei was born m this year there can 
be no question of priority Mr. Shurlock quotes the 
description of the instrument, the method adopted 
for getting an electric charge from the air by means 
of a flame and the method of doubling the charge 
obtained Bonnet’s Royal Society papers form the 
basis of his book, ” New Experiments on Electricity,” 
published at Derby m 1789 He appears to have 
been a master at the Free Grammar School at Wirks- 
worth, and there is a quaint portrait of him in the 
vestry of the parish church. He became rector of 
Fenny Bentley near Ashbourne in 1796 and died there 
in 1790. 

The ” Arcadia ” projector, shown in operation at 
the King's Cross Cinema on February 4, has several 
novel and distinct features Hitherto the projection 
of ” living pictures ” has been based on the use of an 
automatic shutter alternately opening and dosing, 
and presenting a rapid succession of ” still ” effects. 
The shutter causes a rapid alternation of light and 
darkness and is liable to cause more or less flicker. 
The new projector makes use of a complex arrange¬ 
ment of rotating mirrors, whereby successive pictures 
are imposed, but throughout the process there is 
substantially the same amount of light on the screen, 
and it is claimed that this removes one potential 
cause of eye-strain. In addition the method gives rise 
to a certain degree of stereoscopic effect The 
mechanism of the projector and the method of feeding 
the film also present novel features, conducive to 
greater steadiness and more silent running, and th6 
amount of wear and tear of the film is stated to be 
very much reduced. A similar projector was demon¬ 
strated at the Imperial College, South Kensington, 
on February 10, 1921, and described in our issue of 
February 24, 1921, p. 84I. 
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The recently amalgamated firms of T. Cooke and 
Sons, Ltd., and Trough ton and Simms, I td, 3 
Broadway, Westminster, S.W 1, which went into 
voluntary liquidation several months ago, inform us 
that this state of affairs has now been satisfactorily 
terminated They wish it to be known that their 
facilities for designing and manufacturing high-grade 
scientific instruments and apparatus m large quanti¬ 
ties have been retained intact, so that they are able 
to ileal with orders as hitherto 

Messrs Adam Hilger, Ltd , have recently issued 
a handsome catalogue of their various manufactures 
It includes thirteen sections and is provided with a 
thumb index for ready reference as well as a general 
index at the end. 1 he instruments described and 
illustrated in the sections come under the following 
headings :—Echelon diffraction gratings and Lummer- 
Gehrcke parallel plates (including echelon gratings 
having as many as 56 plates) , spectrometers and 
goniometers , wave-length spectrometers, monochrom¬ 
ators and specialised spectroscopes , spectrographs , 
accessories for spectrometers and spectrographs (in¬ 
cluding, among other things, heliostats, vacuum tubes, 
thermopiles and high purity electrodes of copper, iron, 
carbon and nickel) , spectrophotometeis, colorimeters, 
and apparatus for sensitometry (including the new 
Judd Lewis sector photometer) , diffraction gratings ; 
micrometers, etc , polanmeters and rcfractometers * 
Michelson, Fabry and Perot, and Hilger interfero¬ 
meters, spectroscopic apparatus for high resolving 
power , optical work . and the Low-HUger audiometer. 
Ihe instruments are well described and appear to be 
constructed with the care and with the view of con¬ 
venience in use for which this firm is well known It is 
unfortunate that they cannot be produced at a lower 
price, however, as many to whom they would be of 
great value will find some of the charges prohibitive. 

Messrs. Gallcnkamp and Co., Ltd , of iq Sun Street, 
Tinsbury Square, London, are to be congratulated on 
the new issue of their catalogue of apparatus for the 
examination of soil Until now, the recent striking 
advances in the technique of agricultural science,especi¬ 


ally in physics and physical chemistry, have not induced 
the scientific apparatus firms and instrument makers to 
introduce the new apparatus to general notice This 
has been a real disadvantage to the research worker 
m soils It has usually been possible to persuade a 
firm to make a copy of some particular apparatus, 
the construction of which was beyond the ordinary 
laboratory facilities, but this is a very expensive way, 
as all the special costs are chargeable to the one 
apparatus. On the other hand, when an apparatus 
is listed in a catalogue, not only does it bear a smaller 
share of the overhead charges, but the publicity usually 
results in increased sales, which act in the same direc¬ 
tion Messrs GaHcnkamp's catalogue is divided into 
five sections soil sampling tools, physical properties of 
soil, soil solution, chemical analysis of soil, and soil 
meteorology Each of these sections contains items 
that well show the recent advances in the technique 
of agricultural science The newer forms of soil 
sampling tools are to be commended, and in the 
sections on physical properties of soil and soil solution, 
prominence is given to apparatus rknised at the 
Kothamsted Experimental Station The section on 
soil meteorology has been carefully thought out and 
should be of considerable use m the development of 
work that, coining on the border line between meteoro¬ 
logy and soil physics, has been rather neglected 

Messrs. Longmans and Co have in preparation a 
new and cheaper edition of Thorburn’s “ British 
Birds " The work wall be in four volumes, illustrated 
by 192 coloured plates reproduced from new drawings 
by the author It is hoped to issue the first volume 
in March, the second m the autumn, and the remaining 
two volumes m 1926 

Some 1900 books on geologv, palaeontology, and 
mineralogy from the libraries of the late S11 Jethro 
J. H. Teall, and Messrs T W Header and E A. 
Walford, are offered for sale m Catalogue Xo 123 by 
Messrs Dulau and Co , Ltd , 34 Margaret Street, W i, 
together with a number of other woiks on fossil 
plants, anthropology, arch'ecology, and zoology Copies 
of the catalogue can be obtained on application 


Our Astronomical Column. 


Photography of the Astronomischk Gesell- 
schaft Zones —Prof Schlesinger gave an interesting 
account at the meeting of the Royal Astronomical 
aociety on Jan. loof the reobservation by photography, 
at Allegheny Observatory, of some of these zones 
The novelty of the method lies in the size of the plates 
used, some of which are in the side, others 12*°. 
i ne Ions is a triple one, and the only form of distortion 
I s & tendency for bright stars to appear 
slightly displaced away from the centre as compared 
with faint ones ; the amount near the edge is 0*06* 
per magnitude. As each star is present on at least 
two plates, with the shift generally in opposite 
duced* 0nS ' n ° magnitude error is intro- 

Although the scale is only half that of the Astro- 
graphic platea, the excellence of the lens is such that 
the probable error of each star image is only o-i8*. 

Ireidentally, the measures give the means of 
determining magnitude error in the Astr. GeselL. 
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Catalogues For on plotting the differences of R A, 
Allegheny minus A G , for different magnitudes, the 
abscissa being Right Ascension, sine curves are 
obtained due to the solar motion The zero line of 
these curves is found to alter with the magnitude , 
now as magnitude equation on the photographs is 
shown to be eliminated in the mean, the effect must 
be due to the equation 111 the A G. Catalogues 

Prof. Schlesinger is on his way to South Africa to 
inaugurate the photographic work with the instrument 
which is being sent there from Yale Observatory. 
He hopes to return in time for the meeting of the 
Astronomical Union at Cambridge in July. It may, 
be mentioned that the r2j°xi2J 0 plates are a 
quarter of an inch thick and weigh 10 lb It would 
only need some 2 70 of these plates to cover the entire 
celestial sphere, so that the taking of the plates is a 
much less serious matter than that involved in the 
Astrographic Catalogue. The chief labour lies m the 
measurement and reduction, 
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Research Items. 


The Preservative Properties of Hops —For 
many years it ha? been assumed that the preservative 
properties of hops are directly proportional to the 
percentage soft resin content. In view, however, of 
the objections inherent in Brown's method of evaluat¬ 
ing the former, it is welcome to find in a recent 
paper by Mr A Chaston Chapman (Jour Inst. Brew,, 
1925, xxxi 13) the description of an improved bio¬ 
logical method To varying amounts of a 1 per cent, 
aqueous infusion of the hops, in a medium of nutrient 
agar, were added a few drops of a culture of an 
organism isolated from raw sugar, and specially 
sensitive to the inhibitory effects of hop extract. 
After incubation for 18 hours at 37° C on petri dishes, 
the mixtures were arranged in order of bacterial 
development, the end-point being represented by a 
dish containing few or no colonies, followed by one 
containing a large number The end-points were 
sharp and concordant, and withm reasonable limits, 
were independent of the strength of the infusion and 
of the number of successive digestions of the same 
simple The author suggests that the preservative 
material, though highly insoluble, is being produced 
continuously during the extraction Whereas no 
quantitative connexion between the soft resin content 
and the preservative value is apparent, experiments 
on the cold and ordmary storage of hops show that 
both the->e properties dimmish at a slower rate in the 
former case Apparently the two properties are 
associated in some way not yet clear, the quality 
rather than the quantity of preservative material 
being the important factor. Methods of estimating 
resin content by direct extraction are criticised, and 
an improvement giving higher results is suggested for 
soft resins. These are now extracted in a Soxhlet 
apparatus by petroleum ether from the total resin 
solution spread on an Adams milk-analysis paper, 

Deterioration of Structures in the Sea —The 
fourth (interim) report of the Committee of the 
Institution of Civil Engineers on the Deterioration of 
Structures in Sea-water was published in December 
1924, although the report itself is dated September 
1923 and deals, for the most part, with investigations 
carried out in uj22 It includes a paper by Mr. 
E J M'Kaig and Dr. J Newton Friend describing 
a steel landing-stage at Weston-super-Mare which, 
after standing for fourteen years, developed structural 
defects and had to be taken down. One point of 
interest was the unexpectedly large amount of 
corrosion at the point where the piles entered the sea- 
bottom, due, apparently, to the slow drift of sand 
against the piles Other evidence also suggests that 
a very slight amount of mechanical wear greatly 
accelerated the chemical action of the sea-water on 
the steel Investigations relating to the preservation 
of timber from marine boring animals are reported 
on by Prof G Barger and Mr. C. M Yonge. As 
the work of the latter only extended over a period 
of six weeks, it was scarcely to be expected that much 
would be added to our knowledge of the life-history 
of Teredo The results of experiments in poisoning 
the larva* with the arsenic compound “DM." are 
m striking contrast to the American observations 
•recently reviewed m Nature (November 22, 1924, 
p. 745), The species studied at Plymouth by Mr. 
Yonge was identified as Teredo norvegtea ; Prof. 
Barger does not give the name of the species which 
he observed at Lowestoft, but as he refers to 
“ Teredo “ as a “ spectes," it is plain that he does 
not consider the point of much importance. An 
account is given by Mr. J. M'Glashan and the late 
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Dr. N. Annandale, of damage done to brickwork m 
the Calcutta docks by the bonng mollusc Marietta 
fluminahs. It should have been mentioned that 
Dr, Annandale’s report printed here was published 
more than a year ago in the Journal of the Asiatic 
Society of Bengal (vol. xviii. No 10, p 555). 

Extinct Rhinoceroses of China —The Geological 
Survey of China has published an important work by 
Dr. Ringstrdm of Upsala on the Rhinoceros and 
Hippanon Fauna of North China (Provinces of Shansi, 
Shensi, and Honan). The present volume is port iv., 
series C of volume i., 1924, and deals entirely with 
the rhinoceroses In it a new genus of the short¬ 
legged teleocerine rhinoceroses is described under the 
name Chilotherium. A new genus of great interest, 
Sinothenum, of which Ringstrdm had already pub¬ 
lished a preliminary account, is also here more fully 
described The genus is closely allied to Elasmo- 
thcrium, that curious rhinoceros with extraordinary 
complicated teeth and largo hump over the eyes and 
nose, of which the British Museum has recently ac¬ 
quired a fine skull The paper is fully illustrated 
with many text-figures and twelve plates, and its 
value is further enhanced in that the author gives his 
views on the position of certain Asiatic and European 
rhinoceroses. 

An American Extinct Fauna —A bulletin of the 
American Museum of Natural History (vol 50, 
article 2) contains a third part of Dr, W D Matthew's 
studies on the Snake Creek fauna In it will be found 
a short notice of the stratigraphy of these important 
Miocene and Pliocene quarries whence the specimens 
came, together with remarks on the distinctions 
between the faunal zones and correlation of the 
faunas. The list of the vertebrate fauna, numbering 
more than a hundred species of mammals and in¬ 
cluding the celebrated tooth of Hesperopithecus 
haroldcookii, together with a sprinkling of birds, 
reptiles, and amphibia, is an impressive one. The 
bulk of the paper is devoted to an account of the 
various forms and, as is usual with this author, is no 
mere dry description, but is illuminated throughout 
by his discussion and views as to the evolution and 
relationship of the various forms, such as the phylo- 
geny of the Canidsc and questions concerning the 
horses. 

The Meteor Crater of Arizona. —The Indiana 
of Northern Arizona have a legend that a god vi 9 tted 
them from heaven in a great chariot of fire which 
illuminated the sky and finally disappeared into the 
ground. It seems probable that the chariot was 
the gigantic meteorite which has been held responsible 
for the origin of the remarkable crater of Canyon 
Diablo, That the impact theory is correct seems to 
be established by the work of D. M. Barringer (Proc. 
Acad. Nat. Sci. Philadelphia, 1924, p. 275) He 
predicted in 1909 that the main bulk of the meteorite 
would be found under the southern wall of the 
crater. An exploratory boring has now been sunk 
near the southern rim, and at a depth of 1346 ft,, 
highly oxidised meteoric iron was met with After 
passing through 30 ft. of this material the tools 
jammed, and no further progress was possible, 
Barringer considers the mam meteorite approached 
the earth from the north at an angle of roughly 45°, 
leaving a scattered trail of the well-known Canyon 
Diablo meteorites. These have been found to 
contain platinum, and according to the Winsldm 
Mailt of Arizona, a company has now been formed 
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to mine the deeply buried mass, which has been 
estimated to weigh a thousand million tons, by 
running drifts into it from the low country to the 
south of the crater rim The unique history of 
Meteor Crater should therefore be gradually disclosed 
during the next few years more completely than 
could ever have been anticipated before the possi¬ 
bility of platinum suggested mining exploitation, 

Petroleum’ 11s Genesis and Geology —An 
article from the pen of l*rof James Park and bearing 
this title appeared in the September number of the 
New Zealand Journal of Science and Technology 
{1924) , it presents a very fair r6sum<$ of the subject, 
though it was obviously written for the purpose of 
general knowledge rather than to pave the way for 
possible oil explorations within the Dominion From 
the tectonic point of view New Zealand, as is the 
case with Australia, does not offer inducement as a 
country of potential petroleum reserves, though 
evidence of oil is by no means lacking , this does not, 
however, imply accumulation on a commercial scale, 
The author makes the interesting statement tliat “ The 
seepages of oil found at Taranaki, and at Waiotapu 
in the King-country, New Zealand, occur in Tertiary 
rocks ; and there is good reason lor the belief that 
the oil has originated from the destructive distillation 
of the underlying seams of hgnitic coal n This 
theory, even if well founded, tends to make it all the 
more improbable that there is any economic future 
for oilfield development in this country This is the 
only specific reference to petroleum in New Zealand 
In the paragraphs discussing the general geology of 
petroleum, the author refers to the porosity of oil- 
sands and states that " a porosity of loper cent is 
equal to 750 barrels of oil per acre-foot. The recover¬ 
able oil ranges from 50 to 75 per cent of the oil in 
the sands p> This last sentence is open to some doubt, 
especially with present-day methods of oil produc¬ 
tion , m practice a 30 per cent recovery is considered 
good , Uren places the maximum at about 40 per 
cent , and with a 25 per cent porosity and complete 
saturation this could probably he achie\ed Writing 
of oil migration, the author attributes this to '* the 
differences of the specific gravities of oil and water *' 
as being ,f the most powerful cause " ; the researches 
of Munn and others have demonstrated clearly that 
movement and pressure of underground water are 
far more potent causes, as, indeed, may be gas 
pressure and capillary attraction. The article is, on 
the whole, a curious mixture of orthodox statement 
and original comment; it is m many respects to be 
regretted tliat the author does not also give us a 
fuller description of the known occurrences of bitumen 
in his country, notwithstanding that they may have 
little commercial value. 

Some Usfs of Peat — One commonly regards peat 
in domestic use as a form of clean, cheap, though not 
always very efficient fuel, and such it probably is an 
most countries. It may come as a surprise to some 
people, therefore, to learn that in that land of varied 
and abundant fuels, the United States, by far the 
greatest quantity of peat produced is utilised in the 
form of fertilisers or as an ingredient of fertilisers, no 
leas than 57,907 tons being marketed for this purpose 
in 1923, at a gross value of 351,641 dollars* The 
bulk of the United States peat comes from Illinois, 
New Jersey and California contributing the second 
and third largest outputs respectively. The use of 
peat as a stock-food is the next important activity m 
the industry, more than 3000 tons being produced 
lor this purpose in the same year. As a fuel, the 
production (hence consumption) was practically 
negligible; in fact no return was made at all for 1923, 
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and only 1040 tons were thus absorbed in the previous 
year Other uses (according to Mr. K. W. Cottrell 
in Mineral Resources of the United States for 1923, 
part 2) include its employment as peat moss, stable 
litter and packing material, much of which is included 
under the annual return for stock-food A somewhat 
curious fact is that peat moss imported for consump¬ 
tion m the United States lias shown a steady increase 
during five years from 1919, when 464 tons were 
introduced, to 1923, when nearly 600 ions at a value 
of 43,184 dollars were imported, presumably from 
northern Europe, where the Sphagnaceap are important 
constituents ot peat Peat rich in these mosses has 
in other countries been successfully used m the 
manufacture of blankets, rugs, cardboard and cork- 
like materials, and it may be that some such use is 
being found for it in the United States, though the 
present report makes no mention of the purpose for 
which peat moss is being imported 

Resources of Arctic Russia —Under the Scien¬ 
tific-Technical Department of the Supreme Council of - 
National Economy, Transactions of the Northern 
Scientific and Economic Expedition, Petrograd and 
Moscow, 1920-1924 (m Russian)! are published the 
results of several expeditions for the exploration of 
natural resources of Arctic Russia ibe publication 
“appears m separate parts, each one dealing with a 
special problem Most of the work has been directed 
towards the exploration of the mineral wealth of the 
country, and many important discoveries are recorded. 
Thus the report by I. I, Gmsburg (No 7 of the 
Transactions, pp 64) contains an exhaustive survey 
of the mineral resources of the coasts of the Kanda¬ 
laksha Gulf of the White Sea, where gold has been 
found and extensive beds of mica have been studied 
local silver and lead ores are also described, ahd 
sketch maps of mineral resources are given No. 38 
of the Transactions (pp 75, 1924), by Beliankin and 
Kupletsky, and No. 20 (pp. 43, 1924), by Beliankin, 
Vlodavcz, and Shimpf, contain fuither inhumation on 
the mineral resources of the same terrilory collected 
during the expeditions of 1917 and 1922 respectively „ 
these two papers include also considerable data on 
petrography and geology of the country No 16 of 
the Transactions, by A Fersman (86 pp , 1 map, 
1923), includes a senes of abridged reports of different 
authors on the results of expeditions to the Khibtri 
ridge of the Kola peninsula, where a very extensive 
geographical, geological, and geochemical survey was 
organised during the years 1920, 192r, and 1922, 
full reports of the expeditions will be published in two 
volumes when all the materials collected are worked 
out Paper No 19 (pp 102, summary in English), by 
Prof K N Perjugin, presents results of exhaustive 
hydrological and biological exploration of the Barents 
Sea during the years 1921-1923 The author gives 

new evidence to prove that, besides the annual oscilla¬ 
tions of temperature of water, there exist periodic 
variations in the Atlantic currents which appear to be 
subject to a cycle of 8-9 years Other hydrological 
elements, distribution of salinity and of oxygen, 
degree of transparency of water and character of 

S ound, are also discussed. Lists of fauna are given 
icludmg descriptions of several new forms), and the 
conclusion is reached that the fauna of the Barents 
Sea is not arctic, but only sub-arctic, in its composi¬ 
tion. The authors believe that periodical variations 
in the thermical state of the Barents Sea have a strong 
influence on the climate of Northern Europe. 

Weather in Rhodesia— The Proceedings of the 
Rhodesia Scientific Association, vol, xxii, ( contains a 
discussion on 0 The Problem of Seasonal Fore¬ 
casting/ 1 by Mr. C, L. Robertson. The method ot 
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cycles is dealt with, but the longest local record 
available is only continuous for 35 years, which is 
quite insufficient Severe droughts are said to occur 
within a year or two of sunspot minima and heavy 
rains within a year or two of sunspot maxima A 
19-year c>cle, based on pressure variations, is suggested 
as influencing Rhodesian weather, Maps are given 
showing the variations of pressure over the globe for 
the months of February, May, August, and November 
Reference is made to the pressure values m the 
southern hemisphere to show the relation to Rhodesian 
weather Areas of high pressure, important centres 
of action for South African weather, are shown in 
the South Indian, South Atlantic, and South Pacific 
Oceans There is a movement of these centres to 
the north and south, and also to east and west The 
tracks are said to deviate from an average mean track, 
and the 19 years’ periodicity is attributed to this 
movement Much detail is given with reference to 
the various cycles, and the inquirer will find much of 
interest. A connexion is referred to between the 
south-west monsoon rainfall in India and the rainfall 
along the east coast of Africa down to Rhodesia 
Based on the assumptions obtained, seasonal fore¬ 
casts are being made and probably in time some 
success will be gained 

Hydrodynamics \nd Electrical Analogies —In 
the December issue of the Journal dc Physique , Prof 
V Bjerknes shows how the general equations of 
hydrodynamics may be transformed so as to exhibit 
the close analogy between the movements and forces 
in the fluid and the currents and forces m electro¬ 
dynamics Bv means of rotating cylinders, and 
arrangements for producing bodies the volumes of 
which pulsate atiout a mean value, or oscillate about 
mean positions, he has shown that the analogy is 
true experimentally He points out that both his 
theoretical and his experimental work are but general¬ 
isations and improvements of results published by 
his father forty-five years ago Amongst the analo¬ 
gous systems referred to by the author may be 
mentioned the lines of flow about a pulsating sphere 
and the lines of force about a magnetic pole, the lines 
of flow due to an oscillating sphere and the lines of 
force of a short magnet, the lines of flow due to two 
parallel cylinders rotating in opposite directions and 
the lines of force due to two parallel electric currents 
flowing in opposite directions, a cylinder rotating in 
a stream of fluid (the Magnus effect) and a wire 
carrying electric current in a magnetic field. 

Heats of Oxidation —The heats of oxidation of 
certain metals in a pure state have been redetermined 
by J, E Moose and S W Parr (J Amer Chem Soc , 
Dec 1924). A very accurate l>omb method was 
used. The values, in calories per gram of metal; for 
some of the more important metals are aluminium, 
6970, beryllium, 14,879, zinc, 1298, magnesium, 
5996 , cerium, ib6i 

Isol \ 1 ion of Hydkoxylamine —C de W. Hurd 
and H ) Biounstein, in the Journal of the American 
Chemical Society for January, describe a new method 
of isolating free hydroxyl am me from the hydro¬ 
chloride The latter is decomposed with a butyl 
alcohol solution of sodium butylatc , the sodium 
chloride is filtered off and the filtrate cooled to 
- io°, when half the hvdroxylamine crystallises out. 
Methods of utilising the half remaining in solution are 
described. 

Atomic Weights of Silver and Carbon —The 
atomic weights of silver and carbon have recently | 
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been determined by Dr. G. Dean by the reduction 
of pure silver cyanide and cyanate in a current of 
hydrogen (J Cfhem. Soc,, Dec. 1924). Assuming 
O —16, Ag™i07 88, and N* 14-008, then the ratio 
AgCN . Ag gave C= 12*002±o*ooi. Similarly, the 
ratio AgCNO : Ag gave C»I2*oo3io-ooi, By com¬ 
bining these ratios, and assuming only that 0»i6, 
then Ag—107 871, and the radical CN == 26*008, 
which, on subtraction of 14*008, gives C<* 12*000. 

Electrolysis of Some Organic Salts —The 
electrolysis of salts of some alkyloxyacids is described 
by D A Fairweather in the Proceedings of the 
Royal Society of Edinburgh (1924, vol. 45, Part 1 ., 
No 4). The potassium salts of ethyl ethoxvmalonic, 
ethyl diethoxysuccnuc, and ethoxyacetic acids, and 
sodium amyloxyacetate were used. The chief pro¬ 
ducts arc of an aklehydic nature. Hofer and Mocst’s 
explanation of the formation of formaldehyde from 
the electrolysis of sodium glycollate is shown to be 
applicable to the cases studied , in one case (potassium 
ethyl ethoxymalonate) the intermediate compound 
postulated by these investigators was identified in 
the electrolysis products, owing to its being quite 
stable. 

Carbonisation Tesis —The Fuel Research Board 
has issued a Technical Paper No 10 on the car¬ 
bonisation of a South Wales gas coal (Meiros Colliery, 
Llanharan) in Glover-West continuous vertical retorts. 
The report gives the results of carbonisation tests 
resembling in scope and procedure those made on 
several gas coals from other coalfields (See F.R B. 
Report, 1920-21, and Technical Paper No 8 ) In 
particular, the effect of steaming was observed and 
the variation in the results obtained when the per¬ 
centage of steam was increased from nil to 20 per 
cent of the coal treated The results are fully tabu¬ 
lated and summarised in conjunction with those 
obtained from other gas coals, which they follow in 
general lines The tests form a part of the scheme 
of the Board to prosecute a survey of the national 
coal resources, and the compilation and ascertainment 
of such results will undoubtedly have a value which 
will be greater as the data available become more 
complete 

Expansion of Alloys. —The eighty-fifth report 
from the Research Institute for Iron, Steel, and other 
Metals, Sendai, by Kotaro Honda and Yosikadu 
Okubo, deals with the measurement of the coefficients 
of thermal expansion for certain alloys. The ap¬ 
paratus used was the same as that constructed some 
years ago by Honda. It is a modified form of 
Chevenard's dilatometer The entire apparatus can, 
if necessary, be enclosed in a bell jar which can be 
evacuated so that the oxidation of metal specimens 
is avoided. Data are given for certain aluminium 
alloys, particularly those used in aviation The 
results obtained with alloys of iron and nickel are 
interesting On adding nickel to iron, the co¬ 
efficient of expansion decreases slightly up to 18 per 
cent, of nickel and then increases to 25 per cent. 
From 25 per cent it decreases rapidly to 36 per cent! 
and afterwards increases, rapidly at first, and above 
50 per cent, gradually, up to pure nickel These 
results coincide with those of Guillaume, the alloy of 
minimum coefficient of expansion being approximately 
of the same composition as that of invar So far as 
iron-cobalt alloys are concerned, the variations are" 
much smaller. On adding cobalt to iron the co¬ 
efficient of expansion decreases gradually to a 
minimum of 48 per cent., and rises gradually to the 
concentration of pure cobalt, 
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The Water Supply of 

N the report recently issued 1 by the Physical 
Department of Egypt on the discharges and 
levels of the Nile and the rains of the Nile Basin for 
1919, we have a revival of the reports on the rams 
of the Nile Basin which, after appearing for eight 
years, were discontinued on the outbreak of the War. 

This report differs from its predecessors in an 
important respect; the volumes discharged by the 
Nile and its tributaries now take the first place, and 
the rainfall measurements form but a minor portion 
of the volume. This is an indication of the advance 
which has been made in late years by the Physical 
Department m the accurate gauging of the Nile 
supply, a matter of the highest importance both to 
Egypt and to the Sudan. While formerly most of 
the determinations were dependent on the accuracy 
of curves constructed to show the relation between 
a gauge reading and the corresponding volume of 
the discharge, we are now presented with no less 
than 465 measured discharges taken during the 
year 1919 Of these 210 were on the Blue Nile, 74 
on the White Nile, and 138 on the main stream Thn 
gives a precision to the results and an authority to the 
deductions which may be drawn from them that puts 
the hydrographic work on the Nile on a very high level 
The discharges have been measured with Gurley’s 
pattern of current meter, and these instruments are 
rated from time to time at Cairo It has been 
suggested that discliarges measured during the flood 
are too large in consequence of the meter being 
affected by the turbulency of the water, but recent 
experiments by Mr B, H Wade show that this 
effect has been much overestimated 

The characteristics of the Nile regimen are well 
brought out in the table ; the low stage flow of 

1 Ministry of Public Works, Egypt PIvysii al Department, " The Dis¬ 
charges ami Levels of the Nilo and Rains of the Nile Basin in 1919“ 
By p Phillips Physical Department Paper No 11 (Cairo Government 
Publications Office, 1934 ) P T 5 


Egypt and the Sudan. 

only 50 cubic metres per second of the Blue Nile 
in April, and the rapid rise to 8000 cubic metres 
per second at the beginning of September, in a year 
when the Abyssinian rainfall was about 30 per cent, 
below the average, shows how vast a volume of 
water pours down to the Sudan and Egypt at this 
season of the year There is at this time ample 
water for the needs of the Sudan in the neighbourhood 
of the Blue Nile when Egypt is receiving more than 
its land can possibly utilise 

The discharges of the White Nile show a wholly 
different type of supply , it varied from about 600 
cubic metres per second in April and May to 1306 
cubic metres per second m October and November, 
an increase due to water brought in by the Sobat 
river, which m 1919 received an unusually small 
supply from the southern plateau of Abyssinia. 

There are now 48 river gauges on thfe Nile and its 
tributaries south of Wadi Haifa which are read 
regularly, besides 9 on Lakes Victoria, Kioga, and 
Albert in Uganda 

The rainfall throughout the Nile Basin is presented 
in a series of tables, and in most places it was below 
the normal in T919 Consequently the level of the 
lakes on the Lake Plateau of Uganda fell genciaUy , 
on the Bahrci Jebcl the summer rainfall was good, 
but the extent of marsh in this region prevents the 
discharge m the lower reaches from gaming by it 
The rainfall on the Abyssinian plateau was consider¬ 
ably below the normal, so that the volume passing 
Wadi Haifa was below the a\erage throughout the 
year except in July, August, and September, and 
in November the defect reached 23 per cent 

When we remember that the Nile for the last two 
thousand miles of its course flows through arid or 
serm-arzd regions, the importance of accurate hydro- 
graphical information such as this cannot be ovci- 
estimated. II G L 


Occurrence and Use of Bitumen. 


I N a recent report (No. 625) of the Mines Branch 
of the Canadian Department of Mines, Mr 
Sydney C Ells contributes a summary account of 
the nature, mode of occurrence, exploitation, and 
commercial development of the famous “ tar sands ’’ 
of Northern Alberta, Canada. The report forms an 
appendix to the author’s former '' Preliminary Report 
on the Bituminous Sands of Northern Alberta/’ No 
281, published in 1914, but for some years out of 
print The present summary contains the results 
of further field-survey of the deposits, including 
examination and sampling of the sands, a nbum6 
of modern methods of recovery of the bitumen from 
the sand, and some data concerning the laying of 
demonstration pavements and road wavs. 

The principal area of exposure of these sands is 
along the Athabasca River, outcrops occurring for a 
distance of more than 220 miles. The deposits are 
probably of Cretaceous age, though the origin of the 
bitumen is uncertain, a question which, however, 
is to form the subject of a report already in prepara¬ 
tion. The impregnation varies with the texture of 
the sand, as would be expected, medium and 
moderately compact deposits being the richest, finely- 
graded material oeing the poorest m bitumen content. 
Attention is directed to tne existence of impervious 
partings or strata within the deposits, which act as 
horizons of concentration of the bitumen from over- 
lying sands, presumably by downward migration. 
The more fluid seepages, known as M tar springs/’ 
are shown to have originated by lateral migration 
fronfi slightly inclined beds of particularly rich* 
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coarse-grained sand , the author states that such 
springs are not of commercial value as sources of 
bitumen, and further, that it is erroneous to regard 
them as indications of oil-pools, as has been done 
by certain geologists who have studied tins region 
The average bitumen content ranges from 20 per cent 
to 25 per cent m the richest deposits, to 15 per cent, 
in the normal impregnated sands ; the crude bitu¬ 
minous sand has a gravity of 1 75 and a moisture 
factor of x >3 per cent 

The commercial application of this material to 
paving and road construction must be considcied as 
still being in the experimental stage, though results 
based on eight years of observation on a highway 
surfaced m three different wavs, namely, with sheet 
asphalt, bituhthic and bituminous concrete, are 
certainly encouraging, since at the time of writing 
the author states that " the pavement [1 &, road 
.surface] was still in first-class condition, and had 
required no repairs/’ notwithstanding that heavy 
traffic included, apart from motor cars, vehicles 
carrying loads up to ten tons Crude bituminous 
sand is not recommended per sc as paving material 
owinto its unbalanced mineral aggregate, lack of 
uniformity and to freight charges, though it is 
considered that an attempt should be made to 
produce an artificial mixture m which the in¬ 
herent properties and qualities of the sand can be 
Utilised to the greatest advantage ’ The report 
concludes with a valuable summary of processes 
employed for refining bituminous deposits of tius 
character. 
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University and Educational Intelligence. 

IjEEDS —Applications are invited for a lectureship 
in bacteriology, particulars of which may be obtained 
from the legistrar The latest date for the receipt of 
applications is February 23 

London —On Monday, February 23, Prof, W. T, 
Gordon will begin a course of twelve Swiney lectures 
on "The Geological History of Plants/’ at King’s 
College, at 5 30 o’clock. The succeeding lectures will 
be given on February 25, March 2, 4, 9, 11, 16, 18, 23, 
25, 30, and April 1 Admission will be free. 

A free public lecture (m English) on " The Relation 
of Paralysis Agitans to the Parkinsonian Syndrome 
of Epidemic Encephalitis '* will be given in the Lecture 
Hall of the Royal Society of Medicine, t Wimpole 
Street, W i, by Pi of R. Cruchet, of the University of 
Bordeaux, at 5 o’clock on Wednesday, February 25 

A course of four public lectures on " Puerperal 
Sepsis ” will be given by Prof B P, Watson, at St. 
Thomas's Hospital Medical School on March 2, 3, 4, 
and 5, at 5 o’clock 


Prof Win and of Kbmgsberg lias been offered the 
chair of pharmacology at the University of Frankfurt 

Dr Fruz Hildf,brandt, lecturer at the University 
of Heidelberg, has been ottered the chair of pharma¬ 
cology at the Medical Academy in Dusseldorf 

Dr. Percy Bkigl, first assistant at the Institute 
of physiological chemistry m the University of 
Tiibingen, has been nominated professor and director 
of the Institute of Agricultural Chemistry at the 
vAgncultural Hochschule at Hohenhcim 

Dr Friedrich Paschen, who was recently ap¬ 
pointed president of the Physikahsch-Techmscne 
Reichsanstalt, has been elected to an honorary pro¬ 
fessorship in the philosophical faculty of the Uni¬ 
versity of Berlin. 

Notice is given that the examinations for the 
award of the Tate Scholarships in engineering, 
science, and domestic science at Battersea Poly¬ 
technic for the session 1925-1926 will be held on 
June 9 and succeeding days The annual value of 
the scholarships is from 26/ to 30/ each, with free 
tuition, and the tenure is three years The last date 
of entry is April 18 

A lecturer m botany at University College, 
ColomlK), will shortly be appointed, Candidates for 
the post must hold a first-class honours British degree, 
with botany as the principal subject, or have equiva¬ 
lent qualifications, and should have had experience of 
lecturing or teaching. Particulars of the appointment 
and copies of the necessary forms of application are 
obtainable from the Private Secretary (Appointments), 
Colonial Office, Downing Street, S'W.i. The com¬ 
pleted forms must be returned by at latest March i. 

A judicial decision of interest to all who are con¬ 
cerned with educational finance was announced m 
the November number of School life, the official 
journal of the Washington Bureau of Education. 
The Supreme Court of Oklahoma upheld the validity 
of a State appropriation to aid m paying teachers’ 
salaries in districts that had levied the maximum 
school tax and still could not maintain their schools. 
The court held that the burden of education rests on 
the State, and that the local rates are in the nature 
of aid to the State, which is bound to take such 
measures as are necessary for financing the school 
system, so as to afford equality of opportunity through* 
out the State. 

NO. 2885, VOL. 1 15] 


Early Science at Oxford. 

February 15, 1683-4. Mr. Aston sent an account 
of ye ascent of water in a bolt-head, a great while 
before freezing; and that a peice of Ice, of 3J inches- 
thick, 4 broad, and a foot long, bore, in ye middle, ye 
weight of 350 lb, but with 400 lb, after some time, it 
broke , and (which is most surprising) that ye ice on 
ye Thames of late was not above 11 inches thick The 
same letter told us, that Ice was asserted to be to* 
water in weight, as 7 to 8 ; which differs not much 
from Mr Desmasters late experiment 

Then my Lord Bishop of Ferns his Discourse* 
concerning Acousticks, and ye severall ways of 
improving the sense of hearing, w T as read. 

Mr Ballard acquainted ye company with his success- 
m some late Experiments performed by order of ye 
company A part of ye Rosemary stone (lately 
shewn us by Dr Plot) after calcination m a charcoale 
fire, apply’d to a magnet as w r ell as that which had been 
calcined in a seacoalc fire He chose to calcine it in a 
charcoale fire, haveingsome suspicion it might receive 
some particles of iron, from ye seacoale , for he ha® 
formerly observed seacoal to be a kind of imperfect, or 
unripe iron-ore, because by an excessive heat of a 
forge it will flow, like molten metals, and then run 
to ye bottom of yc fire, ivhere, haveing now lost 
all its combustible parts, it presently grows dead* 
and looking black, is cast out, a perfectly burnt 
cinder 

1686-7.—A letter from Dr Garden of Aberdeen* 
Dec 8, to Dr Plot, gives an account of ye generation 
of ye small caterpillar, which infests blossoms of 
peares and apples, and destroys ye fruit vi 7 that 
they are not bred of mists and clews as Godaitiu® 
thinks, but of eggs , from whence he draws several 
other inferences 

February 16, 1685-6.—Mr Ash, secretary of the 
Philosophical Society of Dublin, described the case of 
a woman in ye North of Ireland, who fasted for ye 
space of eighteen w eekes, and did not speak in almost 
all that time —This gave Dr. Plot occasion to 
mention a silent woman now living at Wan boro w m 
Wilts, who has not spoke in near twenty yeares, of 
whom he promises to procure a more full relation 

February 17, 1684-5.*—A Nyctalops, or case of night- 
blindness, was described by Dr. Briggs Being a 
schoolmaster, and able to answer such queries as shall 
be proposed to him, the Society agreed to send a list,, 
of queries, among which were Whether this Person f 
can see by Candle-light, in a darke room, any time of 
the Day * Whether, at any time, by candle-light 
darted through a Ball of w r ater ? Whether by ye light 
of Giow-wormes, rotten wood, Hernngs heads Ac. ? 
Whether at any time, and by any light, with ye 
Bishop of Ferns his Spectacles ? Whether his Eyes are 
equally affected ? 

A description of the Cicindela volans, by Mr* 
Waller, F R S xvas read, and Dr. Plot affirm’d, that 
this Insect has been observed in Staffordshire. 

Mr. Walker brought in an account of the prices of 
ye best wheat and mault at Oxford on the market-daye® 
next before Lady-day and Michaelmas for twenty 
yeares last past: by which it appeares, that the price 
of wheat for twenty yeares last past at a mean rate 
(t.e, one year with, another) has been 55. 4$^, ye 
bushell: mault, during the same time, in ye same 
market, at a mean rate, has sold at 2s. ye 

bushell. * 

Mr. Cole promised patterns of Dyes of seven distinct 
colours from his Shelf-fish, viz,: white, a fine yellowish 
green, a fair deep sea-green, a deep Watchet blew, 
a sullen purple, a deep dark sanguine, and ye bright 
Tyrian purple. 
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Societies and Academies. 

London 

Royal Society, February 5 — H M Carleton 
Growth, phagocytosis and other phenomena in tissue 
•cultures of fetal and adult Jung Invasion of the 
medium in a growing culture is the result of —(1) 
Sheet-like epithelial outgrowth from the alveolar 
epithelium of cut alveoli (2) Radiating growth of 
fibroblasts from the connective tissue of the lung 
(5) Membrane-formation,” in which the cells of the 
cicatricial epithelium detach themselves from the 
implant Within the implant there occurs a swelling 
up, and a detachment of, the alveolar epithelial cells 
Mitoses are frequent in these—even 111 cultures of 
adult lung. Stenle coal or carmine particles arc 
actively phagocytosed by both foetal and adult lung 
in vitro The alveolar epithelial cells are actively 
phagocytic, the dedifferentiated cells of the cicatricial 
epithelium less so—F W Fox and J A. Gardner 
The origin and destiny of cholesterol in the animal 
organism. Part XIV —The cholesterol metabolism 
in normal breast-fed infants During the first week 
of life there is a daily average negative balance of 
0-14 gram This is to a large extent accounted for 
by the fact that the meconium is being got rul of. 
During the second and third week of life the average 
intake and output in the cases examined practically 
balance At this stage the composition of the milk 
is in a transitional state from colostrum to true milk 
In the last group of infants, from the seventh week 
to tenth month, there is an excess of intake over 
output, and the average positive balance is o-o6q 
gram per day There must be some organ in the 
body capable of synthestsmg cholesterol, but the 
sterol present in the diet of infants is a source of 
supply which cannot be disregarded.—H H Thomas * 
The Caytomales, a new group of angiospermous 
plants from the Jurassic rocks of Yorkshire The 

fossils are the cemains of megasporophylls with 
carpels, fruits, and seeds of two distinct types, and 
male inflorescences bearing stamens They were 
found in the Gristhorpe Plant lied in the Middle 
Estuarine Series, exposed on the Yorkshne coast in 
Cayton and Gristhorpe Bays The species Gristhorpia 
Nathorsii gen. et sp. nov had pinnate megasporo¬ 
phylls 4-5 cm long, with an axis about j mm wide , 
the sub-opposite pinnae terminate in small more or 
less spherical carpels 2-5 mm in diameter. The 
carpels have a stigma at the base near the pedicel 
Wmgq4 pollen-grams were found on some of the 
stigmas, The seeds had a well-developed megasporc 
membrane with an apical projection, above which 
was a micropyle lined with cutinised cells. Caytoma 
Sewardi possessed megasporophylls agreeing generally 
with those of Gristhorpia, but the stigma was a 
small basal flange. The carpels and fruits contained 
two rows of ovules or seeas, with hard woody or 
stony testas. The remains of the male inflorescences 
are of a type previously known as Antholxthus sp. 
and now named Anthohthus Arbert. They were 
probably borne on the same plants as Grtsihorpta 
Nathorsti . The anthers were four-lobed sessile 
structures, of a form very like that found in many 
modern Angiosperms, and had a longitudinal de¬ 
hiscence. There are no traces of perianth members 
br bracts. There is a constant association of mega¬ 
sporophylls and’ fruits with leaves of Sagenopteris 
FhiUfpsi ^Brongn.). The comparative examination 
pf the cuticular structure of the axes of Gristhorpia 
and Caytonia and of the petioles of Sagenopteris 
fronds, makes it probable that Sagenopteris must be 
Regarded as the leaf of the Caytoniales.—Winifred 
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Brcnchley and H. G. Thornton * The relation between 
the development, structure and functioning of the 
nodules on Vxcia Faba as influenced by the presence 
or absence of boron in the nutrient medium In 
the absence of boron the vascular supply of the 
nodule is defective. The strands are often entirely 
absent, or weakly developed In plants grown 
without boron the number of nodules that attain 
macroscopic sue is much reduced In the nodules 
without vascular strands, the bacteria do not swell 
out to form the so-called ” bacteroids ” When 
weakly developed strands enter the nodule, the 
amount of tissue containing bacteroids is closely 
correlated with the extent of the strands In the 
plants bearing these abnormal nodules very little 
nitrogen is fixed, the quantity fixed per nodule 
being, in one experiment, less than one-tenth of that 
fixed in normal plants In the absence or weak 
development of vascular strands m the nodule, the 
bacteria tend to become parasitic. This change in 
relations between micro-organism and host is con¬ 
nected with loss or reduced supply of carbohydrate 
energy material normally brought into the nodule 
by the vascular strands —A S Rau, p W R 
Brambell and J B Gatenby Observations on the 
Golgi bodies in the living cell The so-called ,r neben- 
kern ” of molluscan germ-cells is the Golgi apparatus, 
and it can be shown tntra vttam by Janus green and 
neutral red It is visible in fresh cells tntra 1ntarn, 
and can be photographed It stains heavily in the 
Lewis Janus green-iodine \apom method. The 
Golgi rods or batonettes are rigid bodies, which 
retain their shape when released from the cell 
Neither the Lewis Janus grccn-iodme vapour method 
nor Janus green alone are specific for the mito¬ 
chondria—V. Nath * Cell inclusions m the oogenesis 
of scorpions In forms the oocytes of which contain 
vitelline yolk there is copious discharge of nucleolar 
material pieceding yolk formation In other forms 
the nucleolus remains quite inactive The Golgi 
elements in Palamnaeus swell up enormously after 
fragmentation and give nse to yolk (Golgi yolk), 
which contains free fat like the Golgi yolk of Lithobius 
(Nath) and Helix aspersa (Brambell) The Golgi 
elements of Euscorpius and Buthus also swell up 
and form Golgi yolk which, however, ictams the same 
chemical constitution as the Golgi elements In the 
centrifuged oocytes of Euscorpius the vitelline yolk 
is thrown down and the Golgi yolk tends to go 
towards the opposite pole The central area is 
occupied by the granular mitochondria, the un¬ 
changed Golgi elements and the nucleus. The 
mitochondria in all the forms studied are granular 
and do not take any part m vitellogenesis Although 
there is a remarkable disparity, paralleled only in 
Paludxna vxmpara , m size of the granular nuta- 
chondria of oocytes, on one hand, and the very 
prominent, hollow, vesicular mitochondria of spermato¬ 
cytes on the other, the vesicular type is only a phase 
in spermatogenesis.—L J Harris . The combination 
of proteins, amino-acids, etc , with acids and alkalis 
ana their combining weights, as determined by 
physico-chemical measurements. 

Physical Society, January 23.—W. Clack : An in¬ 
vestigation into corrections involved in the measure¬ 
ment of small differences in refractive index of 
dispersive media by means of the Rayleigh interfero¬ 
meter, with special reference to the application of the 
results to measurements m diffusion —B. J Taylor and 
W. Clarkson ■ A study of the production of " flashing” 
in air electric discharge tubes The volt-ampere 
characteristics for the air discharge tubes is of the 
general form, *»ift(F“M). As in the case of the 
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4 * osglim ’' lamp, there is a critical resistance R* 
below which no " flashing” is possible, given by 
V m /{k(V 9 - C R. Darling: A kine- 

matograpiuc study of the formation of Plateau's 
spherule* Orthotolmdine is allowed to flow slowly 
into the bulb of an inverted thistle funnel supported 
mouth downwards in water ; when a sufficient body 
of the liquid has collected, a large drop is formed 
which gradually changes shape until it breaks away, 
leaving behind a small secondary droplet known as 
" Plateau's spherule M Kinematographic study of 
the breaking process shows that the mam drop remains 
approximately spherical, the liquid to which it is 
attached extending downwards m a sharply pointed 
cone attached to the main drop at its point After 
breaking away, the main drop falls, oscillating con¬ 
siderably in shape The rest of the liquid snaps back 
to form a more or less spherical surface, but the point 
of the cone is left behind to form the droplet referred 
to ; this is given a slight upward impulse before it 
also falls to the bottom of the water. 

Paris 

Academy of Sciences, December 29 —Ch Lallemand * 
Concerning the tetrahedral system Lowthian Green 
in 1875 suggested that a hollow sphere, submitted to 
an external pressure, should take a form derived from 
the tetrahedron In a recent note Lecomu shows 
that this view is not supported by a mathematical 
investigation. Experiments by the author, in 1887, 
on rubber balloons, and by Ghesqui^re and de Joly, 
in 1895, on glass globes softened by heat, are in 
accord with the tetrahedral theory.—Marcel Bnllouin : 
The equations of state of the plastic phase of a solid 
naturally isotropic.—Gabriel Bertrand and M. Mok- 
ragnatz The general presence of nickel and cobalt 
in arable earth. In an earlier communication, the 
presence of traces of nickel and cobalt in two samples 
of soil was proved The analytical method has now 
been improved, and results of analyses of thirty-three 
soils from different localities (France, Germany, 
Denmark, Italy, Roumama) are given. The amounts 
found, expressed m parts per million of earth, vary 
between 38*6 and 4*7 for nickel and 11-7 and 0-3 
for cobalt. There is always less cobalt than nickel. 
Dust from interplanetary space is suggested as a 
possible source of these two metals in arable earth — 
Andr6 Blondel Certain coefficients of self-induction 
of alternators.—V. Grignard and J Savard The 
enolic form of pulegone.— C Sauvageau * Some 
examples of hSUroblastie in the development of some 
Algae (Castagnea) —R H Germay —The integra¬ 
tion by successive approximations of systems of 
partial differential equations of the first order.— 
Fntz Carlson Integral functions —S Stoilow : An 
ensemble where a continued function has a constant 
value.—Antoine Lomnicki * Some generalisations of 
the arithmetical tnangle of Pascal.—L. Escande and 
M Ricaud Some methods of measuring velocities in 
hydraulics The chronophotographic method of 
measuring velocities, utihsmgfinc powder msuspension, 
fails when the fluid is in a turbulent state. The 
substitution of small spheres of density equal to that 
of the water for the powder gives good results for 
the mean local velocity The conditions under which 
the Pitot tube gives trustworthy measurements are 
discussed, and a modified method suitable for low 
velocities described- Rateau : Remarks on the pre¬ 

ceding communication —A. de Gramont de Guiche ; 
An acoustic indicator of relative velocity for an 
aeroplane —R Biquard and A. Chenu * A method for 
the regeneration of the gas of a balloon, avoiding 
deflation.— J. Guillaume : Observations of the sun, 
made at the Observatory of Lyons during the third 
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quarter of 1924. Observations of the number of 
spots, their distribution in latitude, and the distribu¬ 
tion of the faculae in latitude were made on 87 days 
during the quarter.—A. P, Rotlet: An electrolytic 
frequency meter of simple construction. The 
apparatus is based on the phenomena of successive 
oxidation and reduction shown by a silver electrode, 
when the electrolysis takes place in an alkaline 
solution with a low frequency alternating current.— 
Albert Nodon : Researches on X-rays 01 long wave¬ 
length.—J. H. Shaxby : The production of Laue 
diagrams by means of monochromatic X-rays, and 
the structure of mother-of-pearl. The mineral part 
of mother-of-pearl consists of crystals of aragonite, the 
quasi-hexagonal axis of which is normal to the leaflets. 
— F. Croze . The structure of the line spectrum of 
nitrogen.-Lespieau: The preparation of true acety¬ 

lene compounds, starting with the mixed magnesium 
derivatives of acetylene.—H Colin and Mile. A. 
Chaudun : The hydrolysis constant of sugar. The 
authors qualitatively confirm the results of Moran 
and Lewis, and find that the velocity of hydrolysis 
increases more rapidly than the concentration of the 
sugar, although quantitatively there is not exact 
agreement This increase in the velocity of hydrolysis 
with sugar concentration is 9 hown to depend on the 

nature of the acid employed as the catalyst- 

Royer : The orientation of the crystals of ammonium 
iodide by muscovite.—G Mouret * The structure of 
the granitic region of Millevache —Maurice Collignon : 
The audition of explosion waves at great distances. 
Deductions from the explosion experiments at 
Courtine in May 1924 — -M.. Coyecque and Ph. 
Wehrl* : The formations of Hatteras.—Paul Guerin : 
The development of the anther and pollen in gentians. 
— L L6ger * The nutritive value of the snail (Helix 
pomatia) In Helix pomatta , in the condition of 
winter sleep, upwards of 80 per cent, of the fat, and 
all the glycogen and reducing sugars, are localised in 
the part usually rejected for food The snail should 
be eaten tn toto .—Alexandre LipschUtz 4 An inter- 
sexual malformation in the guinea-pig—LCon Blum, 
Maurice Delaville, and van Caulaert Contribution to 
the study of the pathogeny of rickets The essential 
trouble m rickets is not due to an alteration of the 
mineral contents of the blood, but in modifications 
of their physico-chemical state, the latter resulting 
from an alteration of the acid-basc equilibrium.— 
Marcel Duval : The ionic reaction of the blood of 

some invertebrates.-Cluzet, Rochaix and Kof- 

man • Vanations in the agglutinating power of sera 
under the influence of the continuous electrical 
current.—Maurice Nicloux : New demonstrations of 
the normal presence of carbon monoxide in the blood. 
The presence of traces of carbon monoxide m normal 
blood has been disputed : from the results of experi¬ 
ments described by the author, the presence of this gas 
in normal blood is proved.—A. Malaquin: The 
genital glands and primordial sexual cells in the 
annelid Salmactna Dysteri. —Mile. Goldsmith : Light 
and the symbiotic relations in Convotula roscoffensis. — 
Constantin Gorini: The mammary coccus.—A, 
Borrel and Mile. Muller: Vaccinal virus in the 
cornea of the rabbit. 

January 5.—L. Lecornu: The tetrahedral deforma¬ 
tion Remarks on the experiments of M. Lallemand, ■ 
— W. Kilian and G. Sayn: The external edge of the 
subalpine chains to the east of Valence (Drdme) and the 
breccia of Fialoux.—Paul Vuillemin: The Nfrnatis, a , 
new division of the animal kingdom.—Jean Effront: 
The absorbing power of agar-agar. Extraction with 
acid reduces the mineral content of agar-agar, and! 
this demineralised agar does not absorb acid. Pulps ' 
from plants, such as beetroot and potato, behave in a 
similar manner.—*— Angelesco : Certain systenp qlf 
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biorthogonal functions.—A. Bloch * On a circle where 
a holomorph function takes at least twice the values 
o and 1.—S. Saks : A class of interval functions.—J. 
Haag; The experimental d etermination of the 
parameter of precision.—A. Talon : The piezometric 
equivalence pi the yield of transmission.—W. W. 
Heinrich : New classes of secular solutions of the 
problem of n bodies —L. d’Azambuja. Observations 
of mobile masses of absorbing vapour at great heights 
above the solar surface. Comparison with high 

P rotuberances of rapid evolution.—Albert Pdrard : 

he refractive mdex of air, in the visible spectrum, 
between o° and ioo° C The apparatus used was that 
of Benoit, slightly modified. The final result is given 
by the equation 

(N - i)io* 
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where X is the wave-length in microns, 6 the tem¬ 
perature in centigrade degrees —Y. Rocard . The 
diffusion of light in fluids —Mile M Hanot: The 
width of the lines of the Balmer series in the oscillating 
discharge. For a given initial temperature and 
pressure, the maximum intensity of the current which 
traverses a slightly damped oscillating spark deter¬ 
mines the width of the lines studied-— Bayen: The 

spark spectra of tungsten and mercury in the extreme 
ultra-violet—R. Jouaust and P. Waguet: The use 
of the photo-electric cell for certain measurements in 
industrial photometry. In photometric measure¬ 
ments it is not, in general, possible to replace eye 
observations by a photo-electnc cell, but in certain 
cases it 19 possible. One possible application of the 
cell is the preparation of standard electric lamps, and 
a description of the method used and precautions 
necessary is given —T. Valentin and G Chaudron * 
The solidification of the ternary alloys of aluminium, 
magnesium, and cadmium.—fidouard Urbain * The 
absorption of vapours by carbon. Defining the 
M compacity ” of carbon as the ratio of the true 
volume to the apparent volume, absorption curves are 
given showing the amount of vapours of chlorine, 
chloropicrin, and benzene absorbed as a function of 
the compacity In the case of benzene there is a 
maximum absorption for compacity 0-3 —Pierre 
Auger: The secondary / 9 -rays produced m a gas by 
X-rays.—L, Hackspiil and R, Grandadam, The 
displacement of the alkali metals by iron. At a 
moderately high temperature, m a vacuum, iron sets 
free the metals of the alkalies from their hydroxides ; 
m some cases it is possible to collect the alkah metal, 
in others the presence of the metal can only be proved 
by the evolution of hydrogen m contact with steam — 
Al. Ordkhoft and Max Roger : The semipinacolic 
deamination of some amino-alcohols. Amino-alco¬ 
hols of the type R. R'. C(OH). CH t (NH*), treated 
with nitrous acid, give the ketones R . CO . CH,. R'.— 
Max and Michel Polonovski: Oxyeserine and its 
derivatives.—Marcel Sommelet; Researches in the 
diphenylmethene .series Trimethylbenzhydryl - am¬ 
monium bromide.—!♦ Grosjdan and M. Dosios * 
The horizon of the Posidonomyes schists containing 
hydrocarbons of the Toardan of the Franche-Comt? 
Jura. Analyses of four schists are given, showing 
yields of oil. Separate analyses of the oils are 
appended.—£. G, Mariolopouloft: The rains some¬ 
times observed with anticyclones.—Rend Fabre ; 
The nature and variations of the aldehyde contained 
m the blood. There exists in the blood a volatile 
substance possessing the characters of 
npptejdehyde.—G. Mouriquand; A. teulier and P. 
(twfHT: Fluctuations of the iron in blood in the course 
ttf eacpfertmentej scurvy. 
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SATVHDAY, Fehkuart 14 

Bom IvatrnmoM, at 8 .—W Rotheusfein The ArtUlu Relation to 
nnd Religion* Life (I ) 

Royal College or Suhoeohs or England, at 4 .— Sir D'Arcy Power: 
Hunterian Oration 

IworiTUTii N OF Stkuctural Engineers (Western Counties Branch) (at 
Hoyal Institution, Swansea), at 6 .—G B. K. Pimm, Piles and Pile 
Foundations 

Until pro of British Kopndh ymkn (Lancashire Branch, Junior Section) 
(at Municipal College of Technology, Mancheatei), ab 7.—W. H 
Meadowcroit. Some Foundry Experiences. 

Institution of Automobile Engineers (at Loughborough Technical 
College), at 7.t0,—Loughbonmgb Graduates' Meeting 

jMfrtiTCTR or Mbtai.8 (London Local Section) (at Institute of Marine 
Engineers), at 7 30 —V C Faulkner Some Notes on Refractory 
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MONDAl, February 16 

Botal Comma or Buna bomb ot England, at !> — C. P O. Wako’ey : 
The Etiology, Pathology, and Treatment of Ectopic and Imperfect 
Descent of the Testis 

Royal Society or Manicure, at 6.30.—Dt L WlllianiH, Col R, McCarriaos, 
Dr, W Cramer, Dr. 0 M. Findlay, and others Special Discussion on 
Non-Specific Disturbances of Health due to Vitamin Deficiency 

Institution or Automomle Enoinbuih (Bhmlugham Centre) (at 
Chamber of Commerce, Birmingham), at 7.—-F G, Wool lard * British 
Methods of Continuous Production. 

Junior Institution of Rnoineirs (North-Western Section) (at 16 st. 
Mary's Parsonage, Manchester), at 7.16 - A D. Young: The Design and 
Construction of the No, 6 Goa Holder fbr Burnley Corporation. 

Institution of Autobus ilk Kno jnxxa# ((Scotland Centre) (at Royal 
Technical College, Glasgow), at 7.80.—O. H. Maemlllau Moiine Motor 
Instillation, 

British Aebooiation of Chemists (Biiiuingham Station) (In Medical 
Theatre, Birmingham University), at 7.46.—Dr. F. W. Aston ■ Atomic 
Weighta and Isotope* 

Royal Institute or Bnm*H Architects, at 8 —1). 8 McColl: Sculpture 
In relation to Architecture 

Aristotelian Society (at Uniteralty of London CJub), at 8 —Di J. 
Dreter: Til* Meaning or Consciousness for the Psychologist, 

Rotai. Bociett or Arts, at 8 ,—Dr. W. ftosenhahi: The luner Structure 
of Alloys (Cantor Lectures) (I ), 

Faraday Society (at Chemical Society), at 8 — Prof. A, J. Allmand and 
V. fc Puil. The Rffisct of Superposed Alternating Current on the 
Anodic Solution of Qotd In Hydrochloric Add,—Prof O. H. Desch and 
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Bfleen Vella*!' The Electrolytic Deposition of Cadmium and other 
Metals on Aluminium. — W M. Thornton and J. A. Harle: The 
Electrolytic Corrosion on Ferrous Metals *9, Glasatime Overvoltage 
and Surface Forces at the Lead Cathode —M Shlkate The Electrolysis 
of Nitrobenzene with the Mercury-dropping Cathode - J. It Ooutts. 
The Law of Distribution of Parti 0 tea in Colloidal Suspensions: A 
Note on the Hpeoifio Volume of a Gamboge Suspension — W W. 

< BarkaA • The Distribution of Particles 10 Colloidal BuapeiiHions 
Cambridge Philosophical Society (in Botany School, Cambridge), at 
8.46.— Prof* I). M. S. WateOn . Orthogenesis. 

Medical Socikty or London, at 9 ~ Sir Bernard Spile bury: Wounds 
and other Injuries (Letteomiuu Lectures) (l ). 

Chemical Industry Glum (at 2 Whitehall Court). 
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Royal Institution or Great Britain, at 6,16— Prof. J. Barrroft 
The Colour of the Animal Croat ion (II ). The Colon! of the Mare, 
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Russell and T BSdser : The Fishery Statistics of Kngtuml and Wales 
Zoological Sociktt or London, at 6 30. —Secretary Report on tlie 
Additions made to the Society’s Menagerie during the month of 
January 1023 —Major S 8 Flower Contribution* to our Knowledge 
of the Duration of Life In Veitebrate Animals — I. Fishes, II 
Batrachiana —HI Pooock (a) The External Characters of an American 
Badger (7 axuha Ux.ru*) and au American Mink (JWiwtfZo rtem) recently 
exhibited in the Sotlety’fl Gardens , (h) Additional Notes on the 
External Characters of some Platyrliine Monkeys.—Dr U Btooiii , 
The Origin of Lizards—A Lovandge Ntxtrtx allnv+n Peters (Roptllia), 
from Pemba Inland, and othei Notes —E P Allis, jun. The Origin of 
the V-shaped Biam,Inal Arch In the TeLeostomi 
Institution of Klpotrjcal Encunkebb (North Western Centre) (at 
Engineer* Club, Manchester), at 7 ~H W Clothier The Design of 
Elmitiical Plant, Control Goat, and Connexions for Protection against 
Shock, Fire, and FaulU 

Royal Photographic Society or Great HarrArw (Kfnernatograph 
Group), at 7.— C F Klwell The lie Forest Phonoftlms 
rNBTiTTTTfc, oi* CJhfmiri'ry ani> Society or Chemical Industry (at 
3(5 York Place, Edinburgh), at 7 80 - T Bolam, W O. Kermack, 
W T II Williamson, ami others Discussion on The Stability of 
Colloids 

Institution or Electrical Enoinkbrs (Scottish Centre) (at Freemasons’ 
Hal), Edinburgh), at 7 46 —Prof G W l> Howe World wide Radio 
Telegraphy (Faraday Lecture) 

Hum Chemical and JSnoinmcrino Socifty (at Grey Street, Hnli), at 
7 45 —R A. Bt’llwood * Tim Romance of the Vegetable Oilfl, 


WEDNESDAY , February 18. 

Society of Gi ash Technology (at SheHlold), at 2 80 

Royal Collluk of Nuuoeonh of Enui and, at 6, -Dr. G. Bcott 
Williamson The Anatomy and Physiology of the Thyroid Apparatus 

Society of Chemical Industry (Liverpool Section) (jointly with the 
Liverpool Geological Hoclety) (in Chemistry Department, Liverpool 
University), at fi — Prof, P G H. Boswell. Mineral Oil, Supplies of 
the Present and Futuie. 

Institution of Civil Engineers (Students’ Meeting), at ft — It, H 
Tangri Rerun struct ton of Barrow Haven Bridge, Lincolnshire, 

L. and N E Ry 

Institution of JSlbotiucal Engineers (South Midland Centre) (at 
Birmingham University), at 7. H W Clothier ‘ Tlie Design 
of Electrical Plant, Control Osar, and Connexions for Protection 
against Shock, Fire, and Faults 

Institution or Automobile Encuhekks (Birmingham Graduates’ Meeting) 
(at Chamber of Commerce, Birmingham), at 7 80 

Society or Chemical Indurtry (Newcastle Section) (at Armstrong 
Collage), at 7 30 —Prof H V. A Briscoe and P L Robinson A 
Redetermination of the Atomic Weight nl Boion 

Institution of Ri.ectrkjaj Engineers (Sheffield Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7 30.—W B. Wood house . Presidential 
Address 

Royal Meteorological Society, at 7 80 — Mhw L Doris Sawyer The 
Effect of Pressure Distribution upon London's Sunshine in Winter,— 
Prof S Chapman . On the Changes of Temperature In the lj>wer 
Atmosphere, by Eddy Conduction and otherwise. - - N K. Johnson 
and OFT Roberts* The Measurement of the Lapse Rate by an 
Optical Method 

Royal Boeimr of Arts, at 8 .—Dr J 8 Owens Modem Atmospheric 
Condition* 

(prfniCH and DfsTKfoi Natural History {Society,—J. M. Hill* Primitive 
Medicine and Folk-lore of the Guiana Indians 


THURSDAY, Feubcahy 19. 

Medico-Psychological Association (at Royal College of Physicians, 
Edinburgh), at 2 80 —Dr. D Slight: The Psycho-galvanic Reaction. — 
Dr G Gibson ' The Boarding out System.—Dr, W. M, McAlister: 
Results or Treatment of General Paralysis by Malaria. 

Royal Socikty, at 4 30 —Prof. O. W Richardson and A- F, A. Young ■ Tim 
Thermionic Work-Functions and Photoelec trio Thresholds or the Alkali 
Mefctls —J. H. Brink worth * The Measurement of the Ratio of the 
Specific Heats using Small Volumes of Gas.—F. H, Constable. The 
Catalytic Action of Copper Parte VJ. and VIL— V, H Stott, Edith 
Irvine, and 1) Turner viscosity Measurements of Glass —To 6e read in 
ttiU only —W. G. Palmer and F. H. Constable; The Catalytic Action of 
Copper Part V —P A M. Dirac: The Adiabatic Invariance of the 
Quantum Integrals —D L Watson * The Thermal Decomposition of 
Derivatives of Oxalacetiu Ester—A Uni molecular Reaction.—K. R. Eao: 
(J) The Fluorescence and Channelled Absorption of Bismuth at High 
Temperatures, (2) A Note on the Absorption of the Green line of 
Thatlmm Vapour. 

Ltnnkan Society ot London, at 5. — Mias A Lorraln Smith : John 
Tompleton's Drawings of Lichens and Fungi —Dr. J. Burtt-Davy : The 
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Tropical African Element In the Arborescent Flora of the Transvaal.— 
Prof. R R. Gates , V (rescent Inflorescence of Delphinium. 

Royal Institution of Guest Bkitain, at 6.16.***8tr William Bragg The 
Properties and Structure of Quarts (IV.). 

Institution or Mtwtrio and Mctalluhoy (at Geological Woclety), at 6.W*. 
Chi 1 j>.S tudy Society (at Royal Sanitary Institute), at ft. -F. M. 

Alexander; An Unrrcpgniaed Principle In Human Behaviour 
Institution or Electrical Ssownta at ft.-—Major A. 1. David : 
Electricity in Mines 

Royal Aeronautical Societt (at Royal Society of Arte), at 7.—Lt ‘Col. 

b F. R. Fell Light Aeroplane Engine Development*. 

Institution of ElkctriOal Engineers (Mersey and North Wales (Uver- 
piiol) C-HitT* 1 ) (at Llvertool University), at 7 —W K. Bush ■ Modem 
Electric Lighting Practice, 

Institution of Automobile Engineers (Derby Graduates’ Meeting) (at 
Cavendish Cafe. Derby), at 7.80.— Ji. Bolton: The Early History of 
Road Transport T 

Royal Society of Tropical Medicine and Hygiene, at 7.46.—Dr. 
H Melenev : Demonstration on the Pathology ot Experimental Leisli 
mamasls In tlm HampHter — At 8 15 —Prof B BlackU»ok. Bohlstoso- 
mlasla and Goitre m Sierra Leone 
Chemical Society, at 8. 

Soohsty of Dyers and Colourists (West Riding Section) —Prof. E C, C. 
Baly : Photoeynthosls of Naturally Occurring Compounds. 

I-RIDA Y , Frbbiiarv 20 

Gkolooical Socibty of London, At 8 —Annual General Meeting 
Royal Ooileok or Scftiraovs or England, st A —Dr G Scott 
Williamson* The Anatomy ami Vhjsiologv of timThjrokl AnparntuMtll.). 
Society of i^brmu'al Industry (Liveipnol Section) (at Liverpool Unl- 
ver^dy), at ft.—Discussion 

Institution of Mhchanioai Knoinkkhh, at ft — Annual G<mjhihI Meeting 
Institution of Elbitrical Emoinkerh (Month Midland Centre) (at City 
Council Chamber, Birmingham), at 7 — W B Wood house - Picitdcntlnl 
Ad drees, 

Royal Photographic Sooiriy of Ghkat Britain (Pictorial Group), 
at 7 —A, C HanfleM * Photography b) Artificial Light 
Junior Institution of Hnoinrrrs, at 7 80 -—J N Ned don * Inserted 
Tooth Chain Drives 

Royal Institution of Great Britain, at t> -Prof T II Pear. Acquir¬ 
ing Musculai Skill 

Society of Dykks and Colourihth (Manchester Section) (at 8 ft Geonge 
Street, Manchester) — D A- Glibbens Some Work dime in the 
Chemical Department of the Shjrlny Institute 
Institution of Enoinefrino iNsrscToRfl — Major C K S Phillips The 
Radium Industry. 

SATURDAY , Ff.hruauv 21 

Royal lYRTiTtmnw or Grkat Britain, at 8 —W. Il»t)iefwtein The 
Artist's (telation to Social and Hnligious Life (II ) 

Pkysiolouioal Society (at London School of Medicine for Women), 


PUBLIC LECTURES. 

SATURDAY, February 14. 

Horniman Museum (Forest Hill), at 3 80 — K. lA>vott Natural Illsiory 
in Folk-lore. 

MONDAY, February 1ft 

St, Bakihoi.omkw’8 Hospital Medical Coilbok, at J —Sir William I 
de Courcy Wheeler Sonic Practical Considerationtt and BYperienceM In 
the Conservatius Treatment of Fractures of ihe Pelvis arm the Lower 
Extremity (J ) (Succeeding Lecture* on February 17, 18, IP ) 

London School of Econumils and Political Science, at 6 —Dr. B, B. 
Behreiu Organising an Inteniational Civil Service for Purposes of 
industrial Reseai cli 

University of Lbbdh, at 6 16 —Dr H H. Dale Anaphylaxis 

Mfuioal Society of 1>ondon, at 6 16 —Prof E W. Hope International 
Hygiene (Clfadwlck Lecture) 

Birjcbecx Colleoe, at 6 80 —I>r G G Coulton Medieval Education 
(III.), Spoken tatin in the Middle Ages 

Kino’b Oollcos, at 6.SO—Prof. A. E Jolliffe. English Mathematic* 
before Newton, 

TUESDAY, February 17 

King's College, at 6.80.—Mies Evelyn Underhill. The Realism of th* 
Mystics. 

University College, at s.80 —Prof. J. E U de Moutmorency Tlie 
Significance of the Humanism of the Negro Race*. 

Gresham Ooi.leor, at 6 -Sh H Walford Davies : Music. (Succeeding 
Lectures on February 18, IP, 20.) 

University of Leeds, at 8 — Prof J. H. Priestley Moorland Plants. 

WEDNESDAY, February 18. 

London School or Economics and Political Science, at 5 .—d, Thorpt 
The Principles of Design as applied to Books and Printing. 

Kino's College, at 6.80.—Baron A. F Meyendorff: Travels in the Bast 
A D. 600-1200 

University College, at 5.80.—A. Gorame: Technical and ftakmtlAo 
Libraries. 

7 (fUSSDAY, February 10. 

King’s College, at 6 80,-~Dr. I. P Brace • Education in China. 

Central Library, 698 Fulham Road, at 8>—A J. Linford: England's 
Story In Stone. 

S^TUEIMr, February 21. 

EEoRNiUAir Museum (Forest H1U), at 8.80.-F, Balfour Browne: lly 
Journey to BraslL 
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Words, Meaning’s, and Styles. 

I. 

F OR several weeks various opinions have been 
expressed in our correspondence columns as to 
the desirability or otherwise of using ; the word scientist 
to designate in a generic sense any one actively engaged 
in the advancement of natural knowledge by in¬ 
vestigation. The term is not an Americanism, is 
often supposed, but was introduced by Dr. Whewell 
in 1840 * ‘ to describe a cultivator of science in general^ 
In a letter published in Nature of November 29, Dr. 
Norman Campbell pleaded for approval of the word, 
and asked objectors to suggest a single substitute for 
it if they were not willing to adopt it. We invited 
opinions upon the question from a number of dis¬ 
tinguished representatives of letters as well as of science, 
and have published some of the replies with which they 
have favoured us. The general attitude of scientific 
workers was clearly stated by Sir Ray Lankester in our 
issue of December 6 ; and it is one of dislike. Literary 
authorities, on the other hand, are prepared to give 
the word a legitimate place in the English language, 
and they point to many similar hybrids which have 
been admitted into our vocabulary without question. 

It cannot be said that, as the result of the discussion, 
any single word has been suggested which is likely to 
come into general use as a substitute for scientist. 
Some of our correspondents have expressed complete 
abhorrence of this term, others have given unwilling 
acceptance to it, and a third group approves of it 
While, therefore, we do not propose to depart from our 
custom of avoiding the word in our own practice, or in 
unsigned contributions for which we accept editorial 
responsibility, we are content to leave individual 
authors to use it or not, as they may prefer. Our 
opinion is that one of the main objections to the word 
is that it is too comprehensive in its meaning. Sir 
Israel Gollancz thinks the word should not be limited 
to workers in the field of physical or biological science, 
and Prof. Wildon Carr would make it imply philo¬ 
sophers as well as such workers. What they apparently 
desire is a word which is equivalent to the French savant 
or the German Gelehrte, but it can scarcely be said 
that the term scientist was coined with this intention. 

The fact is that, in these days of specialised scientific 
investigation, no one presumes to be ‘ * a cultivator of 
science in general.” A man is a chemist, physicist, 
biologist, botanist, or worker in one or more particular 
branches of science, and he prefers to be designated as 
such father than to be placed in an indefinite group of 
" scientists.” In an artificial language like Esperanto, 
it is easy to assign a single termination, such as “ ist,” 
to all professional occupations, but no hard and fast 
rule of this kind can be imposed upon the structure 
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of a living language. Certain words come into use, ] much broad-mindedness in adopting the great majority 


while others are discarded, and no purely logical 
or etymological plan of formation is practicable. 
u Mathist ” and ff electrist ” may, as Sir Richard Paget 
suggests, be improvements upon ‘‘mathematician” 
and 41 electrician,” and Prof Armstrong’s sciencer ” 
may be a suitable substitute for the word “ scientist,” 
but whether the termination be “ ist ” or “ er,” custom 
alone will decide which will survive. We have geo¬ 
grapher and geologist, engineer and technologist, 
philosopher and physicist, astronomer and spectro- 
scopist, all in common use, whether rightly or wrongly 
formed, The public has similarly accepted “ scientist ” 
to signify a follower of science of any kind, and will 
continue to use it even though it is not approved as 
good currency in the scientific world. 

An inquiry of the secretaries of the leading British 
scientific societies shows that the word is very rarely 
used in their publications and is always avoided when 
it can be conveniently avoided It is not used officially 
by the Royal Society of London or of Edinburgh, the 
British Association, or the Royal Institution, and each 
of these bodies often has occasion to refer to workers 
in science as a whole. The feeling of the Cambridge 
University Press is strongly against the use of the word 
scientist, and when, in one instance, it occurred in the 
title of a work submitted to the Syndics, a strong 
protest was raised and the title of the book was altered 
On the other hand, the Clarendon Press, Oxford, does 
not object to the word being used in its books, and says: 
u Of course we avoid any attempt to legislate and are 
guided principally by usage.” There is no doubt 
whatever that the balance of feeling in scientific circles 
is against the word. Whatever its future, therefore, we 
are not prepared to depart from our practice hitherto of 
avoiding the word, and we leave it to others to convert 
it into the currency of cultured usage. 

The variety of opinion on the recognition of the 
word scientist enables a conception to be formed 
of the labour involved in providing a good technical 
vocabulary for a new subject such as aeronautics. 
There is, first of all, the difficulty of setting up a 
systematic nomenclature with reasonable claims to 
be logical without being pedantic. In addition, there 
is the still greater difficulty of obtaining general accept¬ 
ance by such diverse people as mathematical physicists, 
technical engineers, constructors, pilots, mechanics, the 
Services, and last, adoption by the press, most in¬ 
fluential of all The Technical Terms Committee of 
the Royal Aeronautical Society, which was recon¬ 
stituted in 1920 as a section of the British Engineering 
Standards Association, produced the present officially 
accepted glossary for aeronautics; and the Advisory 
Committee for Aeronautics in the U.S.A. has shown 
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of the British findings. There are important excep¬ 
tions, however. Dr. Alexander McAdie, director of 
the Harvard meteorological station at Blue Hill, in 
writing to us about the word scientist comments on 
the continued use of the form 4< aeroplane ” in Great 
Britain, replaced by “ airplane ” in America. 

Generally speaking, it will be found that, in the 
official glossary for aeronautics, air *> is compounded with 
common English words, or with words derived through 
the French language, while aero- is compounded with 
technical terms of direct Latin or Greek origin. Thus : 
Air- man , skip, craft , shed, screw , but aero - stat , naut, 
bale, dynamics , etc. Aerofoil is an exception and 
should be either airfoil or aerofoltum Aeroplane is 
right by the rule, but seaplane , introduced by the 
Admiralty during Mr. Churchills regime, and land plane, 
floatplane , wheelplane proposed but not yet accepted > 
all justify airplane Airplain is ruled out hy the 
lack of association of plain with wmg-hke structures ; 
but the influence of the French word alroplane , the in¬ 
terest vested in the title of our own liveliest of technical 
periodicals, and ingrained use, will prevent the giving 
up of the form aeroplane for a long time. A very stout 
battle has been fought over the introduction of air¬ 
screw to avoid such combinations as tractor propeller 
and pusher propeller which are retained m the U S.A. 
vocabulary. The most awkward gap in the language 
of aeronautics is due to the want of words to denote 
aircraft both lighter than air and heavier than air. 
Aerodyne was proposed by analogy with aerostat , but 
nothing more has been heard of it, H/A craft and 
L/A craft beg the question, and it may be hoped that 
lighier-than-atr-craft will not survive. In the face of 
these few examples of the difficulties which crop up 
in a technical vocabulary, it is a bold prophet who 
will predict the terms around which the language 
will finally crystallise. 

In discussing the use or disuse in English of any 
particular word, the very mixed origin of our language 
must, of course, be borne m mind, Anglo-Saxon, 
Latin and Greek have all provided roots which appear 
in words m general use, while, if the vocabularies of 
the sciences and arts are taken into consideration, it 
is clear that a much wider range of languages has also 
been used. This may perhaps account for the ease 
with which foreign words are introduced, often as 
slang at first, and eventually adopted, with little if 
any change in spelling. It should also incline us to 
be tolerant of hybrid words, though, of course, .the 
making of new hybrids, unlike the work of the plant- 
breeder, cannot be expected to be productive of beauty 
and increased usefulness, and should be discouraged* 

The question is discussed in an interesting artiefe 
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by Mr. George H> Bonner in the December issue of 
the Nineteenth Century . The real point is this : A 
word having crept into use, what is to be the ultimate 
authority for discarding or retaining that word as a 
definite part of the English language ? th France the 
decision is in the hands of the Academy. A word 
is “ adopted ” or otherwise and the writers of the 
day follow, more or less, the recommendations made. 
But that will not prevent the use of a word in con* 
versation and by the general public. After all, it is 
the growth of popularity of a word which is a factor 
in bringing it to the notice of the Academy. If a 
new word is useful in that it conveys an exact 
meaning not readily expressed in a word or concise 
phrase at present accepted as legitimate, it would 
seem that popular usage will gradually enforce its 
adoption. Thus the vocabulary of a language, if it 
is to meet the demands made upon it by a progressive 
people, must be continuously in a state of flux. 

This may explain, in part, why so little progress 
has been made in the adoption of an international 
language Apart from the claims of nationalism, 
which have been increasingly insistent during the 
past few years, “living” languages must, with the 
growth of new ideas and the introduction of foreign 
elements, be always developing. It therefore becomes 
difficult for those who are not, as it were, " living 
with the language,” to keep pace with changes 
of meaning. As regard purely artificial languages, 
the question of following the dictates of an academic 
central authority again arises. The authority, in 
most cases, will trail behind popular usage. 

There is, however, a further consideration, as Mr, 
Bonner points out in the article to which we have 
referred. The language of conversation is not normally 
the language of serious writing In talking, the periods 
are generally comparatively short and the argument 
often gains by ihe use of terse and incisive expressions 
which would be totally out of place in written contri¬ 
butions. When it is a question of placing on record, 
for serious discussion and reflection, facts and thoughts 
which represent additions to the sum of human know¬ 
ledge, then accuracy of meaning and dignity of expres¬ 
sion should be the rule. Here again, in English, 
popular usage would seem to be the ultimate authority, 
though with the restriction that “popular usage” 
should refer to the diction and style of the better 
educated and more intellectual of the community. 
The language of a progressive people must itself be 
progressive; and as the word scientist expresses more 
cleAriy and with less ambiguity than any other single 
wop 4 the meaning it is intended to convey, it is likely 
to survive the dislike which scientific workers in 

general have for it. 
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Continental Drift 

The Origin of Continents and Oceans By Prof. Alfred 
Wegener. Translated from the third German 
edition by J G A. Skerl. Pp. xx + 212 (London: 
Methuen and Co., Ltd., 1924.) 10$ 6 d. net. 

T HE wide appeal of Prof. Wegener's theory of the 
arrangement of ocean and continent is shown 
by the issue of a third greatly revised edition and of this 
excellent English translation. His theory is that the-?' 
continents consist of rigid blocks of sial, or rock charac¬ 
terised by a high percentage of sibca and alumina, 
which are floating partly submerged in a sheet of sima, 
or rock material composed mainly of silica and magnesia; 
that the existing continents are due to the breaking up 
of a once continuous sheet of sial, the fragments of 
which have drifted to their present positions in con¬ 
sequence of the earth's rotation ; and that this drift 
occurs owing to the plasticity of the sima Prof. 
Wegener believes tliat the continents have been moved 
for great distances even m geologically recent times, 
and he thereby, with great ingenuity and attractive¬ 
ness, explains many problems of geography, geology, 
climatology, biology, and geodetics The process offers 
an easy escape from difficulties and is not to be dis¬ 
missed as impossible or scouted as fantastic, for m 
all probability sima js more plastic than sial, and the 
rotation of the world must make the continental masses 


tend to lag westward, and press eentrifugally toward 
the equator The view that the continental masses 
are subject to some horizontal drift has been often 
adopted, as, for example, by the reviewer in 1915 
(Scot. Geog. Mag., 31, pp. 258-60) to explain the 
folded nature of the Pacific margin of Amenca, in 
contrast to the coastal structure on both sides of the 


Atlantic, and the prevalence of fiords on western coasts. 
There is no a priori objection to the principle, 
and the verdict on Prof. Wegener's theory will 
depend on whether it explains more difficulties than 
it creates. 


The author’s interesting discussion of the geophysical 
arguments shows that on this branch of the subject the 
primary facts are still uncertain In spite of the 
apparent precision of mathematical methods, the data 
are so inexact that the results are inconclusive. Prof. 
Wegener's theory will, however, probably give a new 
lease of Hfo to the explanation of the Carboniferous 
glaciation of India and of some parts of the Southern 
Hemisphere, by the shifting of the Pole; for arguments, 
which are unanswerable against that explanation with 
scattered continents, do not apply to Prof, Wegener's 
single Continent. 

The theory of continental drift was suggested by 
that coincidence in course of the opposite coasts of the 
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Atlantic, which is one of the best known of the geo¬ 
graphical homologies. Its significance was remarked 
by Bacon. Prof. Wegener has the advantage over 
Lord Bacon that the geological evidence now supports 
the inferences from geographical shape; for the opposite 
parts of the Atlantic show remarkable resemblances in 
structure and composition. The agreements, accord¬ 
ing to Wegener, are due to the coasts having been 
originally in contact, and having been separated by a 
curved fracture which was widened into the Atlantic 
basin, owing to the land west of the rift having drifted 
away as America, The agreement in grain of the lands 
on the two sides of the Atlantic is, however, also capable 
of explanation by vertical movements of the crust If 
two pieces of wood with the- grain of each in line are 
seen in a sheet of water, it does not follow that they 
were originally in contact and have floated apart. 
They may be the ends of a warped plank, of which the 
middle has sunk beneath the surface. The Appala¬ 
chian and American Mountains may have belonged 
to a continuous mountain belt without their having 
been actually adjacent, just as the Pyrenees and the 
Caucasus are regarded as part of one mountain system 
although they have always been separated by the full 
width of Europe. In fact, the differences between the 
Appalachians and the corresponding mountains in 
Western Europe indicate that they were probably 
formed some distance apart The problem is whether 
the corresponding structures on opposite sides of the 
Atlantic have been separated by a two-mile subsidence 
of the intervening area, or by the horizontal drift of 
America for 2000 or 3000 miles. 

Individual judgments on this question depend upon 
the theory accepted of the structure of the earth ; and 
long before any agreement is reached by this route, the 
displacement theory should be proved or dismissed 
by direct observation According to Prof. Wegener, 
southern Greenland is moving away from Scotland at 
the rate of from 18 to 36 metres a year, and Iceland is 
drifting away from Norway from 18 to 19 metres a year. 
The estimate for Greenland rests on the difference of 
longitudes determined by the Germania expedition of 
1870 and the Danish expedition of 1907 ; they were 
determined by lunars and are not convincing. Wire¬ 
less determinations of longitude at intervals of five or 
ten years should soon provide an absolute test of the 
theory, as is remarked by Dr. Evans in his interesting 
introduction to the volume. 

The movement in the central Atlantic is regarded 
as slower than in the north, yet as increasing the 
distance between Brazil and the Cameroons eight inches 
a year. The growth of the tropical Atlantic, according 
to Prof. Wegener's table, has taken about 20 million 
years, though at the rate of drift assigned to Brazil, 
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the time should have been 40 million years j therefore, 
according to the geological dates accepted on p. 113, 
the formation of the tropical Atlantic began in the 
early Mesozoic. The westward drift of South America 
is regarded as along-continued process, and its crumpling 
effect on South America should have been widespread 
and continuous. The folding of the Andean belt was 
intermittent and happened at distant dates; but the 
folding that made the existing Andes happened in a 
relatively short period. That condition is consistent 
with the explanation of the Andean folding by a western 
lag which has been previously referred to, as the lag 
was attributed to instability due to vertical movements 
in the crust at one geological period ; but without some 
acceleration of the westward movement in the middle 
Kamozoic, Wegener’s continental drift does not explain 
the formation of the western fold mountains of America. 
Moreover, as the author shows in the fifth chapter 
from the palseontological evidence, the land connexion 
across the Atlantic was established and broken several 
times; so the displacement theory requires a con- 
certma-like movement, America being pushed first west 
and then east, A vertical oscillation of the crust 
presents no difficulty comparable to that of an oscil¬ 
latory horizontal passage of the Americas to and fro 
across the Atlantic. 

A horizontal oscillation of even that amount is, 
however, insufficient. The displacement hypothesis 
is advocated -from biogeography on, amongst other 
grounds, the occurrence on both sides of the Atlantic 
of animals and plants which apparently crossed it in 
about their present latitudes, and that shallow water 
marine animals, to which the deep seas are almost as 
impassable as to land animals, show the former range 
of shallow water along the same zones. The argument 
based on the marine animals appeals to the reviewer 
as one of his earliest papers urged it from the evidence 
of the fossil Echinoidea. Prof. Wegener quotes the 
manatee, which lives in the estuaries of West Africa 
and South America and is not likely to have crossed an 
ocean so wide as the Atlantic There is, however, 
similar evidence of land connexion across the Pacific* 
The alligator is now found only in the Yangtze Kiang 
in China, and in the warmer parts of America; and it 
is no more likely to have crossed the open ocean ot 
rounded the Pacific by Bering Straits than the manatee 
is to have crossed the Atlantic via Iceland and Green¬ 
land. Some lizards, amphibians, and the main flora of 
China support the evidence of the alligator as to a 
former land route across the Pacific to America, It is, 
however, essential to Prof. Wegener’s case that Western 
America and the eastern lands of the Old World should 
have been previously farther apart than they are to-day}, 
for before the separation of the Americas from fiurope - 
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and Africa the Pacific must have been wider. Prof. 
Wegener remarks (p. 86) that some of the earthworms 
of Australasia and New Zealand not only reach India 
but also, ‘ * strange to say, occasionally the west coast of 
North America.” 

This range of Australasian worms to western America 
is one item in a mass of biological evidence inconsistent 
with the view that America has been drifting westward 
into the Pacific. For example, Pritchardia, the charac¬ 
teristic palm of the south-western Pacific, is known 
elsewhere only in the Sandwich Islands and in Cuba, 
where its unexpected occurrence was attributed by 
Beccari to its fruits having been hurled from Polynesia 
by a volcanic eruption. According to Dr. ScharfI, one 
element in the flora of the islands off western Mexico 
represents the eastern range of a central Pacific flora 
which was partly of Australasian and Eastern origin. 
Similarly, according to Pilsbury, the distribution of the 
land shells demands radial migration from a central 
Pacific land. Its existence is also indicated by the 
coral islands and by the contours of the Pacific 
floor. 

The existence of a land connexion from America 
westward across the Pacific is, however, wholly in¬ 
consistent with the present form of the displacement 
theory. If the pilgrims had been rafted across the 
Pacific on migrating lands, America, after its separation 
from the western side of the Old World, not only drifted 
westward until it bumped against eastern Asia, 
but also has floated back to its present position. Un¬ 
luckily for this explanation, the trans-Pacific and trans- 
' Atlantic connexions are required at about the same 
time. Hence it would be necessary to assume that the 
sial mass of America at one time lost its rigidity and, 
like a rubber bladder, spread out as a thin sheet over 
both the Atlantic and Pacific basins ; and that after¬ 
wards it contracted and thickened to form a meridional 
bolster. The original theory has undergone so many 
modifications, and its author is so delightfully open- 
minded, that it may be changed to agree with a trans¬ 
pacific land connexion. The theory at present is 
inconsistent with so many facts that Prof. Wegener's 
calculation, that the odds based on the grain of the 
Atlantic shores are a million to one in his favour (p. 56), 
do not hold for the whole of his case. 

The favourable reception of Prof. Wegener's theory 
is significant of marked changes of opinion as regains 
the structure and history of the earth. It shows that 
the once widely adopted view that oceans and con¬ 
tinents have always been in their present positions no 
longer hampers geological interpretation, and it marks 
the growing belief in the effective mobility of the 
earth’s cn^t, 
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Greek Alchemy. 

Union Acadimique Internationale. Catalogue des manu- 
sertts alchimiques grecs. 1 : Les Pansini , Deorits 
par Henri LebAgue. En Appendice, Les manu- 
scrits des Coeranides et tables g£n6rales, par Marie 
Delcourt. Pp. x + 320. n.p. 3: Les manuscrits 
des lies Britanniques, Decrits par Dorothea Waley 
Singer, avec la collaboration d’Annie Anderson 
et William J. Anderson En appendice, Les recettes 
alchimiques de Codex Holkhamicus , editdes par 
Otto Lagercrantz. Pp. vii + 84. n p. (Bruxelles: 
Maunce Lamertin, 1924.) 

0 one who has not himself rummaged among 
the old chemical manuscripts in the great 
libraries can have any idea of the vast quantity of 
material which awaits investigation. Even the printed 
literature of the fifteenth to seventeenth centuries 
has been by no means fully studied, but of the earlier 
manuscript material only a fraction has hitherto been 
examined. This neglect is reflected in our histories 
of chemistry, which commonly begin seriously with 
Priestley and Lavoisier, by whose time chemistry was 
already well established on lmes not widely different 
from those of to-day. The earlier periods are usually 
dealt with very summarily, since to give an adequate 
account of them, in the present state of our knowledge, 
would entail years of laborious work upon the original 
sources. The very ideas themselves, from their un¬ 
familiar nature, often seem entirely unintelligible. 

Any contributions, however small, to the accom¬ 
plishment of the task presented to us by this unstudied 
material would therefore be certain of a warm welcome. 
When, however, they are of the standard and magni¬ 
tude of the u Catalogue des manuscrits alchimiques 
grecs,” it becomes difficult to express our thanks 
adequately. For our knowledge of Greek alchemy 
we have had to rely practically entirely upon the 
work of Berthelot and his collaborator Ruelle, whose 
" Collection des ancicns alchimistes grecs ” (3 vols., 
Paris, 1888) has been almost the sole source of our 
information on this subject. The recent revival of 
interest in the history of science has rendered it desir¬ 
able to extend and amplify our knowledge of early 
chemistry, and it was very necessary to make a sys¬ 
tematic investigation of all the extant manuscripts. 
Bibliographical research of this nature confers an in¬ 
estimable boon upon later workers in the field, for 
it shows them at once what is and what is not avail¬ 
able, and saves them more time than can readily 
be appreciated except by one who has suffered from 
the lack of such information. 

That the present work is published under the direc¬ 
tion of Profs, Bidez, Cumont, Heiberg, and Lagercrantz, 
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is a sufficient indication of its comprehensiveness and 
trustworthiness, two qualities which in an under¬ 
taking of this kind are absolutely indispensable. 
Unless one can be perfectly certain that a bibliography 
is full and accurate, one always has the uneasy feeling 
that something of importance may have been over¬ 
looked, and there is nothing more depressing. 

* Parts 1 and 3 of the Catalogue—all that are published 
so far—deal respectively with the Greek alchemical 
manuscripts in Paris and those of the British Isles. 
The first part, which is the work of M. llenri Lcbdgue, 
includes also a description of the MSS of the Koeramdes 
by Mdlle M. Dekourt, who provides, in addition, 
comprehensive indices to the whole volume On the 
Koeramdes or Kiranides—a work on the virtues of 
plants and animals—reference may bt made to Thorn¬ 
dike’s “ History of Magic and Experimental Science,” 
1923, li. ch. xlvi , and to Ruellc's “ Lapidaires grecs,” 
Paris, 1898. The Greek ah hemical manuscripts at 
Pans are 19 in number. They are carefully described 
folio by folio, in such a way that a good idea is gi\en 
of the whole contents When they have been edited, 
references are given to the edition Scholars, there¬ 
fore, who desire information on the MSS. will find, 
ready to hand, all that is necessary to enable them 
to form a judgment 

The third part, which deals with the manuscripts 
of the British Isles, is on similar lines It includes 
also two papyri, one at the British Museum (Papyrus 
121) and one in the Bodleian [MS. Gr. f. 73 (p) 3396]; 
a manuscript of the Koeramdes ; and the text of the 
Byzantine Greek manuscript on alchemy (290, If 
186-194) preserved in the library of the P^arl of Leicester 
at Holkharn Hall. The last section is the work of 
Prof Otto Lagearantz, the main portion of Part 3 
was compiled by Mrs. Singer, with the collaboration 
of Miss Annie Anderson and Mr. W. J Anderson 
Mrs Singer’s catalogue of the scientific manuscripts 
of the British Isles now includes about 40,000 items, 
and the present catalogue is the development of one 
of the sections of the general catalogue. Those who 
have had the privilege of using the latter—a courtesy 
which Mrs. Singer extends with unfailing generosity 
to all scholars -fully realise the tremendous assistance 
it will give to historical research in science, and will 
rejome that this part of it is now in print. 

The geneial impression gained from a perusal of 
the two parts is one of astonishment at the compre¬ 
hensiveness of Bert helot and Ruelle’s work. As 
M. Bidez says, “ If the faults of Ruelle's work have 
become apparent, it is the result of a new scientific 
curiosity which he was one of the first to awaken,*’ 
We cannot doubt that the publication of the present 
Catalogue will stimulate research into the origin of 
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chemistry; it will certainly render the task of workers 
in this field very much easier. It is, moreover, not 
without interest to Hellenists themselves, for surely 
no student of Greece can afford to neglect this early 
scientific or quasi-scientific literature. 

The important Holkham Hall manuscript, which, 
at Sir Frederick Kenyon’s request, the Earl of Leicester 
kindly allowed to be published, was brought to light by 
Prof. Cumont It has here been edited, with an 
introduction and critical annotations, by Prof. Lager- 
crantz It is entitled <£ rrjs dArc/xta? t) &uitci£ls kui 
y anyt/^oAts mh M)ny)o/—alchirruac apparatio et 

compositiones et fimi ”—and is interesting not only 
because of the strange substitution of akrepia for 
JAx»y/idx or uAxiym* (a point which Prof. Lagercrantz 
discusses in his preface), but also because it shows 
that the Byzantines had original views on alchemy 
and did not confine themselves to reading and 
interpreting the works of the ancient Greek alchemists. 
We hope that it may prove possible to publish a 
translation of this MS into English, French, or 
German, and so to make it more easily accessible. 

E. J. IIOLMYARD 


Our Bookshelf. 

Introduction to the Theory of Spectacles . By Prof, 

Dr. Otto Henker Translated by R Kanthack. 

Pp. viii + 336. (Jena: School of Optics; London: 

J W Atha and Co , 1924.) 13$. 6 d. 

Ttth book under notice follows the lines of Prof. 
Henker’s courses of lectures on spectacles; the 
German edition from which the present translation 
by Mr Kanthack is made was first published in 1921. 
Commencing from elementary principles, it gives an 
account of modern continental practice in spectacle 
optics, embodying the important work (in connexion 
with cataract lenses, telescopic spectacles, and other 
special aids to vision) of the Jena school under Prof. 
Moritz von Rohr. This has been mainly accomplished 
since the year 1908 While the War with its immense 
number of special cases of injuries to the eye un¬ 
doubtedly gave a renewed stimulus to studies of this 
kind, many sufferers are still (as Prof. Cheshire points 
out in a foreword) ignorant of the aid winch science 
can now give them. The present book should fill a 
great need if it gives information of this kind. 

The mathematical theory goes no further than the 
usual Gaussian first-order treatment, but aberrational 
defects and means of overcoming them are explained 
with the aid of diagrams. The analogy between the 
action of the anastigmatic spectacle lens (with its stop 
at the centre of rotation of the eyeball) and the single 
photographic landscape lens, in securing freedom from 
the astigmatism of oblique pencils, emphasises the 
fact, not yet sufficiently appreciated, that a spectacle 
lens must be designed with the same understanding 
and similarly thorough analytical and trigonometric 
methods as for any other optical instrument. As 
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Gullstrand pointed out, such anastigmatism cannot be 
secured in bigh-power cataract lenses without the use 
of non-spherical surfaces. The design of such lenses 
by Prof, von Rohr and their production by Zeiss is 
one of the most interesting matters dealt with in the 
book. The importance of this work to ophthalmo- 
logical science cannot be too fully emphasised. 

A number of terms and phrases are found which 
should not be adopted m Great Britain without 
question. There are good reasons against the term 
“ point-focal ” as applied to any lens whatever, and 
there is no need to replace the familiar term*‘ bending ” 
(as applied to a lens) by f ‘ co-flexure. M Other examples 
will be found 

The number of tables and charts which the book 
contains render it in fact a very useful work of reference 
for the ophthalmologist, though it is undoubtedly more 
than an introduc tion to the theory of spectacles ”; its 
scientific importance is unquestionable. 


The British Journal Photographic Almanac and Photo¬ 
grapher's Oatly Companion; with which is incor¬ 
porated “ The Year Book of Photography and 
Amateurs’ Guide ” and “ The Photographic Annual/* 
1925 Edited by George E Brown Sixty-fourth 
issue. Pp 8r6. (London : H. Greenwood and Co., 
* Ltd , 1925) Paper, 2 s net; cloth, 3* net. 

This almanac continues to occupy the unique position 
that its editor has earned for it, and to have lived down 
all its previous con temporaries. Its general character 
is too well known to need description, and is maintained 
in the present volume, but a few welcome changes have 
been introduced. The most notable of these is the 
replacement of the tables of chemical formula; by a 
series of short articles dealing with the properties of the 
commonest of the chemical substances used m photo¬ 
graphic processes. These will be found of real practical 
utility, though they need a little revision One might, 
for example, be led into error by the statement that 
iodine is insoluble in water or by the representation of 
oxalic acid as if its crystals were anhydrous. There 
docs not seem any valid reason for calling ammonium, 
potassium, and sodium salts as ammonium, “ potass/’ 
and soda salts respectively, and when uniformity means 
simplicity and offers no disadvantages, it is always 
desirable. The editor as usual contributes a long 
article, this year on‘‘ The Plain Facts of Lenses/’ which 
is eminently practical and easily understandable even 
by non-technical photographers. There is also a 
second article by Mr. T. L. J, Bentley on how to get the 
best results with the very small cameras that arc now 
in vogue. It appears that si in. x 2J in. is by far the 
most popular size as compared with either larger or 
smaller sizes of spools of roll-film. 


Life and Science. By Prof. David .Fraser Harris. 
Pp, 204. (London: Andrew Melrose, Ltd., 1923.) 
7$. 6 d< net. 


The author, in this little work, describes in simple 
terms the scientific aspect of certain vital phenomena. 
Written in pleasant style, it appears suitable for the 
layman of an inquiring turn of mind, who wishes to 
know something of vital mechanisms without the need 
of a knowledge of physiology. The work opens with 
a chapter on the thesis that there is nothing new under 
the sun, and shows how man's inventions have been 
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anticipated in the mechanisms found in his own body. 
After a chapter on mechanisms of defence, the author 
describes certain tissues which are characterised by 
possessing a rhythmic activity, thus leading up to a 
discussion of sleep, which is termed “ life’s great 
rhythm ” . stress is laid on the presence of fatigue 
products in the blood, a lessened blood supply to the 
brain, and a diminution in the number of sensory 
impressions reaching that organ In the following 
chapter examples of ** latent life,” taken from both the 
vegetable and animal kingdoms, arc described in the 
next, the rather uncommon subject of ” coloured” 
thinking ” is dealt with ; in these persons certain words 
or sounds are associated with certain colours, especially 
when a concept has to be visualised . the condition 
occurs in perfectly normal people and has no relation 
to visual hallucinations. The book (loses with a plea 
for a greater recognition of the mutual influence of the 
mind and body upon each other, illustrated by the 
subject of faith-healing. 

Sunshine and Open Air . their Influence on Health , with 
special reference to the Alpine Climate By Leonard 
Hill Pp. viH-132 + 8 plates (London E. Arnold 
and Co , 1924 ) io*. 6d. net 
Prof. Leonard Hill has brought together in small 
compass a mass of valuable material bearing on the 
health-giving properties of sunshine and open air. He 
analyses the scientific facts which explain the curative 
effects of the Alpine climate, contrasting the composi¬ 
tion and physiological effects of high and low atmo¬ 
spheres. The value of thus section is enhanced by a 
large series of comparative observations, not only on 
the hours of bright sunshine in numerous stations, but 
also by the exact measurement of the intensity of the 
sunlight and that of light reflected from the sky and the 
ground. These measurements are made both m terms 
of heat and of their biological action. The chapter on 
the influence of moisture, mist, temperature is well 
worthy of careful consideration, as it offers explanations 
of the morbidity of the town dweller and the risks of 
infection run in confined sunless communities In the 
chapter on the biological action of light, the author 
has summarised a large amount of valuable work done 
under his supervision in the Department of Applied 
Physiology in the National Institute for Medical Re¬ 
search. This work comprises the development of instru¬ 
ments for the precise measurement of actinic light both 
chemically and by its action on protozoa, the depth of 
penetration of various radiations, and their influence 
on the blood of animals and man The introductory 
chapter gives a practical account of the writer's 
personal experiences of the “ sun cure,” and the work 
is illustrated by some very clear half-tone reproductions. 

The Chemistry of Crop Production . By Prof T, B. 
Wood. Second edition. Pp. vii + 193. (London: 
University Tutorial Press, Ltd., 1924.) 45. 6d . 

The first edition of Prof. T. B. Wood’s admirable little 
book on the scientific principles of crop production was 
reviewed in Nature for March 24, 1921 (vol. 107, p. 
roi), We are glad to note that a second edition lias 
been called for, and that the publishers have found it 
possible to reduce the price from 5s. 6 d. to 45. 6J. The 
text is unchanged, save that the examples are now 
based on prices current in 1924. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

The Solar Eclipse of January 24 and 
Wireless Signals. 

During the solar eclipse of Saturday, January 24, 
the engineers of the Post Office and of the Inter¬ 
national Western Electric Company, at the instance 
of Admiral Sir Henry Jackson, measured the strength 
of wireless signals received from New York at Chedzoy 
in Somerset and at New Southgate, London The 
results show that the signal strength rose to a sharp 
maximum and fell to a very sharp minimum during 
the progress of the eclipse 

At 14.12 G M.T totality occurred at New York and 
more than half of the trans-Atlantic track of the 
signals was m partial darkness , at this instant the 
strength of the signals received in England was 
observed to be about twenty per cent, above normal. 
At 14.52 first contact was visible in London, and 
by this time signals had increased to about double 
the normal strength A few minutes later the 
centre of the total phase was in mid-Atlantic about 
400 miles to the south of the wave track, and the whole 
of the track was now in partial darkness The signal 
strength rose to a maximum first at Chedzoy and then 
at New Southgate During the next half-hour the centre 
approached the wave track rapidly by moving in a 
north-easterly direction, and signal strength decreased 
greatly. At 15 30 the last contact occurred at New 
York, and at about 15 40 the signals received at both 
places of observation had fallen in strength to a 
minimum value less than one-fifth of the normal 
At this instant about 300 miles of the western end 
of the wave track was m full daylight and the centre 
of the eclipse was crossing the wave track about 500 
miles to the west of Ireland By 15.45 the centre 
had moved beyond the Faroe Islands, daylight had 
returned, and at al>out 16 10 normal signal strength 
was regained Throughout the eclipse directional 
measurements were made by the staff of the Radio 
Research Board, but no effect on bearings could be 
detected. 

The occurrence of the maximum and minimum 
signal strengths on this occasion recalls the observa¬ 
tions on the eclipse of Wednesday, \pnl 17, 1912 
(see Nature, April 25, 1912, Vol, 89, p, 191) On 
that occasion, as there was no conveniently placed 
wireless station at work, the observations were made 
on " atmospherics M or " strays/' which the meteoro¬ 
logical conditions indicated were coming from Spain 
or North-west Africa These earlier observations and 
also the new ones seem to be explained by the ionisation 
of the atmosphere by sunlight and the re-combination 
of the 10ns when the light is removed. This explana¬ 
tion was set forth in a paper read to the British 
Association in September 1912, as follows:— 11 My 
observations indicated that, firstly, when the pen¬ 
umbra stole over Western Europe and Western Africa 
propagation grew rapidly better ; secondly, as the 
umbra itself crossed the Bay of Biscay towards France 
it began to hinder propagation, its interference being 
greatest after it had entered France near Les Sables, 
which means that at this moment it lay directly 
between London and the source of the strays ; thirdly, 
that when the umbra passed on, the ionic medley 
it had created by re-combination of 10ns faded 
quickly " and propagation improved. The suggestion 
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here is that the hurried and irregular re-combination 
of ions produced an ionic turmoil which obstructed 
electric waves. The obstruction arose, I suggested* 
not so much from absorption as from irregular 
refraction, the refraction being a consequence of the 
dependence of the velocity of electnc waves through 
rarefied air upon the nature and concentration of the 
ions in it. 

The interesting question now arises . What levels of 
the atmosphere are mainly concerned m these pheno¬ 
mena? Students of wireless telegraphy have long 
believed that there is an upper region m which free 
electrons exist more or less permanently and a middle 
atmosphere m which 10ns of molecular size are formed 
daily by sunlight If I may quote again from my own 
writings : “ Wireless investigators would suggest that 
the layer beneath the auroral layer is occupied by 
electrons that have come as beta-rays from the sun* 
The atmospheric pressure at above 50 kilometres is 
only about a millionth of an atmosphere , the mean 
free path of the electrons is therefore long and they 
may possibly remain permanently free in large 
numbers. It would seem that the base of this region 
charged with free electrons must be regarded as the 
ceiling usually known as the Heaviside layer " At 
night this ceiling reflects wireless waves of ail lengths 
round the globe as a whispering gallery reflects sound. 
In the day the air below it is ionised, absorbs the 
waves 111 some degree, and gives to the rays a 
curvature which is greater as wave-length increases* 
To the Heaviside layer is attributed the " mght 
effect *' which afflicts direction finding As no such 
effect was observed during the eclipse we may pro¬ 
visionally assume that the Heaviside layer did not 
come prominently into operation and that the middle 
heights of the atmosphere were responsible for the 
phenomena observed 

Sir Arthur Schuster, in his theory of the diurnal 
magnetic variations (Phil Trans , A, 208,1907, p 182), 
requires that a portion of the upper atmosphere 
should possess a conductivity of 10-*® electromagnetic 
units in order to account for the usual vanations. 
Prof. S. Chapman has of recent years elaborated 
this suggestion But whether this portion of the 
atmosphere is above or below the Heaviside layer is 
not yet clear It would seem that simultaneous 
observations of the effects of solar eclipses on the 
magnetic elements and on the propagation of signalling 
waves offers a means of solving this question. 

W H. Eccles. 

13 Catherine St, S.W 1, 

February 11 


Polarisation of Light from the Sky during the 
Solar Eclipse of January 24 . 

During the total eclipse on January 24, I was at 
New Haven, Connecticut, and tnus very close to the 
middle line of the track of totality. For a portion of 
the period of totality l made a somewhat hasty survey 
of the state of polarisation of the light scattered by 
the sky, using for the purpose a Savart plate and 
Nicol prism. I‘was only able to cover the eastern sky 
from the zenith to the horizon stretching from north 
through east to south, and I was unfortunately not 
able to determine the plane of polarisation of the 
light scattered from the various parts of the sky. 
What I was able to note, however, with certainty was 
that there was no marked variation in the percentage 
of polarisation as one explored the eastward MR of 
the sky—that is, there was no trace of the familiar 
maximum noted when the sun is not in eclipse. 

As I am a physicist and not an astronomer I am not 
Sufficiently familiar with the results of obswrvatkms 




February 21, 1925] 


NATURE 


261 


of this sort at the time of previous eclipses to draw 
any conclusions from the fact I happened to note. 
It may be worth recording, however, as the conations 
at the time of the eclipse of January 24 were somewhat 
unusual in that the entire country surrounding the 
path of totality was deeply covered with newly fallen 
snow, and it seems possible that a very large percent¬ 
age of the diffused sky light may have come by 
previous scat ten ng from the extensive snow fields on 
either side of the track of totality, and relatively very 
little from either the corona or the direct light from 
the sun on the edge of totality. 

Augustus Trowbridge. 


Relativity referred to a Flat Space-Time. 

As a preliminary communication, I wish to indicate 
briefly a few main results which could be made the 
starting-point of a general theory of relativity which 
shall fit m, in a natural way, with the Newtonian 
scheme and older physics and shall avoid the necessity 
of formulating with Einstein a space-time continuum 
44 curved ” by the existence of matter. Tt would be 
sufficient, as we shall show, to adopt a space-time 
continuum which is " flat,” for the formulation of 
physical laws. 

Now let us write, in the usual form, the expression 
for the invariant interval between two contiguous 
point-events as 

ds*^gn,dxr4x ¥9 . . . . ( 1 ) 
adopting Eddington's summation convention that 
whenever a literal suffix appears twice in a term, that 
term is to be summed for values of the suffixes 1, 2, 3, 
4. The gw, of course, have to satisfy the necessary 
and sufficient condition for " flat ” space-time, 
namely, the Riemann-Christoffel tensor 

** O. ... * (2) 

Having thus defined the geometry we shall use, we 
shall show now how a consistent formulation is 
possible of the laws of mechanics, of gravitation, and 
of electro-magnetism, so as to conform to the general 
principle of relativity, still adhering to the funda¬ 
mental concepts of "inertia” and of "force” and 
the invariability of mas9, of the dynamics of Galileo 
and Newton. 

Let us define the mechanical force acting on a mass- 
particle, by the tensor F\ as 

• • « 

where m is the mass of the particle, which is con¬ 
sidered invariant, and c the velocity of light. This 
tensor, together with its associated tensors, shall form 
the mechanical-force tensor. 

Now, on equating this tensor to zero, it easily 
follows that a mass-particle under no forces will 
describe a straight line in the space-time continuum ; 
this, of course, corresponds to Newton's first law of 
motion, the law of inertia. 

Then, turning to gravitation, we shall have to define 
the mechanical force due to gravitation acting on a 
particle. For this purpose let us define an invariant 
gravitation potential <t> by the following tensor 
equation: 

where p Q is the proper-density of mass which can be 
expressed by the equation 

• • • - (5) 

where p is the usual density. 
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Then the mechanical foTce due to gravitation may 
be defined by the tensor G M as 



d<t>dx„\ 
ds ds I 


( 6 ) 


This tensor, together with its associated tensors, shall 
constitute the gravitational force tensor. 

Now let us see how the equations (3) and (6) reduce, 
under suitable conditions, to the equations of the 
Newtonian theory For this purpose we shall equate 
the expressions in (3) and (6). Ihen we have 



dx tt dx$ 
ds ds 


} 


- m 


( y* dX >-\ 

dx a ds dsf- 


(7) 


This, being a tensor equation, will hold for all co¬ 
ordinate systems if it holds for any. Therefore let us 
take the Galilean system for which the line-element is 

ds * - - dx* - dx? - dx* + dx? . . (8) 

Now, as the equations of the Newtonian theory hold 
only for velocities small compared with that of light, 
we have, if we introduce tnis restriction, approxi¬ 
mately 


ds^edt. 


Then the equation (7) reduces, in the Galilean system, 
to 


d%x * *+ , m d + dx » 

rfl — yrz~ — fn~ 

dt * (Wp c* dt 


•it 


■Ip 2, 3 )} 


I 

c dt 


d md<P 


. (9) 


where v is the velocity of the particle 

Thus we see that if we identify <j> with the Newtonian 
gravitation potential, the first equation of (9) gives 
the Newtonian equations of motion and the second 
equation of (9) leads to the equation of activity in a 
gravitational field Obviously we can identify 0 
with the Newtonian gravitational potential, for the 
equation (4) reduces for the Galilean system to the 
well-known form 

1 

c* J*-*V=* • • • (10) 


We have thus brought gravitational force under the 
general principle of relativity by expressing it con¬ 
sistently in the tensor form. The second term of 
equation (6) is the essentially new feature of this 
theory, and it is curious to note that while it becomes 
insignificant m taking the space-components of the 
gravitational force tensor, it becomes quite significant 
in taking the time-component. The fact that such 
a term has naturally to come in can be seen by multi¬ 
plying both sides of the equation (7) by and 

contracting the product to an invariant, when both 
sides become zero. It may also be seen that the 
choice of a gravitational force tensor seems to be 

limited as we have at our disposal only 0, and 

and it does not seem to be possible to construct an 
alternative tensor degenerating to the Newtonian 
equations unless it be that G M of (6) is multiplied by 
an invariant differing little from unity. But there is 
no justification for doing this at present. 

There is also a striking resemblance between the 
second term of G* of (6), which we shall call the 
" velocity ” term, and the electromagnetic force 
tensor E'*, which can be defined as 

. . . (11) 
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where e is the invariant electric charge and P<*g is 
defined by the equation 

ir> (ika fikfi / T **\ 

**-**,-&*• • • ■ ( } 


where is the electromagnetic potential tensor, 
having for its components the three components of 
the vector potential and the one scalar potential of 
the electromagnetic theory. Now it is interesting 
to note that if we combine the mechanical forces 
acting on a charged particle due to gravitation and 
electromagnetic forces into a single expression, and if 
we take them for the Galilean system, the values for 
the '* velocity " term of equation (6) fit in the diagonal 
of zeros in the following array for Pop, leaving the other 
values of the array unaltered 


Pa0 O 

“7 

P 

- X 

7 

0 

— a 

- Y 


a 

0 

-Z 

A' 

Y 


0 . 


Thus we have shown that if we adopt the scheme of 
equations given above, we can return to the mechanics 
of Galileo and Newton, with the suggested alteration 
in the law of gravitation, still holding fast to the 
ideas of inertia and force and the invariance of mass, 
without being obliged to make mass dependent on 
velocity and to obliterate the difference between mass 
and energy as the special and general theories of 
relativity would lead us to believe , of course, the 
variable inertia of electrons at high speeds could well 
be seen to follow from equations (3) and (ti), leaving 
the notion of the invariability of mass intact 

C, Iv Venkaia Row. 

“ Masthu Baug, 1 ' 

St George's Cathedral Road, 

Cathedral P O , Madras, 

January 1. 


The Biology of the Suez Canal. 

The Cambridge expedition, financed by the Royal 
Society, which left England in September last to 
study the migrations of marine organisms through the 
Suez Canal (see Nature, vol 114, pp. 520, 866) has 
returned on the Orient liner Ormuz The members 
of the expedition were Messrs H M Fox, R Gurney, 
V. C. Robinson, and D N Twist The full results 
will naturally not be known until the collections have 
been worked out, but certain general conclusions can 
already be drawn 

Since the communication to Nature of December 
13 last, the central and northern portions of the Canal 
have been studied Lake Timsah in the middle 
region of the Canal near Ismailia is characterised by 
great variation m salinity, unlike the Great Bitter 
Lake farther south where a high salinity is con¬ 
stant In the centre of Timsah, with a south wind 
and a current to the north, a density as high as that 
of the Great Bitter Lake is recorded Jn other cir¬ 
cumstances the density in the same situation is much 
lower At the edges of Timsah, and in the lagoons 
communicating with it, all intermediate degrees of 
brackish water to pure fresh are found The fauna 
in various portions of the lake is consequently diverse, 
and m the situations where rapid salinity changes 
occur must be resistant to these. 

It is remarkable that whole large groups of animals, 
such as anthozoans, echmoderms, brachyuran crust¬ 
aceans, ascidians, etc, which were absent from the 
Canal in 1882, are now abundantly represented. Yet 
the Canal was opened in 1869, and certain forms such 
as barnacles and cockles established themselves in 
the region of Lake Timsah from the very commence- 
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ment. Why then did these other groups migrate in 
so late ? In Lake Timsah the contrary phenomenon 
is found in the case of Mytilus and Fholas, previously 
very common, now absent. An attempt is being 
made to correlate these arrivals and departures with 
changes m the Canal at different dates. The late 
immigration of the crab Neptunus pelagicus, for ex¬ 
ample, which started from Suez in 1893 and reached 
Port Said in 1898 (Nature, vol. 113, p 714), coincides 
with the first widening and deepening of the Canal. 
A gam, when the water samples brought back by 
the expedition had been analysed and compared with 
past data, the proportions of the dissolved substances 
in the waters of the Bitter Lake may be found to have 
altered at a certain period owing to the upper layers 
of the bed of salt which forms the bottom of the lake 
becoming dissolved. Such a change could affect 
migrations But it must tie remembered that in 
general very little is known about the causes of the 
migrations of littoral marine animals On a sand flat 
opposite Port Taufiq, Suez, for example, the writer 
observed large numbers of Synapta in 1920. At the 
same season in 1921 the ground was covered in 
addition by quantities of immature Centrechmus, 
In 1924 both were absent, although the conditions 
were apparently unaltered 

Between the Bitter Lakes and the Gulf of Suez the 
currents m the Canal arc tidal, reversing their direc¬ 
tion twice daily , and they are rapid Between the 
Great Bitter Lake and Port Said the currents are 
slow and seasonal, flowing to the north for ten 
months, to the south for two only, namely, August 
and September The consequence is that the sailer 
water from the Great Bitter Lake extends north to 
withm 40 km. of Port Said (the total length of the 
Canal is 160 km , and the distance from the Bitter 
Lake to Port Said 98 km ) during ten months, while 
the less dense water of the Mediterranean penetrates 
south beyond Lake Timsah (to a distance of 90 km 
from Port Said) during two months only. The 
results of this are, first, that for most of the year there 
is a barrier to the penetration from the Mediterranean 
of forms which cannot support very salt water, and 
second, that the salter environment of the Bitter Lake 
extends far to the north for most of the year with the 
following possible consequence The fauna of the 
Bitter Lakes was found to be richer than that of the 
seas at the mouths of the Canal, but from a study of 
the Lakes alone it was uncertain whether the favourable 
factor is a more suitable bottom or the higher salinity. 
Now between the Great Bitter Lake and Port Said 
there is a rich fauna on the piers just as far north as 
the .sailer water extends during ten months, while 
between this point and Port Said the pier fauna is 
noticeably poorer. The substratum is the same 
throughout, but the salt-content of the water different. 

The final field work consisted m an examination 
of the fauna and flora of Port Said harbour. Further, 
the bottoms of tugs and barges which had been em¬ 
ployed at one end of the Canal were scraped as soon 
as they moved to the other end, and again after they 
had been there some time, in order to see what forms 
could remain alive in their new environment and 
possibly could have established themselves there in 
the past, brought through the Canal on the ships 1 
bottoms. 

An important side of the work is necessarily in¬ 
complete because a part of the Canal fauna is seasonal 
in its appearance or in its breeding. Large Aurelia- 
like medusae, for example, are so common in August 
that they foul the screws of motor boats, yet they 
were not found bv us. Many animals breed at a 
different period of the year, so that we will be unable 
to give a general answer to the important question 
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of whether this or that form breeds in its new en¬ 
vironment or merely migrates in from the sea during 
the lifetime of the individual. The.se matters should 
be further studied by a future expedition working in 
the spring instead of the autumn 

In conclusion, we would like once more to thank 
the Canal Company for their great generosity m pro¬ 
viding lodging andf boats and for the unfailing help 
and kindness of their employ6s. At the same time 
we must repeat our thanks to the Egyptian Govern¬ 
ment, m particular to the Coastguards service, for 
their very willing assistance H. Munro Fox 

Zoological Laboratory, Cambridge, 

February 6. 


Short-period Variations of the Wind. 

If one examines the autographic records of wind 
velocity and direction obtained at any inland observa¬ 
tory on a summer's day, it will be found that both 
traces are markedly different during the day-time 
as compared with the night An occasion on which 
this effect was very well developed is represented 
m the traces obtained at Porton on July 5-6, 1923 
The anemometer vane is mounted at a height of 13*5 
metres and has an excellent exposure. The direction 
chart shows that during the day-time the wind is 
characterised by very large variations in direction 
These variations are, moreover, of a peculiar type 
It is observed that the wind assumes a fairly steady 
and deffmte direction for an interval of the order of 
ten minutes. It then suddenly swings through an 
angle of perhaps 6o Q or even 90 0 After main¬ 
taining this new direction for .some minutes*, the wind 
shifts again with equal suddenness Regarded as 
short-period variations, these shifts are quite irregular 
in occurrence, although when considered over a 
period of some hours, the mean direction agrees with 
that demanded by the pressure gradient In contrast 
with this behaviour we may compare the trace 
obtained during the night This m the normal type 
of trace in which deviations from the mean direction 
are both small m amplitude and of short duration. 
The wind velocity record also shows a characteristic 
effect during the day-time short intervals of nearly 
dead calm alternate discontinuous^ with intervals 
during which the velocity is nearly constant with a 
value of two or three metres per second It may be 
noted that the durations of these lulls and gusts are 
about the same as those of the changes in wind 
direction. At night-time the velocity trace becomes 
normal like the direction trace. 

The effects described above are much more marked 
in summer than in winter ; they occur during the 
day and not during the night; and the stronger the 
sunshine the more pronounced the effect. More¬ 
over, an examination of the Shoeburyness records 
shows that the phenomenon is strongly developed 
in off-shore winds, but only very slightly in off-sea 
winds. 

Attempts to explain this phenomenon in terms of 
the interchange of masses of air at different heights 
appear to be unsatisfactory for the following reasons. 
In the first place, observations at Pprton tend to 
show that lulls of this type extend from the ground 
up to a height of at least 15 metres, and it is difficult 
to understand how a thin layer of air lying on the 
ground can be extended to this height. In the 
second place the experimental evidence seems to 
indicate the non-existence of descending currents 
which would be adequate to cause the gusts. In 
this connexion Mr. C. E. Britton has kindly examined 
the pilot-balloon observations made at Shoeburynees, 
Attdhe finds that* under conditions of strong convec- 
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tion, descending currents are conspicuous by their 
absence. (The vicinity of cumulus clouds is, of 
course, not being considered.) Thus in all proba¬ 
bility the cool descending currents are comparatively 
slow and are spread over wide areas In this event 
they will not retain their initial high velocity in the 
manner necessary to produce the observed gusts. 

As an alternative to tins explanation, it occurred 
to Mr, O, F T. Roberts and the writer independently 
that the phenomenon might be caused by small 
travelling zones of reduced pressure. Such areas of 
reduced pressure are presumably to be found at the 
base of columns of ascending air on days of strong^ 
convection. The inflow of the surrounding air 
towards such centres will necessarily constitute 
miniature cyclones These miniature cyclones will 
travel with the general air movement, and their 
passage will produce, on the present view, the parti¬ 
cular type of gustiness which we are here considering. 
Thus, if one of them passes an anemometer so that 
its own circulation assists the general air movement, 
then a gust will be produced, and similarly if its 
circulation opposes the general air flow, then a lull 
will result It will also be seen that the passage 
of miniature systems of this type will give rise to 
the particular kind of direction variation which is 
associated with this form of velocity gustiness 

Considering the duration of this type of gust in 
conjunction with the wind velocity, it appears that 
a common value for the “ diameter " of these minia¬ 
ture cyclones is of the order of a kilometre By the 
aid of Ferrers equation, it is possible to calculate the 
reduction of pressure necessary in one of these 
systems to produce a gust of 2 metres per second in 
an otherwise still air In this case the cyclostrophic 
term is far more important than the geostrophic 
term, and it is found that a pressure difference of 
about one-twentie\h of a millibar is required, Con¬ 
ditions corresponding approximately to this case 
occurred between 1100 h and 1300 h on the date 
already referred to The microbarograph trace for 
the same period shows quasi-periodic variations of 
about one-twentieth of a millibar, and of roughly 
the same " frequency *' (about 8 to 10 per hour) 
a.s the gusts Similar results are found on other 
days of strong sunshine and light winds 

It is interesting to observe that, since the geo¬ 
strophic effect is so small in pressure systems of this 
size, the direction of circulation within them will 
not necessarily always be that of full-sized cyclones 
in the same hemisphere The direction of rotation 
will rather be determined by the initial \eIoaty of 
some part of the air which goes to form the new 
miniature cyclone. For this reason gusts and lulls 
will sometimes be accompanied by temporary veer¬ 
ings in the wind direction and at other times by 
backings 

Interpreted in terms of eddy-diffusion, the effect 
described above may be regarded as implying a very 
large value for the horizontal components ot the 
coefficient of eddy-diffusion if considered over a long 
time interval. But if considered over a period of 
say half an hour, then the effect can only be regarded 
as irregular, The special characters assumed by the 
wind velocity and direction in these circumstances 
may also be regarded as special types of variation 
in the longitudinal and lateral components of the 
wind It is a matter of some interest to ascertain 
whether, under the same conditions, the vertical 
component of the wind acquires any corresponding 
peculiarity, Although it has been shown by Taylor 
(Advisory Committee for Aeronautics, Reports and 
Memoranda, No. 345) that in general the longitudinal, 
lateral, and vertical components of gustmess are 
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approximately equal, it was thought worth while to 
construct an instrument which will provide continu¬ 
ous records of the vertical component of the gustiness 
of the wind. Such an instrument is now in operation 
at Porton, and it is hoped that it will throw further 
light upon the nature of the short-penod variations 
of the wind near the earth’s surface, 

N. K. Johnson, 

Meteorological Department, 

Experimental Station, 

Porton, Wilts. 


Estimating the Qualities of a Photographic Plate, 

The testing of photographic plates presents to-day 
a number of complexities, and is so wholly un¬ 
satisfactory from a technical point of view that two 
special meetings have been convened by the Royal 
Photographic Society, held on January 7 and February 
10, at which discussions have been held, and sugges¬ 
tions made, by leading authorities for a better system 
of estimating the speed and general characteristics of 
sensitive emulsions A special committee has also 
been appointed to consider the suggestions resulting 
from these discussions, which arc to be forwarded to 
an international gathering in Paris next June, where 
it is hoped that some new system may be generally 
agreed upon 

The accepted method of plate-testing, devised by 
Hurter and Driffield m i8qo, is to expose sections of 
a plate to a standard light source for times increasing 
geometrically, and after development under standard 
conditions to measure the densities of these strips and 
to plot them as ordinates against log exposure The 
result is a curve of the well-known form shown in 
Fig. 1, PQRS . But with the very great increase in 
Speed of modem plates these “ characteristic curves ” 
often show a type of curve like XYZ in Fig. i. 

In curve PQRS, PQ is termed the under-exposure 



portion, QR the straight-line portion, representing the 
1 period of correct exposure, and RS the over-expos¬ 
ure portion. With many high-speed plates stretches 
out to XY r i.e. the under-exposure portion becomes 
straight, and indeed most studio negatives as made 
by the professional photographer of to-day utilise only 
this part of the curve ; on higher exposures the curve 
may jump upwards, as shown by YZ, such a plate 
giving good density in the extreme " high-lights,” 
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but soft, uniform gradation in the half-tones and 
" shadows.” 

If the straight-line portion of curve PQRS be pro¬ 
duced to cut the log exposure axis at L t OL represents 
the inertia of the plate, and its reciprocal represents 
the speed ; 34/OJL gives the accepted H. <& B. speed 
number. 

Nieta has, however, shown that if several plates, 



given the same exposure, be developed for different 
times, and their curves plotted, such curves, A , B , and 
C for example in Fig. 2, may intersect at some point 
X , below the log E axis if there is free bromide present 
in the silver bromide emulsion, as is almost mvariably 
the case. In such a case the inertia, as seen, will 
vary according to the time of development, and he 
suggests using the co-ordinates a and b in making the 
speed determination. 

The contrast-giving power of the plate is measured 
by the steepness of the curve, and is called the 
development factor, 7, This is proportional to tan 0 f 
and clearly 7 will be different for different times of 
development, being k tan B x for A, k tan 6 % for B , 
and k tan for C. 

Here, then, are some of the difficulties with which 
we have to deal, and on which some general con¬ 
vention is so urgently needed. Take curve XYZ in 
Fig. 1, for example. Shall we extend ZY to meet 
the log E axis to give the inertia, or shall we extend 
YX ? Shall we plot a family of curves developed 
for different times, and use the co-ordinates a and b, 
where the speed number H could be obtained in¬ 
dependent of the contrast-giving powers of the plate 
by using an equation of the form 

log H =log k -a +1 ? 

Another difficult problem is to express the under¬ 
and over-exposure parts of the curve simply. PQ 
(Fig. i) is of paramount importance to photo- 
engravers in the making of half-tone and line repro¬ 
ductions, as on it depend the " woolHness " of the 
dots and diffuseness of edge of a line. PQ and RS 
are of vital importance to the physicist where be is 
attempting to measure either light intensities or 
radiations by means of density ,—the only portion 
of the curve that may be used is that in which 
log density/log exposure is absolutely constant; i.e. 
he must use QR only. 

The wave-length limits of the light source also 
affect gradation to some extent, and some primary 
and secondary source of light, universally adopted, » 
most desirable. 

The position may be summed up by saying that, - 
in view of the very extended applications of photo* 

graphy to science and industry, and the extensive 

* * 
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use of half-watt lighting for studios by the portrait 
photographer, some fuller means must be found for 
expressing the characteristics of a plate and for 
interpreting its properties. T. Thorne Baker 
Research Laboratory, 

Imperial Dry Plate Co., Ltd., 

Cncklewood, N.W.2* 


Excitation of Forbidden Spectral Lines. 

Hansen, Takamine, and Werner (Kgl Danske 
Vtdenskab. Selskab Mathfys . Medd 3) have observed 
the line iS -2 p, (Paschen's notation) of mercury in a 
condensed discharge, and Takamine and Fukuda 
(PAys. Rev 25, p 23, 1925) have found the line strongly 
developed in the glow of a branched arc We have 
excited this line, the corresponding lme of zinc, and 
both iS -2 p x and iS - 2 p 9 of cadmium in the positive 
column of a hot-cathode discharge. The positive 
column was viewed end-on while the cathode glow 
was confined to a side tube. The potential difference 
across the entire tube was of the order of 100 volts, but 
the tubes employed were of such length, 30 to 100 cm , 
that the voltage drop per mean free path of an electron 
was quite small. The spectrum is strictly of the arc 
type, only a few of the more readily excited spark 
lines appearing, and these in comparatively low 
intensity 

The cadmium lines, XX 2230, 2267, 2307 and 2329, 
were sharply absorbed by the positive glow, a spark 
under water or discharge in a hydrogen tube being 
used as the continuous background These lines have 
been independently classified by both Ruark arid 
Paschen (unpublished) as belonging to the group 
2 p - 2 p l , Other members of this group involving 
transitions from the 2level were definitely not 
present in absorption An unknown lme at \3086*7 
appeared on some of the exposures as a weak but 
sharp absoiption line 

. Faux D Foote 

T Takamine 
K L Cuinauli 

Bureau of Standards, 

Washington, I) C. 


Radio Reception on Frame Aerials. 

Experiments m the reception of medium -powered 
distant broadcast stations on small frame-aerials of 
particularly small high-frequency resistance, with the 
use of correspondingly light reaction-coupling of the 
type usually associated with the name of Reinartz, 
appear to indicate that the commonly-accepted ideas 
as to the magnitude of the high-frequency voltages 
which can be registered on such aerials with small 
total tuning capacities across them, in these circum¬ 
stances, require some modification. 

With a frame of approximately circular form and 
1 m diameter, with 11 turns of thin bronze strip 
6 mm. wide, spaced at S mra. in the form of a flat 
spiral (2 extra turns providing the Reinartz reaction- 
coil) ; and using a detector-valve and one trans¬ 
former-coupled audio-frequency amplifying valve, 
both of amplifying factor M =* 20 ,1 was able to observe 
clearly intelligible speech and music from about 
thirty British and Continental stations, ranging from 
Aberdeen to Rome, in the course of one Sunday 
evening, in a quiet high point 35 miles N. of London, 
and on the first floor of a substantially-built house. 
Many of these stations, including the last mentioned, 
were later audible on a loud-speaker in a very quiet 
room; corresponding to a R.M.S. audio - signal- 
voltage of an average order of 0*3 volts. I had 
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previously observed that, with an additional high- 
ratio transformer-coupled audio-frequency ampli¬ 
fying valve (three valves in all), at least two American 
broadcast stations could occasionally be heard, 
subject to the usual fading, on an even smaller aerial 
I he tuning and reaction-control were of an un¬ 
usually fine order , and oscillation-hysteresis had to 
be carefully eliminated The signal-voltages observed 
here appear to be inconsistent with the usual esti¬ 
mates, and suggest also a revision of current practice 
m 11 radio-frequency amplification " 

A. L) Cowper 


An Experiment with a Stroboscope. 

On page 543 of vol III of the " Dictionary of 
Applied Physics," an experimental arrangement is 
described where the stroboscope disc is illuminated 
by an intermittent light, using a neon-tube, an 
induction coil, and an electromagnetically controlled 
tuning-fork The same experiment can be per¬ 
formed m the light of an ordinary neon filled 110- 
volt Osghm lamp to which current is supplied from 
an alternating-current lighting circuit If the labora¬ 
tory supply is of continuous current, then the arrange¬ 
ment can be considerably improved with the use of 
a rotary convertor the speed of which can be regulated 
so that the frequency of the intermittent light can 
be ascertained directly with a speedometer and stop¬ 
watch. As a demonstration experiment this arrange¬ 
ment is particularly convenient, since both the strobo¬ 
scopic disc and the frequency of the source of light 
can be varied at will, and very interesting effects 
may be observed G R Paranjp£ 

Royal Institute of Science, 

Bombay, 

January 2 


The Crisp Collection of Microscopes. 

May I add a note to the brief statement referring 
to the Cnsp collection of microscopes in Nature of 
February 14, p 241 > Doubtless it is true that on 
occasion the late Sir Frank Crisp may have led the 
authorities to believe that he contemplated leaving 
his collection to the Science Museum at South Kensing¬ 
ton, but it is equally true that lus chief desire was 
to see his collection used for the preparation of a 
comprehensive history of the microscope in amplifica¬ 
tion of Mayall’s Cantor Lectures, printed in 1886 
Some years ago lie asked me whether I would be 
willing to compile such a history, and he gave me a 
few notes on his instruments for the purpose Last 
week I received a letter from my friend Prof Poulton, 
in which he recalled a conversation with Sir Frank 
Crisp. " I remember his telling me that he did not 
know what to do with it (the collection), and I tned 
to persuade him to leave it to the Pitt Rivers Museum. 
If the collections now in the Old Ashmolean had been 
there, then I expect he would have left it to Oxford " 
This I believe to be the truth Sir Frank Crisp did 
not desire to duplicate the senes m the possession of 
the Royal Microscopical Society, or that his collection 
should be merged m a larger one, and only be partly 
exhibited. But the facts that many of the parts of 
the instruments have got mixed, that historic ex¬ 
amples have been divorced from their history, that 
the collection has been distributed without having 
been properly catalogued, is an international calamity. 

R. T Gunther, 

Magdalen College, 

Oxford, 

February 14. 

H 2 
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The Investigation of the Properties of Thin Films by Means of X-rays. 1 

By Sir William Bragg, K B.E, F.R.S. 


'INHERE are a number of problems of the highest 
1 importance which are, or can be, contained in 
the study of what we often call the'* thin film/’ They 
are Jinked together by the fact that most reactions 
between bodies are largely determined by what takes 
place at their points of contact, and therefore by the 
nature of their surfaces. What is to be found in the 
interior of the body is often of much less importance 
than the composition and state of its surface film The 
immensely varied problems of surface tension aie 
examples of one kind the phenomena of catalysis, of 
friction and lubrication are examples of other kinds. 

Though the thickness of the surface film is so import¬ 
ant, it is often \ery small—beyond the limits of direct 
optical measurement The X-rays measure more 
minute quantities than the microscope, and we may 
well ask if they can carry us any further They 
measure only, it is true, the spacing of a stratification, 
and a stratification cannot consist of a single layer or 
film : so that the rays cannot be applied directly to the 
examination, for example, of the black spot on a soap 
film. But they are able to help in an indirect yet 
effective way Tor they deal with problems of the 
arrangement of molecules, and all these manifestations 
of surface action are directly dependent on the arrange¬ 
ment ot the surface atoms and molecules Also the 
substances, the actions of which in single thin films arc 
of great interest, are often found multiplied into crystals 
which actually can be examined by the X-rays. 

The soap bubble and soap film have long been studied 
for their beauty and their interest Since they have so 
large a surface in comparison with their volume content, 
they offer special advantages for the examination of 
surface actions Yet they are so full of detail that even 
with the last few years new and most interesting dis¬ 
coveries have been made with respect to them. It will 
be convenient to review some of these briefly as illus¬ 
trations of the facts that ha\e to be accounted for. 

When the bubble is near its end a black patch often 
appears, and soon afterwards the bubble bursts The 
patch is black became it is so thin, and therefore 
reflects little light. It might be thought that the 
“ black spot ** represents a breakdown in the structure, 
a forerunner of collapse. But it is in reality a relatively 
stable affair * in proper circumstances it can be main¬ 
tained for hours and days, as Sir James Dewar loved to 
show. Remold and Rucker, Rayleigh, Johannot, and 
many others were greatly interested in the sharpness 
of its outline, its thinness, and the uniformity of its 
texture They recognised two degrees of blackness, as 
Newton had done long before ; they supposed them to 
represent a single film and its duplication. They suc¬ 
ceeded in measuring the thickness, and estimated it to 
be about 60 Angstrom units in the case of the thinner 
and twice as much in that of the thicker. 

When a film is correctly prepared and mounted, the 
black spot appears at once at the top of the film, a 
horizontal line separating it sharply from the rest with 
ks horizontal bands of colour. Small black spots are 
continually forming at various points of the coloured 
film and rushing up to join the main spot : it is, of course, 

Discourse delivered At the Royal Institution on Friday, January 16. 
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the downward movement of their surroundings which 
makes them move in the opposite direction. Some¬ 
times minute points of light like stars appear, moving 
about on the surface and especially at the edges of the 
black spots—drops of water apparently 

When observations of this kind are made in the quiet 
of a laboratory, with small and more manageable films 
and with special instrumental facilities, a fineness of 
detail is revealed which cannot be followed on the 
screen Our knowledge of these details is due to the 
beautiful work of Perrin, published in 1918, and to its 
repetition by Wells in 1920 To state Perrin's results 
very briefly, it appears that the two degrees of thickness 
first observed are due to the existence of a very thin 
uniform film and its doubling, as had already been 
shown , that the existence of three more degrees of 
blackness observed by Johannot was due to further 
repetitions of the same la>er, and that a close ex¬ 
amination revealed the existence of dozens of these 
layers, all multiples of the same fundamental thickness. 
In the blackest spot there was but one layer, and this 
was, strangely enough, the most stable of all. Other 
similar layers could he found superadded, like sheets of 
paper of the same uniform thickness, until the film was 
thick enough to show the rich colours of Newton’s rings 
which the soap film ordinarily displays As we know, 
the colour of the film is an indication of its thickness. 
For example, the colours proceed from black through 
greys, becoming lighter and lighter as the thickness 
increases, then to a nearly pure white, then through 
straw-yellow, yellow, orange-red, dark red to a violet, 
which always changes very quickly with alteration of 
thickness, and so forms a definite stage The thickness 
has now reached (for water) about 2x00 A t T Perrin 
counted 37 to 38 steps by which the superimposed 
sheets mounted to the full thickness that gave the 
violet tint He made measurements also with mono¬ 
chromatic light and as his final result arrived at the 
conclusion that the thickness of the single film was 
about 52 A U Wells found a somewhat smaller value, 
namely, 42 A.U. Perrin, and Wells after him, con¬ 
cluded, on evidence which we have not time to con¬ 
sider, that the single film was composed of a double 
layer of oleic acid, arising from the hydrolysis of the 
sodium or potassium oleatc m solution. 

Now Rayleigh, Devaux, and more lately Langmuir, 
Hardy, and Adam have measured the thickness of an 
oil film spread on the surface of water. It appears 
that in the case of a fatty acid such as stearic or 
palmitic, when the surface is fully charged, the long 
chains stand on end, their carboxyl terminals rooted 
in the water, for which they have a great attraction, 
and their methyl terminals are turned outwards. The 
length of the oleic acid molecule is about 23 A.U. It 
is clear that this length can easily be in agreement 
with the suggestion made by Perrin. His film of 
52 A.U., or 42 A.U. according to Wells, would consist 
of two layers of oleic acid molecules, the carboxyl ends 
meeting in the centre. The molecules are held together, 
side by side, to form a strong sheet, while the methyl 
groups form a surface reacting very slightly with any¬ 
thing outside. 
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The examination of crystal forms by means of X-rays 
shows that the peculiar arrangement of the molecules 
in these films on water extends also to the solid crystal 
in a great number of cases, and may probably be con¬ 
sidered as characteristic of the structure of a large and 
important class of substances It is in the first place 
to be found in the solid forms of the fatty acids, hydro¬ 
carbons, alcohols, and other long-chain molecules 
These have been examined by Piper at Bristol, and by 
Muller and Shearer in the Davy Faraday Laboratory 
I referred to a few of these a year ago The number 
examined has been largely increased during the last 
twelve months, and the results that have been obtained 
are ready for publication 

When a small quantity of one of these substances is 
placed upon a plate of glass or mica, either by melting 
or by pressing, a formation of layers results, much more 
so by the latter operation, for it would appear that the 
picssing and working encourage the arrangement of the 
molecules and the regularity of the layers that are 
formed The material is now placed on an X-ray 
spectrometer, and a photograph is taken by the method 
of the revolving crystal The photographic plate shows 
usually a number of lines which clearly represent the 
orders obtained by reflection from the plane of the 
layers. In this way the thickness of the layer can 
easily be measured with an accuracy of about i per 
cent Ten or more orders are often observed. The 
cleavage plane of many crystals, especially of the class 
I am desmbing, often gives several oiders, but not 
usually so many as in this case , other reflecting planes 
may give only one, perhaps two, higher orders of 
moderate strength, more often only very weak reflec¬ 
tions, except in the first order. No doubt the case is 
parallel to the well-known effect in optics, where a 
grating yields many orders of spettra when the lines 
are sharp and fine. The “ line ” in this case is a well- 
defined discontinuity in the distribution of scattering 
centres which occurs at the ends of the long molecules , 
a defect would be caused by the presence of the hydro¬ 
gens of a methyl group, an excess by the oxygens of a 
carboxyl group. We may suppose the planes which 
separate layers of these molecules to be well marked in 
this way, and that otherwise there is a fairly even dis¬ 
tribution along the body of the molecule. 

If we plot the spacing of each substance of any 
one series against the number of carbon atoms in the 
chain, we find at once that the indicating points lie 
exactly on a straight line, except when the chain is 
short. This has been proved by Muller and Shearer 
for the fatty acids, hydrocarbons, alcohols, ketones, and 
in other cases, and the regularity of the Tesdlts leaves 
no doubt as to facts. The increase for each carbon 
atom is either about i-o A.U. or 1*3 A.U , the former 
occurring in the fatty acids, for example, and the latter 
in their esters. 

If we may assume that the molecules lie perpendicu¬ 
larly to the layer, the numbers found for the thicknesses 
are actually the lengths of the molecules, and there is 
some ground for supposing this to be often true. But, 
of course, the molecules might not be normal to the 
layer, in which case the length of the molecule would 
be more than the thickness of the layer. It is certain 
that this may sometimes be so. Small crystals of sub¬ 
stances of this class have been obtained and success- 
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fully measured in these laboratories by R E. Gibbs, m 
spite of the fact that they each weighed only about 
a hundredth of a milligram, Gibbs finds that the 
crystals are of monochnic prismatic form 

In this instance, then, the molecule is not upright but 
sloping. Jt is difficult to imagine that the molecules all 
slope one way in the oil films on water , there would 
surely be some unique and recognisable direction in the 
film. It is possible that the explanation may be found 
in the fact that there arc actually two ways, perhaps 
several ways, in which the molecules arrange them¬ 
selves Gibbs has found an orthorhombic as well as a 
monochnic form, and Muller has observed that a 
hydrocarbon gives a somewhat different value for the 
spacing when it is only a few degrees below its melting- 
point The physical appearance is different in the two 
cases. In the latter the film is translucent in the 
usual case it is opaque, prohablv on account of minute 
crevasses formed during shrinking This may be the 
cause of the change we see passing over cooling c andle 
grease : it is transparent one moment, and suddenly 
clouds over 

The inclination of the molecule to the plane of 
cleavage must be finally settled before wc arc quite sure 
that we are measuring the actual lengths of the mole¬ 
cules, but we may hope for an early solution. 

The fatty and molecules are in double layers, but the 
hydrocarbons are not We know this in two ways In 
the first place, the actual increase in length for each 
carbon atom is twice as great in one case as m the other. 
In the second place, the even orders of the fatty acid 
spectra are very weak compared to the odd orders 

Such an effect can be produced in an optical grating 
by an alternation of white and black lines on a grey 
ground. An alternation of strong and weak black lines 
gives strength to the even orders substituting white 
for one of the blacks is equivalent to changing the sign 
of its contribution Gratings can be so made as to 
illustrate the point If molecules pointing opposite 
ways are joined by their carboxyl terminations, then 
the methyl ends of the molecules are weaker in s<atter- 
ing centres than the general average along the molecule, 
but the parts where the carboxyl groups join together 
are afxive the average in strength 

Shearer finds another illustration of this effect in the 
case of hydrocarlxms which form a single layer, but are 
converted into ketones by the substitution of oxygen 
for hydrogen at some point of the length When the 
substitution is at the middle of the chain, there is at 
that point an excessive number of scattering centres, 
and we have again the circumstances that cause re¬ 
inforcement of the odd orders. But if the substitution 
is not at the middle of the chain, the odd orders are 
no longer strong compared to the even. 

We have, therefore, in these stratified layers which 
we are examining by the X-rays, the very same forma¬ 
tion that Perrin has observed in the liquid films. The 
molecules are found, without exception, to be extended 
to their full length, and linked together by their car¬ 
boxyl terminals. Shearer finds the length of the double 
molecule of oleic acid to be about 36, which is to be 
compared with the 52 of Perrin and the 42 of Wells. 

The conditions which lead to the formation of films 
on a water surface, and layers in the fatty acids and 
similar bodies, are operative also in the case of a large 
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number of more solid crystals. A certain flakiness is 
the result, the crystals cleaving very easily into thin 
layers which slide readily on one another, and often 
give a greasy feeling to the crystal, 

Naphthalene and anthracene are cases in point. 
Their molecules are long and narrow, and are arranged 
side by side like the oleic acid molecules on water. A 
single layer is like the corn in a field ; but they lean 
over like the corn when a wind is blowing. They are 
not perpendicular to the layer. The bonds that tie the 
molecules side to side must be stronger than those that 
tie them end to end, because the flakes are so easily 
parted from one another. The naphthalene molecule 
contains two hexagonal nngs of carbon atoms and the 
anthracene molecule is extended by the addition of a 
third, so that the layer is thicker in the latter case In 
both cases the molecule has a centre of symmetry, and 
in each layer the molecules are divided into two classes 
in respect to their orientation. Any member of one 
class is joined up by ties of some sort to several 
(probably four) members of the other class, which 
immediately surround it in the flake ; and it would 
seem that this cross linking holds the flake together 
and gives it its strength 

It is likely that a very large number of other sub¬ 
stances are built on the same plan Even when their 
examination has not yet been attempted by means of 
X-rays, their crystallographic measurements suggest 
the fact. 

In other substances a similar external form is 
attained by a somewhat more complicated internal 
arrangement. The molecule has of itself no centre of 
symmetry, in fact no symmetry at all, and twice as 
many are required in the construction of the monoclinic 
prismatic unit of pattern. This is the case, for example, 
with benzoic acid, and probably with many of its 
derivatives Hut there is the same flakiness which may 
be put down to the same causes ■ (i) the general orienta¬ 
tion of the molecules so as to he across the flake, and 
(2) the hydrogen terminations In all these cases we 
find that the crystal is tied together by links extended 
from each molecule to neighbours of the other possible 
orientations: this seems to be an essential feature of 
crystal construction. It cannot, of course, be followed 
in the lowest type of crystalline symmetry, where there 
is but one orientation possible, and every molecule is 
arranged exactly as every other. But though this 
arrangement can be conceived, it is doubtful whether 
there is a known case it has been shown by Astbury 
that calcium thiosulphate, generally quoted as the 
solitary example, has probably the symmetry of Class 2, 
which contains two orientations, connected by a centre 
of symmetry Whether this is so or not, it is certain 
that m at least the vast majority of cases, cross linking 
is an important feature It may very likely be a factor 
in the determination of the faces that appear on a 
crystal A face will naturally contain specimens of 
more than one molecular orientation, so that the 
elements of the face may be tied together strongly. 
For example, in naphthalene, as in many other cases, 
all the usual faces contain equal numbers of molecules 
of the two orientations. one might even predict the 
arrangement from the knowledge of the form. 

If, therefore, we suivey the general characteristics 
of this large class of flaky crystals, we observe that the 
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monomolecular films of Langmuir and the multiple 
stratifications of Perrin, and the whole range of thin 
films,” have much in common with the solid members 
of the class. Yet there are significant differences. It 
seems possible by studying both resemblances and 
differences to obtain some fresh light on the properties 
of the more" liquid ” films. 

With these facts before us we may perhaps formulate 
a more detailed theory of the black spot on the soap 
film. The ordinary thick film is bounded on each side 
by the monomolecular film of oleic acid. In this film 
there is certainly arrangement. Adam, in particular, 
has examined the compression of the film under applied 
forces, and his observations and conclusions fall in 
naturally with the ordered array that we should expect 
to be there. But the film is imperfectly crystalline. 
It is compressible up to a certain point, and during the 
range of compression may be considered as a two- 
dimensional gas. The perfect crystal of this class of 
substance is found m the films studied by Muller and 
Shearer, and in the minute crystal which Gibbs has 
measured. The perfect crystal of oleic acid contains 
twice as many orientations as the film of oleic acid on 
water : the molecules on the water are only one way 
up, and the reversed molecules are required to complete 
the structure. 

Suppose, however, that the oleic acid films on the 
two sides come into contact anywhere ; the conditions 
for the completion of the crystalline structure are now 
all present. The carboxyl groups not only meet, but 
interlace: each molecule in the upper group linking 
together two or four molecules in the lower, and vice 
versa. This is doubtless a far more stable form of 
arrangement than that of the single film. The two 
outside single films, once united in one place, must 
increase their area of contact, and will dm e the expelled 
water before them until the accumulating heap becomes 
too great for them to push any further, the action being 
assisted by the tension of the rest of the film 

The film thus formed is a real crystal, because it 
contains all the molecular orientations. The black spot 
is simply the thinnest possible flake of oleic acid. It 
is true that oleic arid melts at n° but the crystalline 
structure is there, in a mobile state. Solution cannot 
be made to enter between the two surfaces now united 
in crystalline fashion. Other films may be formed and 
float about on it, holding on by virtue of the feeble 
attractions of the methyl groups on one another : even 
the pressure of the air must help in keeping them 
together. These added films will slide about easily; 
they also will be true crystals of oleic acid, probably 
without any water. 

The differences between the conditions and structure 
of the black spot on one hand and the neighbouring 
thick film on the other are so great that we may cease 
to wonder at the sharpness of the boundary and the 
enormous change in thickness: on one side of the 
boundary the thickness may be hundreds of times as 
great as on the other. 

When the black spots appear and rise through, the 
thick part of the film to join the general black area at 
the top, they leave trails behind them: they look like 
tadpoles swimming up to the top of the water. When 
the motion becomes less violent the tails shrink into 
small circular spots. On the other hand, ijf a thick 
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patch is forced by the general turmoil into the middle 
of r black film, it tends also to a circular shape. 

We come now to another of the important surface 
effects, namely, that of friction, or, stated inversely, of 
slipperiness These flaky substances are in general 
slippery and greasy to the touch. The greasy feeling 
seems to be due to the ease with which the flakes are 
split from the main body of the substance, and then 
slide over it. Graphite is an extreme example of the 
flaky state: and without forcing its inclusion in the 
class of substances we are considering, we observe that 
the atoms in each flake are tightly tied together, and 
that there is a very weak linkage between a flake and 
its neighbours It is the combination of these condi¬ 
tions that makes for good lubricating qualities. Now 
in these substances the same conditions hold to a 
greater or less extent: the molecules of steanc acid, 
for example, are tied together more tightly side to side 
than across the ends at which the methyl groups are 
attached. If, therefore, stratification exists to any 
considerable degree, the same consequences follow as 
in the case of graphite. In general, stratification is in¬ 
complete, which is another way of saying that a large 
perfect crystal of stearic acid is never seen. Pressure is 
one agent that causes stratification, so that if one presses 
a piece of steanc acid or other material, the very press¬ 
ure produces the conditions for easy slipping. I have 
already mentioned that Shearer and Muller have often 
found that a portion of the material melted on to a 
piece of mica or glass, and placed on the spectrometer 
in the necessary position for giving reflections from 
planes parallel to the glass, was comparatively in¬ 
effective in this respect. It would give clear evidence 
of those two spacings which are found on all the plates, 
and are ascribed to the widths of the molecules and 
are independent of their lengths. When the specimen 
was pressed, or rubbed down on to the plate, the 
stratification spacing appeared at once, and the others 
disappeared, thus showing the nature of the rearrange¬ 
ment that had taken place. It may be that this effect 
explains other properties of greases. I am told that 
the special grease used in binocular fittings is made 
serviceable by working with a palette knife 

We must recognise, however, that the layers built 
into the crystal are not at all times ready to slide, other¬ 
wise a mere tilt of the crystal would cause them all to 
slide off one another like a pack of cards. There is a 
sticking friction to be overcome, exactly as in graphite. 
It is only possible to speculate as to the cause ■ perhaps 
it is a real molecular effect, and sliding only occurs 
when the bonds, weak as they are, are further weakened, 
as if the substance was about to melt: perhaps it is 
rather a mass effect and due to imperfect crystallisation. 

It seems not unlikely that, at its best, slipperiness m 
these cases is almost perfect. Between two perfectly 
formed methyl layers there is very little friction indeed, 
perhaps none at all. The methyl layer is seen at its 
best on the surface of the black spot in the soap film, 
and various writers have noted that one layer slides 
very easily Over the other, Perrin, in fact, has directed 
attention to this remarkable effect, as shown in the 
Brownian movement of fragments of one layer, lying on 
and sliding over another. 

In some of the experiments of Sir William Hardy 
' and Miss Doubleday the condition of nearly complete 
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slipperiness is attained Their beautiful researches on 
il boundary lubrication,” that is to say, the slippermess 
of very thin films, have established certain rules of 
surprising simplicity. They have found cases in which 
friction nearly vanishes, and in general accordance 
with the above, they frequently occur when a solid 
lubricant is practically wiped and rubbed off the sur¬ 
face, a true stratification in a very thin film being 
probably left. 

Not only the phenomena of surface tension and of 
lubrication, but also those of catalysis, must be inti¬ 
mately connected with the actual arrangement of L 
molecules. We speak of stereochemistry as showing 
the relations of the atoms in the molecules to one 
another, their mutual orientation and distances To 
deal with these subjects we shall have to extend stereo¬ 
chemistry to cover the mutual distances and orienta¬ 
tions of molecules as well as of atoms. We see that we 
must not treat a molecule as if it were simply a sphere 
attracting according to gravitational laws : it is not 
even sufficient to speak of an atom m this way, except 
as an approximation m the case of ionic substances 
like rock-salt. If some super-Brobdingnagian inquirer 
were to argue from effects observed on the surface of 
the earth as to the nature of the human beings to which 
the effects were ascribed, and being unable to detect a 
single individual by the most refined methods of which 
he was capable, should say, 0 Let us prowsionally 
assume the human being to be a sphere, having similar 
properties in all directions and no special points of 
attraction.” he would not get very far towards a satis¬ 
factory explanation of his subject. It would be an 
advance should he recognise the existence of two types 
of opposite sign, and lay the foundations of an ionic 
theory of heteropolar assemblages, but even then he 
would fall far short of the truth In the same way, 
when wc try to explain surface tension as the result of 
the mutual gravitational attraction of spherical atoms 
or molecules, we cannot make much progress Indeed, 
we sometimes arrive at consequences that appear 
startling, as when wc determine their attractions by 
measuring the energy required to tear surface molecules 
away in the process of evaporation, and then proceed 
to deduce the existence of pressures of thousands of 
atmospheres within the body of a liquid. So we may 
measure the force required to tear away the fringing 
links of a piece of chain mail, take them to be due to 
mutual attraction between the links, and thence deduce 
the existence of an enormous pressure within the piece. 

It is when we consider a catalytic surface as possess¬ 
ing active centres on its surface, the lelativc positions, 
magnitudes, and mutual distances of which are such 
that two wandering molecules of different kind, 
attracted by these points, may be held together in a 
special way, that we get some idea of the fundamental 
action of catalysis. It is important to consider, as the 
basis of surface actions, the arrangements of the mole¬ 
cules at a surface, both arrangements that actually 
exist, and those that are predisposed to exist This 
idea runs through all the work of those experimenters, 
Langmuir, Harkins, Hardy, Adam, Perrin, and many 
others* who have made such progress of recent years; 
the X-ray studies emphasise this view and supply many 
quantitative measurements by which it may be shaped 
and strengthened. 
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Biographical Byways. 1 

By Sir Arthur Schuster, RR.S. 


8. Three Gottingen Professors, and an Adventure. 

HEN I went to spend two months at Gottingen 
in the summer of 1874, Wilhelm Weber (1804^ 
1891) had just retired from the professorship. I doubt 
whether the present generation of physicists are familiar 
with his work, though there was a time when electricians 
talked about weber-currents, galvanic-currents, and 
faradic-currents as if they were different things. I feel 
sure, however, that chemists have not forgotten 
Friedrich Wohler (1800-1882), who occupied the chair 
of chemistry at the University of Gottingen during 
forty-six years. Both men were Copley medalists 
Wilhelm Klinkerfuss (1828-1884) stands on a some¬ 
what lower level of distinction, though he did meritori¬ 
ous work, was amongst the first to recognise the im¬ 
portance of Doppler's principle, and discovered six 
comets. 

When Weber was first appointed to the chair of 
physics at Gottingen in 1831, that University formed 
part ot the kingdom of Hanover. When its connexion 
with England was finally severed in 1837 by the acces¬ 
sion of Ernest August to the throne of Hanover, the 
new king repudiated the constitution which the 
country had enjoyed for a considerable time. Seven 
professors of Gottingen protested against this auto¬ 
cratic action and had to leave the country They 
included, besides Wilhelm Weber, his brother, the 
physiologist, and Jacob Grimm, the writer of fairy 
tales Weber was offered a chair at Leipzig, where he 
remained until he was reinstated at Gottingen in 1849, 
In 1874, at the age of seventy, he was still full of 
vigour. A short man with a clean-shaven, round, and 
smiling fare, he was ready to discuss the current 
scientific problems with freedom and sagacity I 
much enjoyed the two occasions on which he invited 
me to jom him in his walks along the walls of old 
Gottingen 

A man's mentality often finds significant expression 
in the way m which he shakes hands Kopp, of Heidel¬ 
berg, used to raise the proffered hand slowly to the 
level of his short-sighted eyes, and keep it there for 
a few seconds as if wondering what to do with it. 
Weber raised his arm vertically upwards and swung it 
down m a swift and forcible sweep, as if he really 
meant it. I was told that, under the influence of 
Zollncr, Weber had taken up spiritualism, but I never 
knew that side of him 

In contrast with Weber, Wohler seemed to live 
entirely in the past 1 only spoke to him twice, but 
while fond of relating old reminiscences, his conversa¬ 
tion generally ended in a recital of his personal ailment. 

I can only remember one of his tales He had an official 
residence above his laboratory, and one night he was 
awakened by the noise of an explosion. He gave a 
graphic description how, with a candle in his hand, he 
went down to see what had happened. At the point of 
opening the door—he hesitated. Could there still be 
some explosive gases hovering round the laboratory ? 
He blew out the candle and entered the room, and 
found indeed that he had narrowly escaped losing his 

1 Continued from p ai4. 
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life by a second explosion. There is not much in this 
story, but Wohler seemed to be very proud of this 
testimony to his presence of mind. 

I had called on Wohler at the express wish of Roscoe, 
who sent him, through me, a small flask filled with 
vanadium salt. Wohler was delighted, and could 
scarcely believe that this was for him to keep and not 
only to look at. He had been doing some work on 
vanadium himself with only a small quantity at his 
disposal, and on every occasion that I met him he 
always expressed surprise that Roscoe could spare so 
much of it. The day following my first call, on return¬ 
ing to my lodgings, I found a visiting card with his 
name neatly written on it. 

Klinkerfuss was a man of different type and calibre. 
He generally took his meals in common eating-houses 
surrounded by students, and occasionally I was one of 
the party He used to entertain us with inferior jokes 
One example must suffice. “ I have always had a 
remarkable memory for numbers,” he said. “ At 
school m the history lesson I could remember every 
date. Unfortunately, I always forgot what happened 
on the dates 99 It was said of lum that when he received 
his salary he spent his money lavishly eating and drink¬ 
ing in the most expensive places, and when he had spent 
nearly everything he lived mainly on sausages and beer. 
His duties sat lightly upon him By a general rule of 
the German universities, a professor is not obliged to 
lecture to less than three students (ires faciunt col - 
legium), and when at the beginning of term one of them 
called to inscribe himself for the course which had been 
announced, Klinkerfuss told him that he would have 
to find two others who also desired to attend. It was 
said that if half an hour later another man came 
with the same request, he received the same answer, 
and it was only when the term was in full swing that 
the disappointed students became known to each other. 
1 do not vouch for the story. The facts that the fees 
go to the professors, and the well-known impecuniosity 
of Klinkerfuss, speak against it. He ultimately ended 
his life by committing suicide. 

There was another professor at Gottingen, a 
philosopher and theologian, with whom I had some 
acquaintance When I called on him, he warned me 
that the life in Gottingen was different from that at 
Heidelberg. The students were more formal, and 
inclined to take offence if one did not conform with their 
codes of behaviour. It was not many hours before I had 
occasion to regret that I did not attach more importance 
to his warning The evening of my visit to him 1 went 
to some open-air place of entertainment where I met an 
acquaintance, who was accompanied by three other 
students. He asked me to join his party, but I told 
him that I was on my way home. Ultimately, he per¬ 
suaded me to sit down for a few minutes. While I was 
talking to him 1 overheard remarks, made by his com¬ 
panions, about the impertinence of sitting down at a 
table without a proper introduction. I knew I was in 
for it, but awaited developments. Suddenly one of 
the men got up, placed himself right in front of me 4 
clicked his heels together, and said, M My name is von 
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Eberstein " (the names are imaginary). I gave him 
my name in return. After a minute or two the second 
man got up : " My name is Goldschmidt.” I gave him 
my name. When the third man got up I fortunately 
remembered that I had a trump card to play, and after 
he had gone through his ritual I replied, “ My name is 
Dr. Schuster,” laying stress on the title. Whereupon 
all three silently left m a body. My degree was a suffi¬ 


cient distinction in rank to justify me in dispensing 
with the formality of asking for an introduction to 
them. I asked my friend what would have happened 
if I had not been a graduate: his reply was, that I 
should have had either to fight at least one duel or been 
treated as an outcast by German universities. All tills 
happened fifty years ago, and must not be considered 
to apply to the present day. 


Obit 

Sir James Mackenzie, F.R.S. 

Y the death of Sir James Mackenzie the medical 
profession and the world at large has lost a 
physician whose life was devoted to the advancement 
of our knowledge of practical medicine. His researches 
on diseases of the heart effected nothing less than a 
revolution in this branch of medicine, which had been 
stagnant for nearly a century 

Sir James Mackenzie was born at Scone m 1853, and 
received his medical education at the University of 
Edinburgh, where he graduated in 1878 After ex¬ 
tending his training by resident appointments im the 
Royal Infirmary he took his M.l). in 1882. Then 
followed twenty-eight years of busy general practice in 
Burnley, and it was during these years that he made 
the greater part of the observations which made his 
fame. It soon struck him, as it must strike many 
medical men, that for the diagnosis and treatment of 
a vast proportion of illness, his teachers had been unable 
to give him anything like adequate guidance Mac¬ 
kenzie, greatly stirred by discontent, set himself to the 
filling of some of the gaps, and two examples of this 
pioneer work may be mentioned The value of pam 
as a guide to diagnosis was realised when he found 
that it was referred from the offending organ to par¬ 
ticular areas of the surface of the body through the 
agency of the nervous system, and that the organ was 
not itself painful. This fundamental change in the 
conception of pain was independently discovered and 
extended by Dr Henry Head. Another gap so brilli¬ 
antly, almost completely filled, was the classification 
of the irregularities of the heart. For this purpose 
Mackenzie invented a clinical polygraph for recording 
not only the pulse but also simultaneously the venous 
pulse in the neck. It thus became possible for the 
first time to observe the action of the auricle, which 
proved a key to the elucidation of arrhythmia. Irregu¬ 
larities and murmurs were shown to be significant 
or insignificant by the rational, though laborious, 
method of following cases exhibiting them for years 
until their degree of importance became manifest, 

Great interest was aroused at home and abroad by 
the immediate value of these discoveries, and when 
Mackenzie relinquished his general practice at Burnley 
in 1907 to take up consulting work in London, he was 
recognised as the foremost investigator and authority 
in the world on heart disease. His popularity as a 
consultant was not allowed to interfere with research, 
which was continued first at the Mount Vernon Hospital 
and later at the London Hospital. The action of 
digitalis in disease was studied to such purpose that, as 
PtoL Cushny has said, “more progress was made in 
fifteen years than in the preceding century. 1 * The 

no. vol. nsl 


uary, 

impetus of progress was given to disciples from all over 
the world, and to them were opened fields of thought 
and work which seem sufficient for a generation. 

When the War came, Mackenzie initiated through 
the War Office a special hospital for the elucidation of 
problems connected with 44 soldier’s heart.” In 1918 
he retired from consulting work and went to St Andrews, 
where he founded the Institute for Clinical Research. 
He had realised that attention was habitually directed 
to fully developed disease, so that, as he said, patients 
seemed to be admitted to hospital when they had the 
physical signs of ob\ious disease and might almost be 
described as incurable lie determined to study afresh 
the nature of symptoms as met with in practice, so 
as to learn of disease in its early and perhaps curable 
stage. As time went on, he foresaw that the phenomena 
of disease might be governed by simple laws which he 
formulated as a basis for further examination by his 
colleagues at the Institute. Then his health failed, but 
not his faith and courage, and he finally retired to 
London, where he died on January 26, 

Mackenzie’s personal qualities were an ornament to 
the greatness and originality of his mind, and endeared 
him to all his pupils. He was indefatigable himself, 
an inspiring and generous master, a superman, but none 
was more human. His personality will remain as 
worthy of admiration as was his relentless pursuit of 
knowledge, not only for its own sake but also for its 
application in the relief of suffering humanity 

In 1911 Mackenzie was appointed physician to the 
cardiac department of the London Hospital. In 1915 
he became a fellow' of the Royal Society, and received 
the honour of knighthood; later he was appointed 
honorary consulting physician to the Kmg m Scotland. 
His most important works are ” The Study of the 
Pulse ” (1902), “ Diseases of the Heart ” (1908), “ Symp¬ 
toms and their Interpretation ” (1909), 44 Principles of 
Diagnosis and Treatment m Heart Affections ” (1916), 
and “ Angina Pectoris ” (1923). 


Mr. William Watson. 

We regret to announce the death of Mr. William 
Watson, which occurred at St. Albans on January 30. 
He was well known in botanical and horticultural 
circles through his long tenure of the ruratorship of 
the Royal Botanic Gardens, Kew, a position he held 
from August 1901 until June 1922 
Mr. Watson was born at Garston, near Liverpool, 
on March 13, 1858, and received his first appointment 
at Kew in 1879, following several years’ experience in 
trade establishments His knowledge of tropical and 
sub-tropical plants was probably unrivalled. For 
%many years he was a regular contributor to the 
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horticultural press, and so long ago as the eighties of 
last century wrote a valuable senes of articles on the 
Palmace© in the Gardener's Chronicle . These articles 
it was hoped might have been republished in book form 
as a monograph of this natural order, thereby bringing 
Berthold Scrmann's work on the same family up-to-date* 
This hope, however, was never fulfilled. To vol. 15 
of the Annals of Botany he contributed an illustrated 
paper “ On the germination of Bertholletia excelsaf the 
Brazil nut. 

In later years Watson took a keen interest m the 
Cactaceae and succulent plants generally, and his 
u Cactus Culture for Amateurs ” is the standard work 
on its subject. He also wrote books on “ Climbing 
Plants,'* “ Rhododendrons and Azaleas/' and, in 
collaboration with W. J. Bean, *' Orchids, their Culture 
and Management/’ all of which met with success On 
horticulturists in general he conferred a great boon by 
editing a new edition of “ Thompson's Gardener's 
Assistant/' so much improving it that it became prac¬ 
tically a new work For upwards of twenty years he 
was editor of the garden section of the Field His life's 
work, however, was centred in Kew, an institution which 
owes very much to his forty-three years' devoted service. 
He was elected an associate of the Linnean Society 
in 1904 


The Chemikcr-Zeitung reports the death on January 
6, at the age of sixty-eight, of Dr. Wilhelm Borchers, 
professor of metallurgy and electrometallurgy at the 


Technische Hochschule of Aix-Ia-Chapclle. Borchers 
was born at the university town of Erlangen, and after 
completing his studies there, he spent the next four 
years in a chemical factory as process chemist. The 
experience thus gained was of immense value to him 
in his later career as an investigator, for it enabled him 
to bring to a successful conclusion many difficult re¬ 
searches in the field of electrometallurgy. In 1891 he 
was appointed lecturer in chemistry and metallurgy at 
Duisburg, and six years later he was transferred to the 
Hochschule at Aix-la-Chapelle. His chief interest lay 
in the application of electrolytic processes to metal¬ 
lurgical problems, such as the production of metallic 
calcium, strontium, titanium, cerium, etc. He also 
conducted numerous researches on the preparation and 
properties of alloys. Prof. Borchers was the author of 
several books on electrochemistry, and in 1894 he 
founded the Zettschnft fur Elektrochcmie , which he 
edited until 1900. He also collaborated with Nemst 
in publishing the Jahrbuch der Elcktroekemie . 


We regret to announce the following deaths: 

Prof Walther Dieckmann, of the Department of 
Chemistry m the University of Munich, on January 12, 
whilst cairving out a research in organic chemistry 
in the State laboratory 

Miss Lilian Suzette Gibbs, known for her work on 
the mountain flora of Australasia and on problems 
relating to the geographical distribution of plants 

Dr. E E ' Klein, FRS, formerly lecturer on 
advanced bacteriology in the Medical School, St. 
Bartholomew's Hospital, on February 9, aged eighty. 


Current Topics and Events* 


Interest in the therapeutics of consumption has 
again been roused by the reports of successful treat¬ 
ment, this time by a chemotherapeutic agent which, 
under the name of sanocrysin, has been investigated 
by Mfillgaard, a professor in the Landbohojskole of 
Copenhagen. There is no mystery chemically about 
sanocrysin It is sodium aurous thiosulphate 
(Na 8 Au(S 2 0 8 ) a ) which has long been known as Fordos 
and Geles salt. Years ago it was shown that gold 
salts have a powerful action on tubercle bacilli tn 
vitro and several gold preparations, simple and com¬ 
plex, have been tried therapeutically with indifferent 
success. Mdllgaard affirms that sanocrysin inhibits the 
growth of tubercle bacilli in a dilution of 1 , 1,000,000 
and that their progress may be completely arrested in 
a concentration of 1 • 100,000. In non - tuberculous 
animals sanocrysin is said to be relatively harmless, 
whereas m tuberculous sublets very stormy reactions 
follow its exhibition and may actually end in death. 
It is believed by M0llgaard that these violent effects 
are to be attributed to certain poisons, of a tuberculin 
character, which are liberated from the dying and 
dead tubercle bacilli from the action of the sanocrysin 
rather than to a direct toxic action of the thiosulphate. 
It is said that the violent reactions can be lessened 
or prevented by the administration of an anti-serum 
produced by the injection of tubeicle bacilli or its 
products. The sanocrysin treatment is really a 
twofold process. There is supposed to be the direct 
bactericidal action of sanocrysin and the neutralisa- 
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tion of its poisonous results by an antitoxin of sorts. 
The M0llgaard treatment has been applied fcrr a 
considerable time both in cases of tuberculous human 
beings and animals, but judgment must at present 
be reserved as to whether it is likely to occupy a 
permanent place in tuberculo-therapy. 

In the course of his fourth talk on " Ether and 
Reality ” given under the auspices of the British 
Broadcasting Company at the London station, 2LO f 
on February 17, Sir Oliver Lodge discussed magnetism 
and its analogies with life and knowledge. Sir Oliver 
stated that electrification is a matter of transfer, a 
transfer of pre-existent charges, a disturbance of 
equilibrium. When equilibrium is established, op¬ 
posite charges are close together and disappear from 
our ken. They never go out of existence : we neither 
create nor destroy. The same is true for magnetism ; 
we can make a magnet, but the magnetism was there 
beforehand. Magnetic lines of force differ from 
electric lines in being always closed loops; all we do 
is to open them out. They tend to shrink, and 
thereby pull together two things round which they 
are looped, like an indiarubber ring, They never 
shrink up to nothingness. One magnet can produce 
any number of others, for there is no limit to the, 
amount of magnetisation ; what one body gains, the - 
other does not lose. In that respect it is analogous 
with life. Knowledge in this respect is like life ahd> 
magnetism: there is an unlimited reservoir 1 ■ 

1 ^ / C> 
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which to draw, and the imparting of knowledge does 
not lessen the amount possessed by the importer ; 
it is transferred without loss, though doubtless with 
the expenditure of some energy Knowledge grows 
from more to more. By diffusion it is increased , 
* what one gains, another does not lose A magnet 
which has excited other magnets may be even stronger 
than before ; life which has excited other life may 
still be vigorous. So far as we learn from science, 
nothing goes out of existence , it only changes its 
form and may become inappreciable to our senses. 


A cogent restatement by Dr R P Scott of the 
case for co-operation between England and China on 
certain lines and under certain safeguards appears 
in the current issue of the Contemporary Review 
Those who arc best acquainted with conditions in 
China are by no means so pessimistic as to the outcome 
of the present situation as the political news appearing 
m the Press might appear to demand Private 
advice from China, however, indicates that this news 
is by no means exaggerated and that the social and 
commercial situation is serious Dr Scott lays 
great stress upon the pre-revolutionary character of 
Chinese ideals in pressing that side of his argument 
which rests upon the fundamental similarities between 
the English and Chinese mentality These, he holds, 
find their most significant expression in the qualities 
characteristic of the English " gentleman ” and the 
Chinese " princely man," as well as in business 
faculties, and in humour Granting that co-operation 
is both possible and desirable, of the various sug¬ 
gestions put forward there is much to be said in 
favour of education as the field Dr Scott points 
out that it is the only one in which continuity can 
be obtained, and further, it is one to which each of 
the parties brings something distinctive—the Chinese, 
a thoroughness of mental grasp, and the English, 
breadth of outlook. Without attempting to displace 
literary studies, we could add instruction in those 
branches of science, especially the higher branches of 
physics and of surgery, for which the racial character¬ 
istics of the Chinese are peculiarly apt, but m which 
at present they lack opportunities of training. Dr 
Scott quotes a letter from the Chancellor of the 
National University of Pekin which should set at 
rest any doubt a9 to the willingness of the Chinese 
themselves to co-operate in this field. While Chinese 
ethical standards must be respected, what is needed 
in the opinion of the Chinese themselves is the spirit 
and tradition of our best public schools. Dr. Scott 
concludes by indicating in outline the means of 
attaining this object through joint membership of 
the Foreign Office Advisory Committee contemplated 
by the Bill for dealing with the Chinese Indemnity 
now before Parliament, and by joint committees in 
China itself. 


In the Electrician for February 6 some results are 
given of radio Signal measurements between Great 
Britain and the United States made during the 


eclipse, which supplement the communication from 
t)r. W. H. Bedes on p. 260 of this issue. The experi¬ 
ments were carried out in Great Britain by the 
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General Post Office, the Radio Research Board, and 
the International Western Electric Co. In the 
United States the Radio Corporation transmitted 
special signals from an experimental station situated 
at Rocky Point, Long Island. In Great Britain the 
Leafield and Northolt stations sent signals Similar 
observations were made on the day preceding and the 
day following the eclipse. Measurements were made 
both of the intensity and the apparent bearing of tlie 
signals On the clay of the eclipse, there was a well- 
defined nse to a very sharp maximum of the signal 
intensity. This was followed by an equally well- 
defined minimum. The rise corresponded approxi¬ 
mately to the intersection of the path of the beginning 
of the eclipse with the great circle passing through the 
transmitter and the receiver The minimum of signal 
intensity coincided to within one or two minutes with 
the intersection of the path of totality with the 
corresponding great circle. The radio bearings of 
Rocky Point were observed at Slough on January 24 
and 25 and were found to be very steady in each 
case There was no appreciable effect that could be 
attributed to the eclipse Observations were also 
carried out at Slough on the signal intensity and 
bearings of Leafield, which is distant 48 miles In 
this case the erratic behaviour of both measured 
quantities was very marked. These variations arc a 
normal daily occurrence at this penod of the year 
and neither of the measurements seemed to be 
affected by the eclipse 

I he Wireless Telegraphy and Signalling Bill which 
has been introduced in the House of Commons by the 
Postmaster-General, Sir William Mitch ell-Thomson, 
is a measure of such questionable quality and scientific 
detriment that it is scarcely hkelv to pass through 
Parliament without substantial change I he Bill 
is particularly objectionable from the point of view 
of the scientific investigator and inventor, as by it 
officials from the Post Office may demand, under 
heavy penalties, to enter any laboratory and inspect 
apparatus and experiments even though these do not 
involve any outside transmission True, this over¬ 
sight of experimental work is claimed already as 
being in departmental regulations, but these could 
never be upheld The new Bill, however, would make 
it possible for the Postmaster-General to impose them 
on any experimenter or inventor. What the Bill 
provides for specifically is control of “ the installation 
and working of apparatus for utilising etheric waves 
as they apply to the installation and working 
of apparatus for wireless telegraphy ” Mr A A, 
Campbell Swinton points out in a letter in the Times 
of February 17 that a candle or any other source of 
radiation is producing “ ethenc waves ** and that, 
as the existence of the ether itself is now questioned 
in certain scientific circles, much interesting litigation 
might be anticipated if the words now in the Bill are 
retained without statutory qualification. So many 
objections have, however, been raised to some of the 
clauses, as they stand at present, that the measure 
must meet with considerable opposition when it is 
under discussion in Parliament. 
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We have received from Prof. G Friedel, of Stras¬ 
bourg, a somewhat lengthy communication in which 
he maintains that his classification of Lehmann’s 
so-called liquid crystals is valid. He calls this state of 
matter '* mesomorphic ” and so early as 1911 recog¬ 
nised that this embraced two distinct forms which 
he then called ” hquides a comque ” and " liquides k 
fils ” He supposes that in the former there is a kind 
of periodicity in the sense that the molecules are 
distributed irregularly in parallel equidistant layers 
In the latter there is no periodicity at all, but only a 
general parallel orientation of the molecules. These 
valuable conceptions sharply differentiate the meso¬ 
morphic states from the complete periodicity of true 
crystals on one hand and from the complete irregularity 
of amorphous bodies or liquids on the other In 
1922 he re-named the two states ** smectique ” and 
" nematique ” (from cv-vypa, soap, and ^w a , thicad, 
from the thread-like appearance of the sharp bound¬ 
aries of different portions observed in polarised light 
under the microscope) He suggests that the English 
name for the former should be derived from the 
French rather than that the existing English word 
“ smegmatic ” (derived from the original Greek) 
should be used He differs strongly from McBain in 
holding that such bodies as soap curds do not consist 
of crystals but are mesomorphic, and it is for this 
reason that he no longer uses the designation “ liquid " 
If, as affirmed by McBain (see photograph in Naiure 
of July 12, 1924, p 49), there is at least one other form 
of soap which may be described as a ” conic anisotropic 
liquid,” this would merely show that the same body 
can exist 111 several different ” smectic ” forms 
This, however, leaves scope for speculation as to how 
to explain these different varieties. 

Although a number of investigators using X-rays 
have failed to obtain radiograms with any liquid 
crystal except for soap curds, the classification of 
which is in dispute, Friedel maintains that this is 
due to faulty technique in the case of smectic bodies 
such as transparent soap solutions, whereas no 
nematic tody should give such a radiogram He 
announces that his son, E Friedel, has now obtained 
such a radiogram with ethylazoxybemoate. Publica¬ 
tion of this evidence will be awaited with interest. 
Friedel appears, however, to be mistaken m his 
assertion that radiograms of soap curds disclose only 
one set of planes , Piper (J. Phys. Soc., 1923, 35) 
found three spaemgs , namely, one wide spacing of 
the order of 4A and two of the order of 4A. R. E. 
Gibbs (J Chem Soc., 1924, 125, 2625), referring to 
the higher fatty acids, the X-ray photographs of which 
resemble the soap curds, remarks: “Owing to the 
doubt that has existed as to the nature of the fatty 
acids, it is of interest to note that, since this paper 
was written, further work has been done with stearic 
acid showing it to be of a true crystalline nature and 
demonstrating] its extinction directions and brush 
figures. Several smgle crystal X-ray photographs of 
it have already been taken.” 

Three Cantor Lectures, on January 19, 26, and 
February 2, were delivered at the Royal Society of 
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Arts on “ Radiological Research—A History,” by 
Mr. V. E Pulhn, Director of the Radiological Research 
Department, Woolwich. Mr, Pulhn said that radio¬ 
logical research may be said to have begun in the 
year 1705 with the experiments by Mr. Hawksbee, 
F K S , on electrical discharges m vacua, followed by 
those of Mr William Morgan in 1785, the latter 
probably the first experimenter to produce X-rays. 
The great advance in knowledge made by scientific 
workers during the nineteenth century, particularly 
Faraday and Sir William Crookes, paved the way to 
the sensational discovery of X-rays by Rontgen at 
the end of 1893 The controversy as to the nature 
of the cathode stream was eventually settled bv the 
classical work of Sir J. J Thomson m 1897 The 
nature of the X-rays was finally determined when, 
aided by Planck's theory of radiation, Prof von Laue 
was able to show that X-rays could be diffracted by 
means of crystals The accidental discovery of 
X-rays by Rontgen in 1895 was due to his use of 
fluorescent screens Much important research during 
the next crowded years resulted in Sir Herbert 
Jackson's use of a concave cathode, Mr Campbell 
S win ton's platinum target, and the introduction of 
the vacuum regulators gave us the modern gae- 
tubes, leading up finally to the introduction in 1913 
of the Coolidge tube To-day it is possible to 
operate a tube on 200,000 volts and to examine 
castings 3 in thick Voltages up to 400,000 are 
already available at Woolwich, but no X-ray tube 
can stand up to more than 200,000 volts owing to 
vacuum and other difficulties These difficulties may 
call for a new type of tube, and research on tins 
subject is now being earned out at Woolwich 
Modern research is also being directed on the problem 
of focussing, and design of very high tension direct 
current electrical machines Radiology should to 
the indispensable adjunct of all modern engineering 
practice, owing to the great saving that can be effected 
by detection of flaws in heavy castings, before 
expensive machining has been done During the 
previous week, with some new apparatus, designed and 
made at Woolwich, a mass of steel 4 m. in thickness 
was penetrated. This constitutes a record in 
penetration. 

Dr. J. H. Jeans, Secretary of the Royal Society, 
and Sir William Henry Ellis have been appointed 
members of the Advisory Council to the Committee 
of the Pnvy Council for Scientific and Industrial 
Research. 

Sir William Hardy and Miss Ida Bircumshaw 
will deliver the Bakerian Lecture at the meeting of 
the Royal Society of March 19, They will take as 
their subject ” Boundary Lubrication. Plane Sur* 
faces and the Limitations of Amontons' Law,” 

The Council of the Chemical Society lias nominated 
Dr. Arthur W, Crossley as president, Dr. T. Slater 
Price as secretary, and Prof. F. G. Donnan as foreign 
secretary- The annual general meeting will be held 
on March 26 at 4 f.m„ and the anniversary dinner will 
be held the same evening at the Hotel Victoria, 
Northumberland Avenue- 


February 21, 1925] 


NATURE 


275 


Sir Thomas H. Holland has been elected president, 
and the Rt. Hon. Viscount Cowdray of Cowdray, Sir 
John Cargill, Bart., Mr Alfred C. Adams, Mr. Alex¬ 
ander Duckham, Mr Arthur W Eastlake, and Mr. 
Robert Redwood have been elected vice-presidents of 
the Institution of Petroleum Technologists for the 
ensuing year. 

The International Health Board of the Rockefeller 
Foundation has made a grant of 1,100,000 krdne 
(about 62,000/.) to the Danish State Serum Institute 
at Copenhagen for the purpose of extending the 
building and laboratories. This is the third grant 
made to Denmark by the Rockefeller Foundation 
during the last year or two Previous grants were 
allocated to the Veterinary School and to Prof. Niels 
Bohr 


The following officers of the Royal Astronomical 
Society were elected at the anniversary meeting on 
February 13 President, Dr J. H Jeans , Vice- 
Presidents, Dr A. C D Crommelin, Dr J L E 
Dreyer, Prof A Fowler, Dr J, W. L. Glaisher; 
treasurer, Lieut-Col F. J M Stratton, Secretaries , 
Dr, J. Jackson, Rev. T, E R Phillips, Foreign 
Secretary , Prof II. H Turner 

On Thursday next, February 26, at 5 15, Sir Arthur 
Smith Woodward will deliver the first of two lectures 
at the Royal Institution on dinosaurs, and on 
Saturday, February 28, at three o'clock, Sir Ernest 
Rutherford will begin a course of four lectures on the 
counting of the atoms. The Friday Rvening dis¬ 
courses on February 27 and March 0 will be delivered 
by Sir James Irvine, on sugars from the point of view 
of the organic chemist, and by Sir Arthur Keith, on 
the rate of man’s evolution, respectively. 


At the annual general meeting of the Meteoro¬ 
logical Society on January 18, the following officers 
were elected President , Mr C J P. Cave, Vue- 
Presidents, Dr. C. Chree, Mr J S Dines, Mr. L F. 
Richardson, Mr. Gilbert Thomson , Treasurer , Mr 
Francis Druce ; Secretaries , Mr. Richard Corless, 21 
Wimbome Gardens, W Ealmg, W.13; Commander 
I, G. Garbett, Meteorological Office, Air Ministry, 
Kmgsway, W C.2; Major A. J H. Maclean of Ardgour, 
Ardgour, Argyllshire ; Foreign Secretary, Mr R G. K. 
Lempfert, 24A Trebovir Road, S.W 5, Assistant 
Secretary , Mr. A. Hampton Brown, 49 Cromwell Road, 
South Kensington, S.W 7. 

The discovery of a new urinary antiseptic by the 
Johns Hopkins School of Hygiene and Public Health 
is announced in the Times of February 12. Hexyl- 
resorcinol, as the new compound is named, is the 
outcome of several years' work by Dr. Leonard, of 
the National Research Council, in collaboration with 
Dr. Treat Johnson, professor of organic chemistry in 
Yale University. It is stated to be a potent anti¬ 
septic for the treatment of infections of the kidneys 
and urinary tract, long-standing infections of the 
kidneys clearing up under its use in 48 hours. The 
cures appear to be permanent, and no ill effects were 
observed. 

Tim Royal Society has now been notified that His 
Majesty's Treasury proposes to make provision in the 
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Estimates for 1925-1926 for an inci ease of the Royal 
Society Publication Grant from 1000/. to 2500/. in the 
current year. This grant is available for helping the 
publications of other scientific societies as well as for 
assisting the separate publication of books, memoirs, 
etc , of a scientific nature Applications for grants 
for the current year will be considered by the Council 
of the Royal Society at its meeting early m July 
Applications from societies will be received by the 
secretaries of the Royal Society, those from 
individuals should be brought forward by members of 
Council 

Two noteworthy gifts, for research and for educa¬ 
tion, are announced by the New York correspondent 
of the Times A fund of 600,000/ has been raised 
for the establishment at Johns Hopkins University 
of a centre for ophthalmological research to be called 
the Wilmer Institute. The General Education Board 
has given half the money and the remaindei has been 
subscribed by friends and former patients of Dr 
William Holland Wilmer, of Washington, who will 
retne from private practice to assume direction of the 
new centre. The other announcement is of a gift ot 
100,000/., by Mr Cleveland H Dodge, of New York, 
to the fund for the Near East Colleges The institu¬ 
tions which benefit by the gift are the Robert College, 
Constantinople, the American University of Beirut, 
the Constantinople Women’s College, and other in¬ 
stitutions at Smyrna and Sofia The gift is sufficient 
to cover a fifth of the working expenses of the colleges 
for the next five years 

A memorandum on the probable character of the 
weather in north-west India in January, February, 
and March has recently been issued by Mr. J H Field, 
the officiating Director-General of Observatories for 
the Government of India The forecast states that 
" the winter rainfall of north-west India together 
with the snowfall on the western Himalayas mav be 
expected to be normal or in slight excess " These 
winter rains are brought by a series of depressions 
from south-west Europe and the Mediterranean The 
tendency for persistence in the winter affords indica¬ 
tion for the later months to be based on the weather 
111 December. The application of statistical methods 
to seasonal forecasting in India has been very 
definitely studied, and with considerable success In 
addition to the factors which have been in use for 
some time past, another feature which seems likely 
to prove of importance is the seasonal change of the 
upper air currents m northern India at a height of 
4 miles above ground obtained from observations at 
Agra. 

The report of the Council of the Optical Society 
submitted to the annual general meeting of members 
on February 12 shows that the efforts of the Society 
to promote and advance the theory and practice of 
optical science are being well maintained. The 
steadily increasing interest that is being taken m this 
subject, is evidenced not only by the nature and 
number of the papers presented to the Society, but 
also by the interest taken in the Society's Trans¬ 
actions, in which these papers are printed. By means 
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of special exhibits and demonstrations at recent 
meetings, attention has been directed to instruments 
and apparatus of histone interest as well as to modem 
developments of various optical instruments The 
financial position is now so satisfactory that a further 
extension of the Society's activities is under con¬ 
sideration The following officers have been ap¬ 
pointed for the current session . President, Mr. 
T Smith, Vice-Presidents, Instr.-Comdr, T. Y. 
Baker, Prof Archibald Barr, Sir Frank Dyson ; Hon . 
Secretaries, Mr F F. S Bryson, Prof AFC. Pollard , 
Hon Treasurer, Major E O. Hennci ; Hon Librarian, 
Mr J H Sutcliffe , Editor, Dr J. S Anderson 

" Taking a Museum to School ” is the heading of 
an article in the Manchester City News of February 7 
It describes a scheme which has been inaugurated 
by the Salford Museum for the distribution to schools 
of portable cases containing natural history specimens, 
photographs of trees, types of architecture, furniture, 
etc The underlying principle is sound though by no 
means new The idea has been greatly elaborated 
by the American Museum of Natural History, and in 
1922, 475 schools were supplied with sets Of course, 
in a large museum where the staff is adequate, or 
when there arc official guide lecturers, it were better 
to bring the classes to the museum When such is 
not possible, then exhibits may, with great advantage, 
be sent to the school. The cases thus supplied may 
show birds, animals, and so on, which children would 
not otherwise see, and may encourage them to visit 
the museum itself and so extend their knowledge 
But the great difficulty is the “ text " accompanying 
the cases Such exhibits placed in the hands of 
teachers having no special knowledge of the subject 
may tend to grave misconceptions, whereas a stereo¬ 
typed lecture may become irksome. Children have a 
way of asking peculiar questions. Before receiving 
such cases the teachers should have a " lesson " 
themselves, given by the person responsible for the 
exhibit 

On February 26 occuis the bicentenary of the 
birth of Nicolas Joseph Cugnot, the French military 
engineer who built the first vehicle driven by a steam 
engine Born at Void in Lorraine m 1725, Cugnot 
joined the French army, served n the Low Countries, 
and afterwards in Paris gave lessons in mihtaiy 
affairs In 1766 he published his “ filaments dc l'art 
imlitairc ancien et modemc ” and three years later 
a volume on fortification He appears to have made 
two steam vehicles, the first in 1769 and the second 
in 1770 The earlier was put into motion in the 
presence of the Due de Choiseul, then Minister of 
War, and of General Gribeauval, and it earned four 
persons Its steaming capacity, however, was very 
small, and it had to stop at short intervals to allow 
the steam pressure to rise. The demonstration led 
to the construction of a second vehicle at the Paris 
Arsenal, and this is now preserved in the Conservatoire 
des Arts et Metiers. It is doubtful if this vehicle 
ever lan. Intended for the transport of artillery, it 
was designed to carry a load of about 4} tons at a 
speed of 2J miles per hour and cost 800/. Though 
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designed by Cugnot it was made by Brezin, General 
Morin in 1851 gave an interesting account of the 
machine to the Paris Academy of Sciences Cugnot 
continued to reside in Paris until the Revolution, when 
he went to Belgium. Poverty appeared to have 
dogged his steps, but under the Consulate he was given 
a small pension of 1000 hvres, and he returned to 
Paris, where he died on October 4, 1804 

In a discourse delivered before the Royal Institution 
on February 13 on the forces of law and order in a 
primitive community, Dr B Malinowski gave an 
account of his conclusions in regard to primitive law 
arrived at during his years of field-work among 
savages’in Melanesia In his opening remarks he 
referred to the Imperial value of anthropological 
studies for the government of savage races, and said 
that such studies must be directed to the actual and 
practical problems of savage life in order to be useful. 
The real task of the administrator is legislation and 
the meting out of justice to the natives, and the most 
important practical subject of anthropology should 
be primitive jurisprudence Upon this question 
anthropology hitherto has often been silent and some¬ 
times even incorrect. Nothing could be more mis¬ 
leading than the statement frequently made that " all 
societies have passed through a stage of communal 
ownership and communistic sexual relation " Taking 
Melanesia, Dr. Malinowski showed that, in spite of 
most illusive appearances, the ownership of property 
is strictly defined and there is no trace of real com¬ 
munism. The so-called communism is the result of 
the observers looking at native custom through 
European eyes Another legal dogma constantly 
used by some modern anthropologists is " The clan 
or kin is the unit in primitive law and not the indi¬ 
vidual " Exogamy is usually quoted as the most 
perfect index of the homogeneity of the clan This 
again is an illusion. Dr Malinowski urged that it is 
in this type of anthropological analysis of savage 
institutions that the anthropologist can join hands 
with the administrator in working out a practical 
science of administrative anthropology. 

Arrangements are in progress for the next annual 
meeting of the British Association, to be held in 
Southampton on August 26-September 2, under the 
presidency of Dr. Horace Lamb, formerly professor 
of mathematics in the University of Manchester. 
Presidents of the several sections have been appointed 
as follows: Mathematics and Physics, Dr. G. C. 
Simpson, director of the Meteorological Office; 
Chemistry, Dr, C, H. Desch, professor of metallurgy 
in the University of Sheffield , Geology, Prof. W. A. 
Parks, of the University of Toronto ; Zoology, Mr, 
C. Tate Regan, keeper of zoology in the British 
Museum (Natural History); Geography , Mr, A. R, 
Hinks, secretary of the Royal Geographical Society ; 
Economics * Miss Lynda Grier, principal of Lady 
Margaret Hall, Oxford; Engineering, Sir Archibald 
Denny, Bart.; Anthropology * Dr. Thomas Ashby* 
director of the British School at Rome ; Physiology $ 
Dr* A. V. Hill, professor of physiology in University 
College* London; Psychology, Dr, C. E. Spearman* 
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Grote professor of the philosophy of mind, University 
of London; Botany, Prof. J. Lloyd Williams, of 
University College, Aberystwyth; Education, Dr 
W, W, Vaughan, headmaster of Rugby ; Agriculture, 
Dr, J, B. Orr, head of the Rowett Research Institute, 
Aberdeen. Among the principal items already set 
down for discussion are transport problems, to which 
the Sections of Economics and Engineering will devote 
two days, with special reference to the railway cen¬ 
tenary of the present year ; the cast of farming and 
the marketing of agricultural produce {Sections of 
Economics and Agriculture) ; the functional signifi¬ 
cance of Size (Zoology and Physiology) , the ignition 
of gases (Chemistry and Engineering) ; tidal lands 
(Geography and Botany) ; variations in gravitational 
force and direction (Physics and Geology) , recent 
investigations upon vocational guidance (Psychology 
and Education) ; the distribution of animals and 
plants in relation to continental movements (Geology, 
Zoology, and Geography) , the acquisition of muscular 
skill (Physiology and Psychology), and discussions on 
health in schools, the disciplinary value of subjects, 
the training of teachers, and the teaching of biology. 
Prof, Parks, of Toronto, as president of the Geological 
Section, succeeds the late Dr Willet G. Miller, the 
Ontario Government mineralogist, who was to have 
occupied the chair of the Section. 

With the January number the Illuminating 
Engineer begins a new stage of its existence Formerly 
it was merely the official organ of the Illuminating 
Engineering Society ; it has now been extended so as 
to appeal to a much wider class of reader This 
number ts brightly written and shows that good 
methods of illumination are of general interest. 
During last year no very striking progress was made 
in inventing new lamps or incandescent mantles. 


but considerable progress was made in the methods 
of applying illuminants. It is considered that the 
time has come to enlighten the public as to what 
is being done. Playing games by artificial light, 
lighting developments at the Zoological Gardens in 
Regent's Park, the psychology of illumination, 
lighting and tobacco, inadequate lighting and de¬ 
fective vision, illuminated name plates for motor 
cars, and artistic illumination are only a few of the 
subjects discussed. We were specially interested in 
the " possibilities and limitations" of motor-car 
headlights. It is pointed out that the glancing beam 
of the headlight does not show to the driver puddles 
of water m the road During the floods of December, 
inability to locate fairly deep water ahead often 
proved embarrassing This shows that headlight 
illumination is far from perfect 

In our issue of February 14, p 242, reference was 
made to an article by Mr. F W Shurlock on the 
Kev A Bennet, F R S , in the January number of 
Science Progress Mr Shurlock writes to point out 
that the statement that Bennet died at Fenny Bentley 
is inaccurate He held the rectory of Fenny Bentley 
concurrently with the curacy of Wirksworth, where he 
lived, died, and was buned , a memorial tablet is in 
the church, on the south wall of the nave 

An assistant is required in the new chemical 
laboratory of the City Analyst for Leicester The 
work of the person appointed will be mainly in 
connexion with the analysis of food and drugs, water 
ami sewage effluents The latest date for the receipt 
of applications by the Medical Officer of Health, 
Leicester, is Thursday, March 5. 

Erratum —In Nature of February 14, p 236, 
column 2, line 46, for words “ that is " read " at all 
events " 


Our Astronomical Column. 


The Lunar Eclipse of Last August. — C,R, 
Acad . Sci . of Jan. 19 contains a research on the 
brightness of the moon at this eclipse, made by J. 
Dufay and A. Conder at St. Gemez (height 3500 ft.) 
in a clear sky. They used the Dufay photometer, 
which gives results that are independent of the 
diameter of the body measured. The moon was 
compared with Mars and Jupiter, the magnitudes of 
which were taken as -2-6 ana -1*8. In the following 
table D is the distance in minutes of the moon's 
centre from the centre of the shadow, V its visual and 
P its photographic magnitude, C the colour-index. 
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P 
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The increase of red in the centre of the shadow is very 
noticeable, and was also observed in the telescope, the 
outer portion of the umbra being greenish grey, the 
heart rone orange-red, the centre brownish red. 

The colour-index of Mars was determined as 1*37™ 
±p*o6». It presumably varies with the character of 
the markings on the disc at the time. 

Comparison was made with the eclipse of Oct. 16, 
JJhi observed by M. Danjon. It was concluded that 
tbemoon in 19*1 was font times as bright as in 1934, 
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presumably owing to greater cloudiness in the earth's 
atmosphere m 1924 

Astrographic Zone ui q South (Hyderabad) — 
The Hyderabad Observatory (Director, T P Bhas- 
karan) has shown most praiseworthy zeal and energy 
in completing not only the zone originally undertaken 
but also the zone -21 0 to -23 0 , which had been 
undertaken by two other observatories in turn, but 
abandoned by both of them. It was thanks to the 
liberality of the Nizam and his Government that this 
extension was possible. The present volume contains 
the measures of stars on the plates the centres of 
which are in declination 21 0 south. The average 
number of stars per plate is 491, a higher average than 
in previous zones ; this is ascribed to improvement in 
the quality of the plates Plates were rejected that 
did not show at least twice as many stars as Schon- 
feld's map. In the galactic zones, some fifteen times 4 
as many stars are measured as are contained in the 
map, although the measurers were instructed to pass 
over the very faint stars m these regions. 

The catalogue contains the measured diameters, 
with data for deducing the magnitude, and the 
x, y co-ordinates to 3 decimals of a r6seau interval; 
also provisional plate constants for reducing to R.A. 
and ded. The plates in the present volume were 
exposed between Dec. 1920 and June 1923. 
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Research Items. 


Psycho-analysis and Mother-right —In Psychs 
for January, Dr B. Malinowski concludes his examina¬ 
tion of the applicability of the Freudian theory of the 
CEdipus complex to a society organised on a matri- 
lineal basis In his previous contribution to tins 
subject (Psyche, April 1924) it was shown that whereas 
under the -batna potestas the conflict is concerned with 
father and mother, in the matrilineal family of the 
Trobriands, it affects the sister and the mother's 
brother Turning now to the question of disease and 
perversion, it appears that among the Trobrianders, 
where sexual desires are allowed a natural outlet at 
an early age, perversions and neurotic affections are 
comparatively rare, while in the Amphletts, where 
sexual license is repressed, they occur with frequency 
The evidence of dreams, distinguishing “ free dreams " 
from " official dreams " of a divinatory or magical 
character, points to repressed desire in the direction 
of the sister This form of incest is regarded with 
such horror that at first sight it might appear never to 
occur, but careful investigation lias revealed that it 
does exist Both obscenity and myth bear this out 
Abuse by attribution of mother and sister incest, 
though both actions are abhorrent to the Trobriand 
mind, in the degree of resentment it arouses indicates 
that there is a real temptation to break the strong 
taboo against the sister In the same way, through¬ 
out the myths of the Trobrianders there runs a strong 
matnhneal complex , in the tales of origin, no father 
appears, and when a male member of the family is 
mentioned m such a manner as to indicate a conflict 
of some kind, it is the maternal uncle. 

Thk Problem of Aristotle —Prof. Burnet's 
British Academy “ Master-mind ” Lecture (" Aris¬ 
totle," Oxford University Press, 15) is of more than 
usual interest, not only to classical and philosophical 
students but also to men of science Aristotle s real 
greatness, Prof Burnet tells us, was as a biologist 
The most important formative period of his life was 
the middle period, the years when he was lecturing 
at Assos and afterwards when he removed to Mytilene 
in Lesbos, where he made his careful observations and 
studies of marine forms of life Prof. Burnet refers 
to the recent important work of Prof Werner Jaeger 
of Berlin Anstoteles, Grundlegung emer Geschichte 
seiner Fntwicklung ”). The conclusions of this book 
are in accord with Prof Burnet's own independent 
studies of the problem, though he differs from the 
author on some points of minor importance. The 
curious problem about Aristotle is that scarcely any 
of the works we possess, and none of the important 
ones, were published in lus lifetime or intended for 
publication, or in a form in which he would have 
acknowledged<hem or consented to their publication. 
Yet it seems certain that they represent his mature 
views in a way which his published works did not. 
They are his written lecture notes, and they have 
been preserved by a strange accident, while his own 
published works, by which alone he was known in 
the first two centuries after his death, are lost. What 
Prof Burnet brings out with exceptional clearness is 
that the contrast between Plato and Aristotle and 
the latter’s criticism of the former's doctrine of forms 
is explained by the fact that, while Plato was 
exclusively interested in mathematics, Aristotle’s 
attention was directed towards biology. 

Tertiary Man in England —A review of the 
evidence bearing upon the question of tertiary man 
m Britain by Mr. J Reid Motr, appears in vol xxiv., 
No 6 of Natural History (American Museum of 
Natural History). The vast geological age of the 
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Kentian eoliths finds support in East Anglia. There 
the White Coralline Crag, which is definitely earlier 
than the Red Crag, was laid down in a warm period, 
the deposition of the Red Crag beginning with the 
irruption of arctic waters. The Red Crag detritus 
contains material of different periods due to denuda¬ 
tion, including eoliths of Kentian type, much rolled 
and abraded, and later forms of which the rostro- 
carinate is the outstanding implement. The Red, 
and Norwich Crags, and their underlying detritus 
bed, represent the first glacial deposit in East Angha. 
The Foxhall implements belong to the Crag itself and 
are clearly later than the detntus bed implements, as 
is shown in the variation in patination when, as in 
several cases, the former has been made out of the 
latter , but implements of the same kind as are found 
at Foxhall occur at Thormgton Hall beneath the 
Crag, where man evidently lived on a surface of 
London clay instead of Crag. The Cromer imple¬ 
ments are to be regarded as Early Chellean, a classi¬ 
fication supporter! bv the fauna In an appended 
note in the same publication, Sir E Ray Lankester 
questions the use of the term ** quaternary ” to 
describe the strata later than pliocene, on the ground 
that they are adequately described as tertiary, as 
theie is no separation of later deposit from pliocene 
as there is of tertiary from secondary and secondary 
from primary. The term pliocene should be applied 
to the White Coralline Crag on the ground of its 
Molluscan fauna m many respects identical with that 
of deposits distinguished by the marine r< Pliocene " ; 
while the Red Crag should be assigned to the Pleisto¬ 
cene, it being recognised that the shells, bones, and 
teeth of cetaceans and terrestrial mammals in the 
Suffolk Bone Bed, which were assigned by Lyell and 
his followers to the Red Crag, and its sea are derived 
from earlier strata and are not contemporary with 
the Red Crag. 

The Pleistocene: Veriebrate Fauna of North 
America. —The Carnegie Institution of Washington 
has published (October 1924) an account, by Dr. 
O. P Hay, of the pleistocene vertebrate palaeontology 
of the region west of the Mississippi, a continuation 
of a previous account which dealt with the regions 
east and north of the river The volume deals with 
the discovery of various groups of mammals, each 
group being taken separately, and the places where 
species of the group have been found are detailed m 
order for each province. More than a quarter of the 
account concerns the places where Proboscidea have 
been found, mastodons and, in particular, Elsphas 
boreas, E. columbi, and E . imperator. Other groups 
detailed are the Xenarthra, horses, tapirs, peccaries, 
camels, deer, bison, and beavers. Twenty-nine maps 
illustrate the positions where material has been found, 
and an index, which is very complete, gives reference 
both to the animals and their localities The work 
will be very useful for reference by any one studying 
the Pleistocene of North America as well as for pur¬ 
poses of comparison with the corresponding faunas of 
the Old World in questions of migration and distri¬ 
bution. 

Carboniferous Rocks in Central Japan.— A 
recent issue of the Scientific Reports of the T6hofcu 
Imperial University at Sendai (vol. vhi., No. 1) 
contains an important paper by Ichird Haysaka “ On 
the fauna of the Anthracolithic Limestone of Omi- 
mura in the western part of Echigo." The paper 
has had a chequered career; originally written in 
1920, the MS. was destroyed in the Tokyo fire 
followed the earthquake of September x, 2923, 
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the whole work has been courageously rewritten since. 
The locality considered lies on the northern side of 
.the Central Island, almost due north-west of Tokyo 
The formations represented by the thick mass of 
almost vertical limestone, about 2 km in thickness, 
there developed probably include the Permian down 
to the Tournaisian The fossil fauna comprises 
Foraminifera (including, of course, the well-known 
Fusilina), corals, Brachiopoda, Bryozoa, a crinoid, 
and a very few mollusca. Altogether, 41 species are 
recorded, but only four are regarded as new, while 
several are indeterminate. Representative specimens 
receive illustration on six plates of that standard of 
excellence which we have come to associate with 
Japanese productions, whilst there is, further, a map 
of the district giving the geological details. The 
author points out that the I^ower Carboniferous 
formation of marine origin is almost absent from 
continental Eastern Asia—China, Korea and Man¬ 
churia—although it seems to be recognised m the 
province of Yun-nan, and has been reported from 
Central Asia What was the relation between the 
Lower Carboniferous waters of C cntral Asia and of 
the eastern border land is, as he remarks, a very 
interesting question 

Chromosomes of Wheat Hybrids —Mr A E 
Watkins (Jourrt, of Genetics , vol 14, No 2) has made 
an important investigation of the chromosome be¬ 
haviour in certain hybrid wheats. From earlier work 
of Sakamura, Kihara, Sax and others, the wheats arc 
known to fall into three groups having chromosome 
numbers which are different multiples of 7 An in¬ 
tensive study was made of the chromosome distri¬ 
bution in the pollen mother cells of F 8 and F 8 
plants derived from crossing Rivet wheat {Triticum 
turgidum var 211-28) with varieties of T vulgare 
(2*1 = 42) The Fj plants have 35 chromosomes, and 
two plants from later generations were especially 
studied, one having 31 chromosomes (14 *2+3) and the 
other 38 (^17x2 + 4). The history of the unpaired 
chromosomes is followed and the mathematical prob¬ 
ability of the various types of pollen grains which 
will he formed, based on random distribution, is 
worked out From these observations and those of 
Kihara, it is found that plants with less than 35 
chromosomes never have more than 14 bivalents, and 
in plants with more than 35 chromosomes the sum 
of the number of bivalents and univalents is always 
21, One tentative explanation offered is that in 
these hybrid plants only pollen grains with 14 or 21 
chromosomes function. There is evidence from other 
plants that the unpaired chromosomes are frequently 
or usually lost 

The Carbon Black Industry —A few years ago 
the carbon black industry of the United States was 
one of the minor " side-lines " of natural gas pro¬ 
duction, and some peculiar state legislation very 
nearly killed it altogether, especially m Louisiana 
A new demand for this commodity, however, has 
arisen and has influenced operations to such an extent 
that the output for 1923 (during which year 
138,262,648 pounds were produced) represented an 
increase of 104 per cent, over that obtained in the 
previous year. The cause of this remarkable spurt 
is the demand by the rubber companies manufacturing 
pneumatic tyres for motor vehicles ; carbon black is 
thus employed with considerable advantage both to 
manufacturer and to user. Mr. G. B. Richardson, in 
Mineral Resources of the United States, 1923, part 2, 
gives figures to Show that the average yield per 
thousand cubic feet of gas is 13 pounds of carbon 
black, tnd the estimated quantity of gas used for 
ttye purpose in 1923 was 109,096,000 thousand cubic 
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feet. Louisiana, the most important producer in 
America, was responsible for practically 75 per cent, 
of the 'total amount, West Virginia and Kentucky 
yielding the next largest outputs It is interesting v to 
note, however, that during the latter part of 1923 
a state of over-production of this substance was 
reached, and as this corresponds with a period of 
great activity in the pneumatic tyre industry, we may 
gauge to some extent the possible economic limit to 
the manufacture of carbon black for this purpose 
and to the expansion of the industry The price 
of carbon black at the plant averages about 8 5 cents 
per pound 

Physical Constants of Ice. —The specific heats 
and latent heats of fusion of ice have recently been 
determined by O Maass and L J. Waldbauer (J 
Amor Chem. Soc, Jan 1923)* The method used 
enabled measurements to be carried out at low tem¬ 
peratures. The specific heat of ice, determined at 
ten-degree intervals from - 180° to o u , was found to 
be accurately represented by the equation c o 485 
-t-o 000914^ - o 00000546/ 11 , the latent heat ot fusion 
is 79'42 cal. per gram The specific and latent heats 
of some organic liquids were also determined , the 
results indicate that atomic heat is a highly constitu¬ 
tive property when the specific heat of a compound 
varies greatly with the temperature 

The Sun and Atmospheric Electric!iy —In the 
March and December 1924 issues of Terrestrial 
Magnetism and Atmospheric Electricity, Dr Louis A. 
Bauer has collected together and discussed the 
observations on atmospheric electricity made on 
undisturbed days during the past seven sunspot 
periods. He concludes that the atmospheric potential 
gradient and its da*Jv and seasonal variations, and tne 
air-earth electric current, are influenced by sunspots. 
As a rule the gradient and the ranges of its daily and 
seasonal variations are increased about 30 per cent 
by the change from minimum to maximum sunspot 
frequency, but there have been periods in which tnev 
have decreased, ancl in these periods terrestrial 
magnetic activity has also decreased The gradient 
and the ranges of its variation are greatest near the 
equinoxes and least near the solstice - 

Gun Wire —The system of wire-winding of guns 
first proposed in 1855 w*as introduced about 1890 
with the object of effecting a distribution of the 
firing stresses in a more uniform way than could be 
attained by shrinkage alone The steels employed 
usually contained from o*6 to o 7 per cent of carbon, 
and British gun ware is in the form of a tape or 
ribbon 0*25 in wide bv 0*06-0 04 in thick with 
rounded edges The steel is severely cold-worked, 
and exhihits a cotnpaiatively low elastic limit m 
spite of its high tensile strength, but it has long been 
recognised that this condition of impel feet elasticity 
in the wire under tension can be removed bv a low 
temperature heat treatment Wc have received 
from the Research Department, Woolwich, R D. 
Report No 60 entitled " Gun Wire The Effect of 
Low Temperature Heat Treatment on the Properties 
of Cold-Strained Steel and Its Behaviour under Stress 
at Raised Temperatures ” The work described was 
• undertaken with the object of providing a material 
which would maintain a condition of constant stress 
■with constant strain at a given temperature whatever 
the variation (within certain limits) ot strain and 
temperature to which it was subjected m use The 
author, Dr. Greaves, as a result of his investigations, 
concludes that if it is required to ensure a constant 
tension in the wire at atmospheric temperature, in. 
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spite of considerable variation in the temperatures 
to which it may be subjected in use, the wire must 
be heat-treated at a temperature not below 200° C 
The lower limit of the temperature of preliminary 
treatment (in excess of 200° C) is fixed by the fact 
that it must be above any temperature to which the 
wire is likely to be subjected in use On the other 
hand, the upper limit of temperature of treatment 
is governed by the tension which is to be maintained 
The higher the tension the less must the temperature 
of the treatment exceed 200° C, The report contains 
data from which the relation between stress, tern- 
erature, and preliminary treatment of the wire can 
e determined. 

A Vec roR-TKOLLKY Apparatus —Anything that i 
makes the principles of mechanics more obvious to > 
the student is sure of a hearty welcome from all J 
teachers of the subject in schools and at universities, j 
Considerable interest, therefore, attaches to the j 
" Vector-trolley ” apparatus designed by Mr E, ] j 
Atkinson, of the Harrow County School, and ex¬ 
hibited recently at the annual meeting of the Mathe¬ 
matical Association, and at the Royal Institution. 
The method is based upon the principle of the well- 
known problem in mechanics, where two masses, one ! 


13 neither too high nor too low. This is called the 
forging temperature. As yet no method has been 
discovered for measuring the forgeability of a metaU 
Prof, Kotaro Honda has addressed himself to this 
problem, and in the eighty-first report from the Re¬ 
search Institute for Iron and Steel and other Metals, 
Sendai, entitled " On the Forging Temperatures of 
Steels," he concludes that forgeability can be 
adequately measured by the elongation obtained in 
a testing machine. He gives reasons for considering 
that the mechanism of the elongation due to longi¬ 
tudinal tension and lateral compression must be the 
same, and finds that, in the case of carbon steels, the 
elongation temperature curve has generally two 
maxima and two minima. The temperatures of the 
maxima are at 760° and 1200° C., this latter being 
the temperature most favourable for forging. The 
temperatures of the minima are at about 900° and 
300°. Hence in the process of forging low carbon 
steels, every precaution must be taken against a fall 
of temperature to 900°, where the elongation is at 
a minimum. In the case of medium carbon steels 
this minimum is inconspicuous, so that the cooling of 
the specimen is not so critical The investigation of 
a high speed tool steel containing 18 per cent of 
tungsten showed that the elongation temperature 
curve has maxima at 8oo° and xzoo* 



and a minimum at 950° The maxi¬ 
mum at iioo° is very sharp, and 
hence in high speed tool steels the 
temperature range favourable to forg* 
mg is very limited. 

Activity Numbers ok Hydro¬ 
chloric Acid. —The activity co¬ 
efficients and transport numbers of 
hydrochloric acid solutions in ethyl 
alcohol are described in two papers 
by H. S Harned and M E. Flevsher, 
published in the Journal of the 
American Chemical Society for Janu¬ 
ary 1925. The activity coefficient 
and activity of the acid are about one 
hundred times greater in alcoholic 
than in aqueous solutions. The 
cation transport number, determined 


moving on a horizontal table and the other falling verti¬ 
cally, are joined by a string passing over a fixed pulley. 
The motion is one of uniform acceleration,even if friction 
and the mass of the pulley are taken into account. 
If in this way motion 19 given to the mass on the 
table, and the hanging mass is disconnected from it, 
then, assuming smooth running, the mass on the table 
can be taken to move with constant speed for some 
considerable time The application of this principle 
by Mr Atkinson is made clear by means of the 
accompanying illustration (Fig i), from which it is 
seen that two such accelerated or uniform motions 
in different directions are communicated to a register¬ 
ing instrument simultaneously. The angle between 
the two motions can be adjusted at will. Propositions 
like the parallelogram of velocities and of accelera¬ 
tions, the relationship P = m/, parabolic motion of the 
projectile, the theory of relative motion, can a}J be 
illustrated simply and convincingly. Mr Atkinson's 
method is very straightforward The mechanism is 
easily understood, and both the teacher and the 
student should find the use of such a mechanism of 
considerable value The apparatus is being manu¬ 
factured by Messrs. Cussons, Ltd., of Manchester, 

Forging Temperature of Steels.— It is well 
known that, in the case of steel, forging is most 
effective at a certain favourable temperature which 
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by measuring the E.M.F. of the con¬ 
centration cell Ag/AgCl /HC 1 (c,) /HQ (c«) /AgCl/Ag, was 
found to be 0 654 for o*iN, and 0'6io for N solutions. 
These figures are in agreement with the results of 
Lapworth and Partington (1911). Measurements were 
also earned out in aqueous alcoholic solutions of the 
acid, 

Microscope Lamps. —Several novel and useful I 
types of microscope lamps and illuminating apparatus* 
suitable for routine work, for micro-projection, and 
for dark ground and critical illumination, are de¬ 
scribed in a catalogue recently issued by Messrs. 
Ogilvy and Co. from their new address at 20 Mortimer 
Street, London, W.x. Included amongst these is the 
Hartridge-Williams axial illuminator. This consists 
of an electric lamp of suitable design enclosed in a 
ventilated chamber, which can be fitted to any pattern 
of microscope. The illuminator when fitted forms 
an integral part of the microscope, occupying the 
usual place of the mirror. By its use, errors due to 
polarisation or double reflection from a mirror are 
avoided and a light source, invariable in position, 
shape and character, is obtained. No external 
lamp or bull's eye is required, and adjustments 
once made are not affected by inclining the micro¬ 
scope or moving it about. The illuminator is fitted 
with an iris diaphragm which limits the area of BgWfc 
on the specimen to the field of the eyepiece. >7^ 
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Chemistry in India. 


. M. O, FORSTER, in his address to the twelfth 
Indian Science Congress, has preached a sermon 
which is not likely to be forgotten by those who were 
privileged to hear it or by those who have had an 
Opportunity of reading it, Phrased in the happy 
manner which came to many as a revelation on the 
occasion of his address to Section B of the British 
Association at Edinburgh, it deals with numerous 
fundamental and intimate questions which are exer¬ 
cising the minds of many thoughtful men and women 
at the present time. Probably no one can do this 
kind of thing quite so well as Dr Forster, for he 
enhances his constitutional optimism by a flow of 
language which overwhelms the pessimist and carries 
the reader from the start to the finish along a smooth 
stream of pleasing rhetoric, past a countryside replete 
with all that is beautiful and satisfying, only dallying 
here and there to point out to the traveller some 
piece of Nature's handiwork more entrancing than 
the rest, or pausing to express a feeling of admiration 
for the manner in which scientific man has acquitted 
himself It is only afterwards that the reader, whose 
mind, after his journey, will be in a pleasant condition 
of altruistic confusion, will wonder what it is all about 
If he is an incorrigible pessimist, and washes to retain 
his sanity, he will be well advised to let the first 
impression stand and not to examine more closely 
into the nature of the raw material from which Dr. 
Forster has woven his fascinating fabric. If, like 
most of us, he is a man of the world without any 
unhealthy bias towards extreme optimism or extreme 
pessimism, but, taking things much as he finds them, 
Destows neither premature praise nor expresses hasty 
condemnation, he will find much with which he 
can agree and a great deal to inspire thought and 
contemplation. 

To Dr. Forster’s audience the address should be of 
inestimable value, for India needs scientific stimula¬ 
tion and inspiration far more than any other country 
of her importance in the world Her immense natural 
resources and the mental calibre of her races ought 
to ensure her a foremost place, both scientifically and 
commercially, among the nations , yet she remains 
chained and fettered, and probably only one in a 
million of her inhabitants will be in a position to take 
to heart the message Dr. Forster sends them Never¬ 
theless, conditions are changing for the better, and 
the past twenty years have marked a notable advance 
in the scientific status of the Indian Empire. 

The far-sighted vision of an exceptional man led to 
the founding of the Indian Institute of Science at 
Bangalore, but it was not until eleven years after the 
inception of the scheme that all difficulties were 
removed and the vesting order was signed. Mean¬ 
while, the first director, Dr. M, W. Travers, had been 
appointed and had drawn up the necessary plans for 
the organisation and equipment of the new institute. 
It is undoubtedly due to the devotion and, indeed, 
self-sacrifice of Dr, Travers that the scheme assumed 


definite shape, and that the buildings and laboratories 
were ready to receive the first students in July iqrx. 
Slight changes m the original organisation were after¬ 
wards made, and at the present time there are three 
chief departments, namely, those of electrical tech¬ 
nology, general and organic chemistry, and bio¬ 
chemistry , there is, moreover, a large central building 
in which the offices and library are housed, the 
excellence of the latter being due to the organising 
ability of Mr (’, F H Tacchella After the retire¬ 
ment of Dr. Travers in 1014, the post of director was 
held by Sir Alfred Bourne until 1919 when, after 
Dr. Alfred Hay had acted as officiating director for 
two years, the present holder of the office, Dr M O. 
Forster, was appointed. 

It was probably inevitable that, during its earlier 
years, the Institute should have devoted itself to 
many ad hoc problems arising out of the then existing 
conditions of Indian manufactures The intention of 
the founder had been to establish a post-graduate 
university institution having for its particular object 
the promotion of advanced study and original re¬ 
search, with special regard to the educational and 
economic interests of India, but. at that time, ad¬ 
vanced education in India was not in a condition to 
supply a sufficient number of properly trained post¬ 
graduate students, and, in those early days, it must 
nave been exceedingly difficult to fina the right men 
to carry out the fundamental research upon which 
to base the many important industries of the country. 
Still, in the efficient hands of Dr Sudborough, Dr. 
Fowler, Dr. Watson, and Dr. Hay, much was done, 
and the early record of the Institute bears witness 
to the fact that, despite the obvious difficulties, the 
research work accomplished supplied material for 
the improvement of many industries which had 
hitherto been built on the rule-of-thumb and tradi¬ 
tional methods so characteristic of Indian manufac¬ 
turing procedure as a whole. 

The appendix to the fifteenth annual report of the 
Council of the Institute, dated 1924, is now to hand, 
and it is evident, from the comprehensive list of 
investigations which the report shows are being earned 
out by the three departments already mentioned, 
that important research work of a fundamental char¬ 
acter is being pursued. The lists are indeed pleasing 
to read and will stimulate Indian graduates to enter 
the Institute in order to obtain that training in 
research methods which not only broadens the out¬ 
look, but, without which, it is useless for any chemist 
to hope to achieve real success in industrial work. 
For knowledge derived from lectures and books cannot 
supply the vision, the independence of thought, and 
the honesty of purpose which are essential to the 
development of the scientific soul, and Indians would 
do well to learn the lesson some of their con¬ 
freres in the west find difficult to assimilate, which 
is embodied in the address given by Dr. Forster at 
Benares, Jocelyn Thorpe. 



Local Natural History in Great Britain . 1 


T OCAL scientific societies have their distinct and 
special place, with its incumbent responsibilities 
in the scientific life ol the country, and it is well that 
this important fact should not be overlooked, par- 
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ticularly by the societies themselves. These, it is to 
be feared, do not always appreciate their obligations 
to organise and carry through schemes of scientific 
work which obviously come within their province* 
Intensive investigations, both systematic and eco¬ 
logical, of the fauna and flora of the country are 
problems pre-eminently suited to the activities of 
local societies. In fact, it will be only by the active 
co-operation and organisation of such societies that 
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it will ultimately be possible to complete our knowledge 
of these matters, 

It is, therefore, with particular pleasure that we 
direct attention to Mr. L A. Carr's paper on “ The 
Ichneumomdae of the Lichfield District, Stafford¬ 
shire," in the first of the three volumes of annual 
reports and transactions here noticed, as an admirable 
example of the kind of work which can and should 
be attempted by all local societies. 

In the course of only eight years' intensive and 
constant work, Mr. Carr has~ colfjscted and identified 
no fewer than 1255 species of this difficult and much 
neglected group of insects We do not overlook the 
work of Mr Claude Morley and other isolated workers 
in this field, but obviously the few experts available 
m Great Britain cannot be expected to cover the whole 
ground unaided, even if the exigencies of time and 
expenses for travel could be met. Responsible local 
workeis, like Mr Carr, are required for all branches 
of zoology and botany, who, by their own enthusiasm, 
or aided by the organisation of their local societies, 
will make themselves responsible for one small part of 
the field of natural history in the immediate neighbour¬ 
hood in which they live, and bv care, patience, and 
steady work gradually get together the necessary data 
from which a true and accurate knowledge of the 
British flora and fauna can be obtained. Mr Carr's 
paper is abundant evidence of the need for such work. 
No fewer than 33 s species in his list are recorded from 
the British Isles ior the first time, and sixteen of the 
species are new to science Mr Carr has had his 
identifications confirmed and his matenal examined not 
only by Mr Motley but also by I*rofs Hahermehl and 
Schmiedeknecht and other leading authorities on the 
continent. His list is thus authoritative and forms a 
very valuable contribution to British zoology Re¬ 
search of this land is being done widely throughout 
Great Britain, but we would especially plead for more 
co-ordination and co-operation in such work by the 
local societies and urge upon them the example of 
Mr. Carr's work. 

The smaller and less wealthy local societies have 
received muen encouragement and stimulation by 
their affiliation to form larger bodies, of which the 
Yorkshire Naturalists' Union is so splendid an example 
This and other similar bodies, like the recently formed 
Union of South-Western Societies, the South-Eastern 
Union of Scientific Societies, the Lancashire and 
Cheshire Fauna Committee, and the Faunal Survey of 
Glamorgan, are attempting to systematise research 
among affiliated societies and to carry it out on the 
broad lines suggested above We should like to see 
this principle of larger unions extended to embrace the 
whole country, so that with the local societies affiliated 
to their proper union, and the unions in turn affiliated 
to one or other of the scientific societies in London, or. 


as now, to the British Association, a complete organi¬ 
sation would be brought into being for the thorough 
co-ordination of the work of local societies. 

The unions perform another and perhaps equally 
important function in bringing the results of scientific 
research before the general public of the areas they 
represent, by holding annual congresses at which 
leading men of science deliver addresses on the special 
subjects of their own work. The annual volume issued 
by the South-Eastern Union of Scientific Societies for 
1924 gives an account of its annual congress held at 
Guildford last vear, at which Sir Richard Gregory 
presided and delivered an inspiring address on " Science 
in Civilisation," in which he sought to revive the 
belief in the power of science to promote spiritual and 
material progress and to plead for the fuller recogni¬ 
tion of what it. has done for the benefit of man. Among 
the sectional addresses delivered at this congress may 
t>e mentioned “ Evolution and Eugenics," by Dr, 
A. F lredgold , " The Educational Value of Regional 
Survey," by Sir F. G Ogdvie, "Some Remarks on 
Adaptation," by Dr A B Rendle, and "Modes of 
Protection in the Pupal Stages of Butterflies and 
Moths," by Prof E B. Poulton 

It is impossible to estimate the value or to over¬ 
emphasise the importance of the work which the 
larger unions are doing by tins means, A direct link 
is established between the local societies and scientific 
workers of the first rank, and the stimulus which the 
former receive as the result of this contact must largely 
influence their members and encourage them in the 
work they are seeking to do 

From the same report wc learn of another branch 
of work which the South-Eastern Union is endeavour¬ 
ing to do, namely, the compilation of a card catalogue 
of all faunal records for the area, with full notes of 
all localities. Such bibliographical work is important 
and useful, and we are glad that the Union, as well as 
other similar bodies* is alive to the necessity of doing it 

An admirable example of the work done by a local 
society in one special field is provided by the first 
part of vol 14 of the Proceedings of the Liverpool 
Geological Society here noticed The seven papers 
which go to make up this volume include the results 
of original research by members of the Society, and 
four of them deal exclusively with aspects of local 
geology, to the elucidation of which they form a most 
valuable contribution. 

The three publications under notice give ample evid¬ 
ence of the importance and real value of the work of 
the societies publishing them. They are representative 
of the work carried on by kindred societies all over 
Great Britain, and they provide a splendid example to 
others of the results which can be obtained by or* 
ganised research, and the scope of the research which 
local societies can profitably and creditably pursued 


Artificial Incubation. 


TWO articles on " The Scientific Principles of Arti- 
I ficial Incubation," by Mr Llewelyn B. Atkinson, 
which are of interest to biologists and physicists and 
of considerable importance to the poultry farmer, 
have appeared in the Journal of the Royal Society 
of Arts, November 28 and December 5, 1924. 

In Egypt, China and Malay, natural methods of 
hatching have been replaced successfully by artificial 
for thousands of years, but among Western peoples 
the problem of artificial incubation was only solved 
so late as 1882, when Hearson produced his incubator 
with a capsule temperature regulator. The Chinese 
plan is described in “ Farmers of Forty Centuries " 
by Prof. King of the University of Wisconsin, and it 
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is claimed that with this apparently crude method 
95 to 98 per cent, of the fertile eggs are hatched. By 
the Egyptian method described by Capt. Cadman at 
the Harper Adams Poultry Conference, 1923, 85 to 
90 per cent, of the fertile eggs are hatched. Using 
modern European and American incubators, there 
is an all-round hatching efficiency not greatly exceed¬ 
ing 55 per cent, of the fertile eggs, though there are 
plenty of hatches up to 85 to 90 per cent. It to 
accepted that incubator-hatched chicks compare very 
unfavourably with those reared by the mother hen, 
and that the troubles attendant on artificial incuba¬ 
tion do not end with the hatching. 

Mr. Atkinson sets himself the task of finding why ft is 
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that with far more delicate arrangements than a hen 
rovides, the results obtained by the use of the mcu- 
ator do not always equal those, given by the sitting 
hen. He concludes that an incubator which will do 
all that the best hen does and do it regularly and 
with certainty, is a perfectly realisable instrument. 
He gives very full details of the physical and biological 
factors involved in incubation, drawn largely from 
the results of liis own experimentation, and the con¬ 
ditions underneath the sitting hen are compared in 
detail with those that exist within the various types 
of standard incubators. The outstanding conclusions 
at which he arrives are that practically every type of 
incubator has the air too dry , that the average 
temperature of the eggs m an incubator is much more 
regular than m a hen's nest ; and that, whereas m 
modern incubators the whole of the egg is nearly of 
the same temperature, the temperature of the top 
being only slightly different from that of the bottom, 
in the hen’s nest the difference between the tempera¬ 
ture of the hen’s body in contact with the egg and the 
temperature of the lower surface of the egg is between 
14 0 and 20° F 

From these observations the author concludes that 
the secret of successful incubation lies m keeping the 
upper surface of the egg hot and the lower surface 
relatively cool This object is attained by covering 
the upper surface of the eggs with a very thin sheet 
of india-rubber The use of this in a hot water 
incubator, in which the heat reaches the eggs by 
radiation, is rendered extremely difficult by the fact 
that the temperature of the tank has to be raised to a 
most inconvenient degree In the case of the hot 
air type of incubator, however, it is quite simple 
to get a difference of 14 0 F between the top and 
the bottom of the egg by the use of this rubber 
sheet. It was found also that with this method rapid 
evaporation of moisture was prevented and that, in 
fact, the amounts of moisture and carbonic acid 
around the eggs were nearly those present in a hen's 
nest. Using this method, an incubator which previ¬ 
ously had rarely given more than 55 per cent hatched 
more than 95 per cent, of the fertile eggs It is to be 
noted that the application of heat to the eggs is by 
direct contact and conduction instead of by radiation 
or convection Every egg becomes its own regulator, 
controlling the passage of the heat from the upper 
surface of the egg to the cooler under surface Mr 
Atkinson states also that the chicks emerging from 
an incubator provided with this rubber sheet are far 
more viable 


The Blue Whale. 

TV/fR. GERRIT S MILLER'S paper, “Some 
hitherto unpublished photographs and 
measurements of the Blue Whale “ (Proc. U.S Nat. 
Mus., Vol. 66, pp. 1-4, Pis, l.-ix.) is a welcome contri¬ 
bution to the literature of Cetacea, In spite of its 
predominating importance to modern whalers, the 
blue whale (Balanoptera musculus) is still imperfectly 
known, particularly with regard to cranial characters. 
Mr, Miller publishes specially good figures of the skull, 
the rostrum of which has not suffered from the 
warping which commonly occurs on drying. He 
informs us that the specimen (Washington Museum) 
was an adult mole, 75 feet long, captured off New¬ 
foundland in 1903 ; but it may be remarked that the 
free condition of the distal epiphyses of the radius 
and ulna figured in PL viii. is evidence that the animal 
had not completely passed the adolescent stage of 
- Flower, ind that in any case 75 feet is a small measure¬ 
ment for a really adult blue whale. The digits shown 
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in the same figure appear to be too straight, and the 
hand is probably a reconstruction of a disarticulated 
flipper, as indicated by the fact that the numbers of 
the phalanges are low as compared with other records, 
Mr, Miller makes no comparisons, and his facts 
must speak for themselves. With regard to the skull, 
the rostrum deserves special notice, its sides being 
parallel in its posterior half, then converging m a 
gentle curve to the tip ;—in striking contrast with the 
tnangular, straight-sided rostrum of the fin whale 
(B. physalus). The premax ilia? are noticeably parallel 
behind, instead of being arched outwards The 
postero - internal processes of the maxillse are long, 
the orbital plates of the frontals diminish greatly in 
diameter in passing outwards, and the nasals are 
stout and broad The palatines have parallel 
sides, and in the side view the straight outer edge 
of the maxilla and the outline of the vertex are 
other features in which this skull differs from that of 
a fin whale Excellent figures are given of the atlas, 
axis, sternum, pelvic bones and scapula, the last 
showing the restored cartilaginous parts As bearing 
on the great variability of the bones in the larger 
Cetacea it may be noticed that the sternum differs 
conspicuously from those figured by True m 1904, as 
well as from that of the Longnuldry whale described 
by Turner The long series of measurements of 
bones will be valuable as material for comparison 
with southern blue whales, the identity or otherwise 
of which with the northern species it will be the 
special object of the Discovery expedition to 
investigate. b F H 


University and Educational Intelligence 

Bristol- -A research assistant,ship is open at the 
Merchant Venturer^' Technical College to candidates 
with an honours degree m engineering Applications 
should be made to Prof A. Robertson at the College 

Cambridge —Mr Aithur Berry has been elected 
vice-provost of King's College A new post of assist¬ 
ant director of magnetic research at the Cavendish 
Laboratory, without stipend from the University, has 
been established for l)r P Kapitza, Trinity College. 

By a recent vote of the Senate, the University is to 
ask the Commissioners to lemove from the statutes 
the paragraph under which certain holders of official 
positions, such as bishops, heads of house, and pnvy 
councillors, can at present bo granted degrees honoris 
causa in virtue of the positions that they occupy. 
University and college teachers and officers are still 
to be eligible for the degree of Master of Arts, and the 
University retains its powers to grant honorary degrees 
to members of the Royal Family, to British subjects 
who are of conspicuous merit or have done good 
service to the State or to the University, ana to 
foreigners of distinction 

Dr. Haddon is resigning from the readership in 
ethnology. 

The vice-chancellor, Dr. Fitzpatrick, president of 
Queen's College, Dr Giles, master of Emmanuel 
College; Mr F J. M Stratton, Gonville and Caius 
College; and Mr. R E Priestly, Clare College, have 
been appointed delegates at the coming conference of 
the universities of Great Britain and Ireland 

Sir R, H. Biffcn, St. Catharine's College, Mr, R. 
Adie, Trinity College, Mr F L. Engledow and Mr. 
C W. B. Wright, St. John's College, have beeu ap- 
omted to represent the scientific workers on the 
tation 'Committee of the Horticultural Research 
Station, while Messrs. W. P. Seabrook, A G Daniels, 
and A. T. Paskett represent the fruit and vegetable 
growers. 
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Notice has been given that an election will be made 
next J uly to the Charles Abercrombie Smith Student¬ 
ship of 150/, a year at Peterhouse. Every candidate 
must be or must become a research student, proceeding 
to the degree of Ph.D, The studentship is normally 
for two years and may be renewed in exceptional 
circumstances for a third year. 

Durham. —The seventh Earl Grey memorial lecture 
■will be delivered at Armstrong College on Thursday, 
March 5, at 7 30, by Dr. F. W. Aston, on 14 The 
Structural Units of the Material Universe ” 

Applications are invited for the professorship in 
botany at Armstrong College The latest date for 
the receipt of applications (in each case ten copies) 
is May 15 They should be sent to the Registrar of 
the College, Newcastle-upon-Tyne 

London — The two following courses of free public 
lectures at the Royal School of Mines are announced 
" Chemical Combination in Metallic Alloys and its 
Nature,” by Prof 0 A Edwards, at 5 30, on March 3, 
4, 10, and 11 , and ” Tubbing Deep Shafts” and “Sub¬ 
sidence,” by Prof L Denofcl, at 5.15, on March 16, 

17, 18, and 19 Free public lectures will be delivered 
at University College as follows; on March 4, 11, and 

18, M Nutrition of the Young Animal,” by Prof. T. B. 
Wood, and on March 9 and 11, ” Vital Statistics," 
by Prof H Westergaard. The lecture hour in each 
case will be 5 30. 

Manchester —Messrs. Brunner, Mond and Co , 
Ltd , have continued their grants in aid of research 
in the Departments of Physics and Chemistry. 

The Council has adopted regulations for the award 
of the Philip Buckle Research Scholarship in agri¬ 
cultural zoology This scholarship has been endowed 
in memory of the late Philip Buckle by his brothers 
and sisters 

Mr J C, Oakden has been appointed assistant 
lecturer in mechanical engineering in the Faculty of 
Technology. 


The City of Cardiff Education Committee will 
shortly appoint a head of the department of physics 
of the Cardiff Technical College Applicants for the 
post should send 20 copies of their applications and 
testimonials on or before Saturday, February 28, to 
the Principal of the College 

Applications are invited by the Manchester 
Municipal College of Technology for the position in 
the college of lecturer in the chemistry of fermentation 
processes Particulars of the appointment and a 
form of application may be obtained from the 
Registrar The latest date for the return of the 
completed form is March 14. 

The Commonwealth Fund, 1 East 57th Street, 
New York, was founded in 1918 by Mrs. Stephen V, 
Harkness ” to do something for the welfare of 
mankind ” and is a philanthropic institution which 
has already made some noteworthy gifts. It is now 
announced that twenty fellowships a year in American 
universities, each of the value of about 600/., have 
been established for Bntish graduates by the Fund. 
The fellowships will bo tenable for two years, and 
election will be by a committee of award consisting 
of Sir Walter Robert Buchanan-Riddeh, Bt., Principal 
of Hertford College, Oxford (chairman) , Sir Hugh 
Kerr Anderson, Master of Gonville and Caius College, 
Cambridge; Sir James Colquhoun Irvine, Principal 
of the University of St. Andrews; Sir Theodore 
Monson, Vice-Chancellor of the University of Durham; 
and Prof. T. Percy Nunn, Principal of the London 
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Day Training College. The Prince of Wales has 
consented to become honorary chairman of the 
committee. The general object of the fellowships is 
to promote international goodwill and generally to 
foster unity of thought and purpose in the United 
States and Great Britain The awards will therefore 
be made on the basis of character, ability for leader¬ 
ship, health and general fitness, and on the nomination 
of recognised universities of Great Britain and Ireland* 

Mr. H Sr meson Gee, of Knighton Frith, Leicester, 
who died last July, bequeathed to University College* 
Leicester, of which he was honorary treasurer, 20,000/. 
free of all duties, to found 44 The Simpson Gee Endow¬ 
ment Fund " Under the provisions of the will the 
executors could have deferred payment of the legacy 
for thr£e years, but they generously offered to dis¬ 
charge the legacy forthwith and give the College the 
option of taking over certain specified securities of a 
full trustee character at the 44 market price " of the 
day. This offer the College Council gratefully accepted, 
and as a consequence trustee stocks of this value nave 
been transferred, by which the endowment income of 
the College has been augmented by 980/ per annum. 
Other gifts recently received are *—2000/ from Sir 
Jonathan North, chairman of the College Council (by 
which Ins donation to the General Endowment Fund 
has been brought up to 5000/.), and 3000 1. from 
Messrs Stead and Simpson, Ltd , to the fund for 
endowing lectureships in chemistry and physics 
Leicester University College, although brought into 
existence m 1921 during the post-War economic de¬ 
pression, has, nevertheless, in addition to the finest 
site in Leicester, on the top of the city, and large and 
beautiful buildings and college gardens, valued at 
150,000/ , obtained an invested endowment fund which 
has just completed its first 1 00,000/. In addition, it 
receives an annual grant from the city of Leicester, 
By the beginning of next academic year, it will have 
teachers in all the main subjects of university study, 
unusually adequate equipment in laboratories, and a 
library of 9000 volumes 

The annual distribution of prizes was held at the 
Sir John Cass Technical Institute, Aldgate, London, 
E.C 3, on Tuesday, February 10, when the prizes and 
certificates were distributed by Mr S. 0 . Nevile, 
past-president of the Institute of Brewing. The chair¬ 
man of the governing body, the Rev. J F, Marr, in 
giving a summary of the work of the Institute, stated 
that although the courses of study at the Institute 
are principally conducted in the evenings, no fewer 
than 36 students were successful at the examinations 
of the University of London during the past session, 
two of whom obtained the degree 0/ Ph I> , and three 
the degree of M.Sc., by research. In addressing the 
students, Mr. Nevile stated that institutes such as 
the Sir John Cass Technical Institute supply two 
urgent needs of modem industrialism : tney offer 
opportunities for advanced scientific education asd 
training in research, and they enable those engaged in 
the minor ranks of industry to obtain a knowledge 
of the principles which underlie their daily work and 
a broader conception of their industry as a whole. 
The technology of brewing comprises—first, the pro¬ 
duction of the raw materials; secondly, the treat¬ 
ment of those raw materials to provide a satisfactory 
extract; and thirdly, the process of fermentation 
itself. Pasteur must be regarded as the father of the 
modem conception of fermentation as applied to the 
brewing and wine industries. Onr knowledge of hope 
and barley is still very incomplete, and the research 
scheme of the Institute of Brewing is largely con¬ 
centrated on these two main fundamental issues* 





Early Science at Oxford. 

February aa, 1683-4*—A letter from Mr Aston dated 
Feb. 14 was read, which gave an account of an 
experiment lately shewn before ye Royal Society by 
Mt. Paget, vise ye south pole of ye inchnatory needle 
followed ye flame of a quarter of a sheet of paper, 5 
degrees, ye side of ye box beingwerv little hot, ye 
inclinatory needle was hung in ye plane of ye meridian; 
ye North pole shunned ye flame.—With regard to a 
fountain in Poland, that is said to follow ye motion of 
ye Moon, is cold to ye touch, and yet easily inflam¬ 
mable, I)r Plot informs us, that there is a spring in 
Lancashire, which, though cold, takes fire, and will 
harden eggs 

Concerning ye Lough-neagh stone, it was ordered, 
that ye "Gentlemen of ye Society of Dublin should be 
desired, that they would be pleased to impart their 
thoughts concerning it, ye manner of its being made 
such, and of what materials it may be made 

1686-7. —Mr Halley sent accounts (1) of Mr, 
Hooke’s hypothesis concerning ye changes which seem 
to have happened m ye surface of ye Earth, from ye 
shells m beds found petrified in ye Alps, and other 
hills far from, and above ye sea , and again sea sand 
and shells, found at great depths underground. (2) 
Of an ex penmen t of flint and steel in vacuo ; which 
was that there were no sparks visible from ye collision, 
though they were very vivid m ye same receiver when 
ve air was admitted (3) Of a very strange effect of 
lightning from France, viz. that something in it 
pierced through a piece of glass, making some holes 
about ye bigncsse of pistol bullets, and melting ye 
edges of ye glass making it smooth like ye edges of 
a cup, (4) That ye French in Canada have found a 
whole mountain of lead ore, which lies bare , so that 
there is no need of mining. 

Whereas Mr Hooke thinks that there are not 
extant any authentic records of ye latitudes of places 
sufficiently to evince ye fixation of ye Poles, Dr. 
Bernard observes that ye latitude of Marseilles, taken 
by Pythias, in ye time of Alexander ye Great, 
appears to be ye same as 'tis now, and that in ye 
latter end of Julius Ffirmicus, is an observation of ye 
latitude of Oxford, taken about a hundred years since. 

Mr. Lhwyd communicated ye following curiosities, 
sent out of ye Isle of Anglesey together with a collec¬ 
tion of sea plants and shells-Eggs of Skate and 
Dog-fish, Favus tnannus Sibbaldi, and a broad leaved 
Fucus which had a facing of fine silk in appearance, 
and was all over garnished with small filaments 
standing upright, about an eighth of an mch long; 
much resembling ye stamina of flowers This surface 
was easily scraped off, and was supposed to adhere to 
this plant after ye same nature tnat mosses, lichens, 
fungi, and such other vegetables adhere to stones, 
trees, bones, horns, etc. 

February 33, 1685-6.—A discourse concerning sounds 
and echoes, drawn up by Mr. Walker, was by him 
communicated and read,—Dr. Plot communicated 
some shells, Buccina , in which ye spirals turn to ye left 
February 34, 1684-5.—A Horn was communicated 
by Dr. Plot, said to be a horn, which grew behind ye 
head of a woman, who was shewn in London about 
fourteen years since, and is reported to have shed her 
ham once in three years. This was sent by Mr. 
Aahmble to be laid up in his Repository. 

A letter from Dr. fiowman, dated Norwich Jan. 27, 
gave an account of a hydrophobia in an alderman of 
Norwich, caused by ye bite of a mad fox. Mr. 
Walker affirmed, that about fifteen years since a 
died mad in Cheshire, having been bitten by a 
which received Its madness from ye bite of 
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Societies end Academies. 

London. 

Royal Society, February 12 —H, Muir Evans A 
contribution to the anatomy and physiology of the 
air-bladder and Weberian ossicles in Cyprimdae In 
Cyprimdae the air-bladder is constricted, so as to form 
an anterior and posterior chamber connected by a 
short duct. The Weberian mechanism is designed to 
conduct vibrations and not to register variations qi 
pressure. The nerve-ganglion regulates tension of 
anterior sac and thus allows it to receive vibrations : 
it controls the sphincters and prevents undue lowering 
of tension when the pneumatic duct is open, and excess * 
of tension due to pressure of gas m the posterior sac — 

. S Huxley Studies on amphibian metamorphosis 
I. It is not always possible to induce metamorphosis 
of the axolotl by enforced air-breathing in a con¬ 
siderable number of specimens This may be due to 
genetic differences between strains When axolotls 
are so treated the dorsal fin falls over and fuses 
completely with the skin of the back By using 
urethane it was found possible to keep frog tadpoles 
m narcosis for 8-12 days If previously treated with 
thyroid, they metamorphosed as rapidly as controls 
An atmosphere of oxygen is deleterious to tadpoles, 
and retards metamorphosis A mixture of air and 
oxygen containing 40 per cent, oxygen allows meta¬ 
morphosis to proceed at the same rate as in air The 
dorsal fin of male newts which is developed in the 
breeding season is not caused to regress by administra¬ 
tion of thyroid, unlike the larval fin-crest occupying 
the same position.—A. S Parkes'and J C Drummond 
Effects of vitamin-B deficiency on reproduction I n a 

buck rat on a diet totally deficient m vitamm-B 
degeneration of testes and sterility ensue Thr 
amount of degeneration can be generally correlated 
both with degree of deficiency and time on the diet 
The fecundating power of the buck can be definitely 
correlated with degree of deficiency Size of litter, 
however, shows little variation. The proportion of 
males among the young decreases.—A Dendy • On an 
orthogenetic senes of growth forms in certain 
tetraxonid sponge-spicules. The so-called strept- 
asters or siliceous spicules of the Theneidze and 
Pachastrelhdae are not asters, and the spirally twisted 
axis which they exhibit is not an elongated centrum 
They are really derivatives of the pnmitive tnact, 
which have arisen m accordance with a remarkable 
law of growth. These spicules, for which the name 
" dichotriacts ” is proposed, appear to form an 
orthogenetic senes of growth-forms, probably re¬ 
presenting both a phylogenetic and an ontogenetic 
senes. As m true asters, the increase in the number 
of rays is accompanied by diminution in size —C E. 
Walker The meiotic phase in Triton {Molge vulgaris). 
As is the case in the ordinary somatic mitoses, the 
univalent filament splits in the telophase of the 
somatic division immediately preceding the 1st 
meiotic (heterotype) division. These semi valent 
threads rejoin in the early prophase; the univalent 
filaments thus formed join longitudinally, and at the 
anaphase whole somatic chromosomes are distributed 
to ike daughter cells* The splitting of the univalent 
filament in the telophase of the last somatic division 
is not consummated until the 2nd meiotic division, 
when the chromosomes split into longitudinal halves. 
The 1st meiotic division is a unique phenomenon 
interpolated between two mitoses providing for the 
equal distribution of whole chromosomes—W. E. 
Alkinfr; Clausilta bidentata (Strdm) and CL cravenensis 
(Taylor) ; 8 statistical inquiry into the relationship 
of two similar species. Clausitia bidentata is widely 
spread in Britain and elsewhere; CL cravenensis 
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occurs only in a restricted area in the north of England, 
and its specific status has generally been questioned. 
The altitude, diameter, and diameter/altitude ratio 
in Senes of each species collected from limited loci m 
which both species live together m the same habitat, 
have been studied While both species* and especially 
bidentata, are highly vanable, and though local races 
may be distinguished within cravenenns, the two 
forms are clearly separated by biometnc criteria* and 
there is no evidence of intermediate forms. 

Royal Microscopical Society, December 17 — 
F. W Rogers Brambell * The part played by the 
Golgi apparatus 111 secretion and its subsequent re¬ 
formation in the cells of the oviducal glands of the 
fowl The Golgi apparatus in the cells of the alveolar 
glands undergoes hypertrophy during periods of 
activity and reduction during periods of rest. It 
is not extruded with the secretion The ciliated 
epithelium lining the entire oviduct is also secretory 
During secretion the nucleus moves down the cell 
towards the lumen and the Golgi apparatus fragments, 
and is extruded from the cell The nucleus then 
moves to the back of the cell and the Golgi apparatus 
reforms de novo. The albumen of the egg of the bird 
is homologous with the envelope of mucus formed 
around the egg of the mammal in the Fallopian tube. 
In this respect the egg of Ormthorhynchus and the 
marsupials is intermediate The changes in the 
oviduct of the fowl between the laying of two 
successive eggs are comparable to the changes in 
the non-pregnant uterus of the mammal during the 
cestrous cycle.—R J Ludford 4 Some modifications 
of the osmic acid methods in cytological technique 
By treating suitably fixed tissues, after osmication, 
for 14-21 days with water at 35°- 4 o° C * a good 
general impregnation of the Golgi apparatus can be 
obtained Sections can then be stained to demon¬ 
strate the mitochondria and nuclear structures 
Before staining it is desirable to treat sections with 
o : i per cent potassium permanganate, followed by 
sulphurous acid, in order to bleach the cytoplasm 

Geological Society, January 7—A. K. Wells * The 
geology of the Rhobclf Fawr district (Merionethshire) 
The area described covers some 30 square miles centred 
about the mountain-mass of Rhobell Fawr The 
succession ranges from low down in the Lingula flags 
to the Bala mudstones. A feature of special interest 
is the development of an igneous cycle at a lower 
level than anywhere else in North Wales. The centre 
of eruption of which Rhobell is the denuded basal 
wreck, was a subafinal volcano which became active 
during the pre-Aremg interval Basic intrusions are 
common at several horizons between the Dolgelly 
beds and the Upper Acid group, and are without ex¬ 
ception sills The area provides good illustrations of 
the action of an intrusive magma in persistently 
flooding certain horizons and invading selected roclcs 
while leaving others unaffected. As a consequence 
of its position at the south-eastern " corner " of the 
Harlech dome, the strike changes almost through a 
right-angle in passing from south to north. Folding 
along north-and-south axes is dominant, but the folds 
have been buckled against the Rhobell mass, which 
acted as a resistant knot lying m advance of the hard 
core of the dome. The area is much faulted, the most 
important dislocations being parallel to those recently 
described from the Bala district 

Paris 

Academy of Sciences, January 12.—A Lacroix: The 
meteorite of Roda, A detailed mineralogical and 
chemical analysis of this meteorite is given, which only 
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differs from the terrestrial harzburgites by containing 
a higher proportion of iron.—Charles Richet, Eudoxie 
Bachrach, and Henry Cardot: The heredity of 
acquired characters proved by the displacement of 
the thermal optimum A normal strain of lactic 
bacillus has a maximum development at a tempera¬ 
ture of 36° C. A strain of this bacillus, grown for 
three years in the presence of potassium chloride, 
has the optimum temperature raised by 6® C. to 
42° C. ; and this change persists and is characteristic 
of this strain of bacillus —C. Camichel, L, Eseande, 
and M. Ricaud ' Overflow weirs.—Paul Vuillemin : 
A normal classification, auxiliary classification, and 
practical grouping of the fungi —Bertrand Gambier : 
The invariants of Gauss, Beltrami, and Minding.— 
A Ktflmogoroff . The axiomatic definition of the 
integral —M, Lavrentieff . The sub-classes of the 
classification of M. Baire —V Weniaminoff : The 
limit-derivative of an analytical function.—Maurice 
Roy * The adherence of a perfect liquid to a solid 
which it wets and Lagrange's theorem.—Georges 
Patart The influence of the cooling of a gaseous 
fluid previous to its compression A demonstration 
of the advantages of a preliminary cooling of gases 
before compression —Emile Belot . The movement 
of a vortex in a resisting medium : application to 
planetary vortices —-Rafael de Buen The influence 
of the surface temperature on deep thermal changes 
m the western Mediterranean A discussion of the 
experimental data gi ven by Richard, Oxner, and 
Sirvent —H. Eyraud The projective Riemann 
character of the electromagnetic gravific field —A. 
Perot . A photographic recorder and oscillograph.— 
L6on and Eugene Bloch * The spark spectrum of 
tungsten m the Schumann region A catalogue of 
wave-lengths and intensities of tungsten lines between 
X^i 826 and X=i 4 53—Charles ChSneveau ; The 
formation of optically disturbed media by the penetra¬ 
tion of a transparent liquid into a transparent resin. 
—Jean Thibaud . Research on characteristic gamma 
spectra by crystalline diffraction. The method 
employed was that of the rotating crystal (velocity 
less thart i° m 24 hours) and Broglie photographic 
recorder. The 7 spectra were obtained as fine fines 
without signs of any continuous bands. The crystal 
diffraction method furnishes a good confirmation of 
the values attributed to the 7 frequencies by the 
method of excited (3 spectra —Fred Vlfca and Mile. 
Madeleine Gex ' The ultra-violet absorption of 
petrols. A study of the changes produced in the 
absorption bands by fractional distillation.— 
H. PSlabon : The direct formation of the 
mercury oxychlorides. The three oxychlorides, 
HgO , aHgCl,, 2HgO , HgCl„ 4 HgO . HgCl 8 * can be 
formed directly from HgO and HgCl t in the presence 
of water and of alcohol if the temperature is low. 
The first of these is white and is not formed if the 
temperature rises above 30° C , but once formed, 
can tie heated to ioo° C, without decomposition.— 
Emile Luce : Researches on the migratory aptitudes 

of the a-napbthyl radicle.-Royer : The rotatory 

power of cholesterol bodies.—E. Fournier : A mode 
of capture by subterranean erosion, special to certain 
closed basins of the chain of the Jura* — Ch. Gorceix; 
The metric proof of the ovoid form of the eaittL 
The ovoid proposed as the best representation of all 
the available geodesic measurements is intermediate 
between the ellipsoids oL Clarke (1880) and Bes&el 
(1841).—Jean Piveteau ; The existence of a reptile 
with lacertihan affinities in the permian formations 
of Madagascar. The name Broomia Madagascarimm 
is given to this reptile, which is represented by A 
large number of well-preserved exampleSi only the 
head presenting difficulties:—G. Manganot: The 
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mode of formation of starch grains in the latex of 
the Euphorbiaceae.—Maurice Lenoir : The telophase 
of the first division in the embryonic sax: of Fntillaria 
tmperiahs. —Vittorio Pettinori. The toxic action of 
Amanita phallotdes, This poison acts not only on 
vertebrates, but also on infusoria, small crustaceans, 
the larvae of insects and fishes. It has no action on 
the isolated heart of the frog, and probably is without 
action on lizards and frogs —Gilbert Ran son * The 
cause of the green coloration appearing on oysters 
The pigment of Navicuia ostreana , which is un¬ 
affected by the digestive juices of the oyster, is shown 
to be the cause of the green coloration —Harry 
Plot* : Some observations on the mechanism of 
serum anaphylaxy. In anaphylaxy produced by 
serum injection two factors intervene : the physico¬ 
chemical state of the serum used for the sensitising 
injection, and the physico-chemical state of the 
second injection —Georges Bourguignon and Mile. 
Ren6e D6iean ' Double chronaxy of the optical 
system m man.—Jean Camus and J J. Gournay 
Researches on diabetes and diuresis. 


Melbourne. 

Royal Society of Victoria, November 20 —J Ewart. 
Stock poisoning in the Northern Territory Along 
the mam stock route in the Northern Territory very 
heavy losses of stock have been experienced in recent 
years and their cause has been in doubt. The cause 
was determined, by actual experiments earned out in 
Central Australia on a herd of cattle, to be poisoning 
due to Indtgofera bovtperda , the indigo cattle bane, 
and to Isotropis atropurpurea , the poison sage The 
former is well known as a cattle-killer in Western 
Australia, but was not previously recorded as killing 
stock in the Northern Territory It loses its poisonous 
properties when dried in a hot sun, owing to the ready 
decomposition of its alkaloid " cygnin " The Iso¬ 
tropis was not previously recorded as a poisonous 

g iant. It is less poisonous than Indtgofera bovtperda, 
ut the poison is more stable An extract obtained 
by Dr, Young js poisonous to guinea-pigs, but the 
nature of the poison is as yet unknown —C. Fenner * 
The Bacchus Marsh basin, Victoria. At a period 
somewhat earlier than middle Tertiary, the whole of 
Eastern Australia, including Victoria, consisted of low 
undulating highlands and vast level plains, well 
wooded and well watered. Under these conditions 
great brown coal deposits of Victoria, etc , were built 
up. Later there came some differential uplift of the 
land, and associated with this there was an out¬ 
pouring of basaltic lava {the " older basalts ”), and 
about this time the subsidence of Bass Strait possibly 
commenced. Later, there was another volcanic 
period (the " newer basalts ") ; these flows dammed 
up many of the streams, and filled up some of the old 
valleys, forming lakes and twin streams and causing 
a complete change in the drainage system The 
faulting which followed or accompanied this volcanic 
period gave rise to the great mountain system of 
Eastern Australia. Locally it caused additional altera¬ 
tion in the stream activities. Thenceforward the 
natural downward cutting, side-swinging, and head¬ 
ward erosion of the Bacchus Marsh streams brought 
about the formation of the basin as it exists to-day — 
A ; H. Ceulsen: Geology of the Coimadai area, 
Victoria, with special reference to the "Limestone 
Lower Ordovician and Permo-Carboniferous 
glacial rocks form the basement of the area, but the 
paper is concerned with the Kainozoic rocks. These 
comprise gravels, Sands, etc., monchiquite dykes and 
basalt. , Thp limestone, or more properly dolomite, 
eoatains fosses and a very finely laminated mudstone 
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with small grams which bear a strong resemblance to 
the pollen grains of Pinus. The grains sometimes 
have a quadrate centre and at others there is a sugges¬ 
tion of spines and wings. The fossils arc all referable 
to the Pleistocene The extreme uniform fineness, of 
gram and the absence, with one or two possible 
exceptions, of calcareous organisms, suggest that the 
dolomitie limestone is the result of deposition of 
a chemical precipitate of magnesian limestone and 
differential leaching, m places, giving a more mag¬ 
nesian limestone Basaltic lava flows followed thfc 
sedimentation in the lake, hut were preceded by the 
outburst of a fine ash which has only been found in 
the limestone lake The outpouring of basalt com¬ 
pletely altered the drainage system of the area, 
Pyrete and Goodman’s Creeks came into existence 
and deposited, in their initial stages, high level 
gravels as a capping over the older rocks In 
deepening their channels they earned awav much of 
the softer gravels of the old " Pullengarook River," 
destroyed the limestone lake, and removed most of the 
limestone, the remnant of which is now* covered by 
the higher gravels of these streams 
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Words, Meanings, and Styles. 

II. 

T HE first element of good style is clearness, gnd 
this may or may not be combined with literary 
elegance. It is usual to regard a split infinitive as a sign 
of indifference to pure English, yet this misplacement will 
be found in the works of some of our leading writers. 
The practice is discussed in an open-minded manner 
in Tract No. XV. recently published by the Clarendon 
Press for the Society for Pure English; and though* 
no precise conclusions are reached whether it is per¬ 
missible or no, the general view taken is that when 
a split infinitive is the best form of avoiding ambiguity 
it can be justified It is admitted that the separation 
of to from its infinitive is not in itself desirable, but, 
on the other hand, obvious artificiality may be intro¬ 
duced when the practice is regarded as a fetish. “ To 
see clearly ” is certainly preferable to the split infinitive 
ct To clearly see”; and “ To be clearly seen” or 
“ To be seen clearly ” to the form“ To clearly be seen,” 
but it is difficult sometimes, without splitting the 
infinitive, to retain the meaning desired. Thus, the 
pamphlet referred to gives as an example the phrase 
u we must expect the Commission to at least neglect 
our interests.” To place the words “ at least ” any¬ 
where else in the sentence would not convey exactly 
the same idea, and instead of changing their position 
it would be better to recast the sentence. People 
who deliberately avoid split infinitives have often an 
objection to divide a compound verb by adverbs, so 
that they would write “earnestly may be hoped 7 * 
instead of “ may be earnestly hoped.” There is, how¬ 
ever, no grammatical reason against such splitting 
as there is in splitting an infinitive ; indeed, the proper 
place for the adverb is between the auxiliary and the 
principal verb. 

From the point of view of correct grammar, the 
conjunction “ and ” ought not to be used to begin a 
sentence, in spite of its common use in this place in 
the Authorised Version of the Bible. The function of 
the word is to add one word or clause to another in a 
sentence, and this rule is broken when the word opens 
a new sentence. The incorrect use of “ and which ” 
is very common. Generally, either the pronoun or the 
conjunction should be omitted, or the former is mis¬ 
placed, When entirely different statements are ex¬ 
pressed by two clauses of a sentence, or the cases are 
different, the relative may be repeated, but not others 
wise. Thus it is correct to write, ‘ ‘ The results, which 
support my earlier views, and which I will describe,” 
or M His work on behalf of the scientific world, which 
he has served so well, and which esteems him so highly,” 
but not “ These phrases, which are irritating to read, 
and which are met every day,” or “ It is a principle 
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which is easily understood and which is also easily 
forgotten/' The best way to avoid flagrant errors in 
regard to the use of “ and which/' “ but which/'“ and 
who/' and similar combinations; is to omit whatsoever 
word is intrusive or redundant That is, indeed, the 
touchstone by which most questions of literary style 
may be tested 

As to particular words and pbtases, some of these in 
common use are indefensible, while the use of others 
must be left to personal taste to decide It is fatuous 
to wnte “ to the foot of the letter ” instead of “ liter¬ 
ally,” and clumsy to use “ it goes without saying ” for 
“it need scarcely be said” or ‘'needless to say” 
“ In the circumstances ” is obviously a more correct 
phrase than “under the circumstances,” and “to 
direct attention ” is preferable to the usual form “ to 
call (or draw) attention ” “ Last,” which denotes 
position, should not be used in the sense of “ latest/’ 
which signifies time To use the word “ phenomenal ” 
to describe remarkable things or events having nothing 
to do with phenomena is to adopt inept journalese of 
the same type as the use of the verb “ to transpire ” 
in the sense of “ to happen ” For the use of “ over ” 
in the sense of “ more than ” there is no justification; 
and “scarcely” is always the correct word to use 
instead of “ hardly ” in expressing quantity. “ To try 
an experiment ” for “ to make an experiment ” is, of 
course, wrong. “ After ” or“ later ” is usually prefer¬ 
able to “ subsequently ” ; “ total ” or “ whole ” to 
“ aggregate ” , “ viewpoint ” or “ point of view ” to 
“ standpoint ”, “ first ” to “ firstly ” ; “ person ” 

to “ individual ” except where a single or separate 
person is specified ; “ common ” to “ mutual ” , 

“ largely ” to “ materially ” ; and there are many 
other preferences of a like kmd. 

Purists object strongly to the word “ reliable ” 
because of its irregular formation, though the same 
objection can be made to the words “ laughable ” and 
44 indispensable.” Some authors make the distinction 
of applying the word “ reliable ” to things or state¬ 
ments, and “ trustworthy ” to persons, and that is the 
general practice followed in these pages. It would be 
pure pedantry to refer to an engine as “ trustworthy ” 
instead of “ reliable,” and stupidity to describe 
“ reliability tests” as “ trustworthiness tests.” Mr, 
B. J Hayes, writing from Burlington House, Cam¬ 
bridge, objects to the use of the word “ humanoid ” 
m Nature of February 7 (p. 201, bottom of column 
1), and suggests that “hyperanthropoid” would 
make the use of the hybrid word unnecessary. His 
word, however, though correctly formed, would signify 
that the type referred to as humanoid was in the 
same direct line of development as anthropoid, 
whereas it belongs to a separate line. 
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Most of these distinctions are, however, relatively 
minor matters from an editorial point of view compared 
with diversities of paragraphing, punctuation, use of 
capitals, inaccuracy of quotation, and incorrect refer¬ 
ences, which come under consideration every day. It 
is, of course, undesirable to insist upon a uniform style 
of paragraphing or punctuation; and all that we 
would urge is that long paragraphs and long periods 
put too much strain on the powers of attention of the 
reader. There is little possibility, in scientific articles, 
of offending in the other direction by over-shortening 
paragraphs and periods until they reach the staccato 
style of the sprightly part of the daily press 

A quotation may be used as an apt illustration of a 
particular point, or as a statement of the nature of 
evidence on one side or the other bearing upon the case 
upon which judgment is being expressed Of the 
former class, the authors of ‘ ‘ The King’s English ” 
describe as trite: balm in Gilead, e pur st muove , a con¬ 
summation devoutly to be wished, the irony of fate, 
the psychological moment, the pity of it, and many 
others ; and they give the following among common 
misquotations, the corrections being in brackets : A 
poor thing, but mine own (an ill-favoured) , small by 
degrees and beautifully less (fine), the last infirmity 
of noble minds (that, mind); make assurance doubly 
sure (double); a goodly apple rotten at the core (heart). 

We are, however, more concerned with material 
than with formal quotations, and our experience 
is that very many waters fail to realise the 
necessity of reproducing with literal accuracy the 
extracts they quote, whether for approval or criticism. 
The number of variations which writers make, de¬ 
liberately or inadvertently, from the original text is 
really astonishing to any one who goes to the trouble 
of verifying what is quoted. It cannot be too strongly 
insisted upon in a scientific journal that not merely 
the sense but the actual words and form should be 
reproduced exactly in a quotation, and that punctilious 
care should be taken in this respect when the quotation 
is from a book under review, or from a contribution 
upon which comments are being made. No wiser 
advice could be given than that of “ verify your 
references,” whether these signify volumes, dates, and 
pages, or actual quotations. 

While an editor can scarcely be held responsible 
for the accuracy of all the quotations made by bis 
contributors, it is his duty to secure reasonable uni¬ 
formity in various elements of grammatical and 
typographical style. For example, certain collective 
nouns, such as Ministry, Government, Council, Board, 
Commission, Committee, are used by some writers 
with a singular verb and by others with a plural. In 
official practice the plural is commonly used, as w The 


February 28, 1925] 


NATURE 


291 


Ministry have decided " ; here the noun signifies the 
members of the Ministry and its sense is, therefore, 
plural. When, however, plurality is not intended, 
and reference is to a single body, it would seem to 
be equally correct to use a singular verb. We prefer 
the verb and the pronoun to be singular, as with 
a “nation 1 ' or “people," where they are always 
used rightly. On the other hand, nouns like the 
United States, Physics, and Mathematics, though plural 
in form are singular in meaning and a singular verb 
is, therefore, used with them. Here it is not a 
matter of preference or consistency but of accurate 
diction. 

This brings us to the use of capitals, and there does 
not seem to be any general rule for capitalisation 
other than that of the initial letter of the word beginning 
a sentence Some authors tend towards the German 
style of writing every noun with an initial capital, but 
few follow a definite plan, and it is left to editors or 
printers to secure reasonable uniformity in this respect. 
Our custom is to use capitals in Latin scientific names 
of orders, genera, and so on, but not in corresponding 
English words Thus, we should print Coni ferae, but 
without the capital letter in conifers, and similarly, 
Amphibia or amphibians, Crinotdea or crinoids. Every 
week, however, brings difficulties in the application of 
any general rule to contributions of different authors, 
and we have to exercise the editorial prerogative in 
deciding whether initial capitals should be used or no 
in such words and terms as Radium-D, Department, 
Faculty, State, Parliament, Superintendent, Director, 
Report, Tertiary age and Stone Age, Neolithic Man, 
Miocene Period and Celtic period, London Clay (or clay), 
Angstroms, Theory of Relativity, Quantum Theory, 
Correspondence Principle, names of elements and 
minerals, and a host of other examples of a similar 
kind. 

In general, our rule is to use initial capitals only 
when specific institutions, bodies, divisions, and so 
on, are referred to, and not when these are described 
in a generic sense. Thus, we should print, the Univer¬ 
sity of Cambridge, but British universities; the British 
Scientific Instrument Research Association, but in¬ 
dustrial research associations ; the House of Commons, 
but the state legislature; the Middlesex Education 
Committee, but local education authorities ; the State 
of New York, but the northern states; the Galaxy, 
but the stellar universe. It may be said, therefore, 
that initial capitals are used only when they are 
positively necessary for precise description, and are 
avoided unless there is an essential reason for them. 
We realise that our decisions are sometimes purely 
arbitrary, but in the absence of established principles 
they cannot be otherwise. 

NO. 2887, VOL. 115] 


There is only one other matter to which we wish 
to refer in concluding this discursive article: it is 
that of the common belief that wnters on scientific 
subjects compare unfavourably with workers in other 
intellectual fields in the capacity to express themselves 
in suitable words, or in their appreciation of good 
English. We cannot accept this view for a moment, 
and we resent strongly the supercilious attitude which 
literary people often present towards scientific works. 
It seems to be taken for granted by some writers 
who survey published literature from week to week, 
that no work of science can possibly be classed as 
literature. Wc do not hesitate to say, however, 
that, judged by literary standards alone, scientific 
books are published every week more worthy of 
comment than many of those selected to represent 
the week's literature Though classical scholars and 
men of letters may not think it derogatory to be 
without a knowledge of science, most men of science 
are familiar with one or two languages in addition 
to their own, and they have, at any rate, a certain 
acquaintance with the art of literary expression and 
often the desire to perfect themselves in it The 
vocabulary of a man of science is probably more 
extensive than that of a man of letters of equal author¬ 
ity, but it includes many technical words which are 
understood only by workers m particular fields and 
cannot be used effectively, therefore, when addressing 
a wider circle. 

That is 1 the chief distinction which need be made 
between scientific articles and books and those of a 
purely literary kind It is not necessary for a chemist 
who is writing for chemists to describe the scientific 
words and phrases he uses any more than it is for the 
literary man to explain his allusions, or the historian 
the significance of his periods and characters. When, 
however, a chemist is addressing the world of science 
as a whole, he must avoid the special language of his 
branch of science if he is to be intelligible, and if he 
is writing for the general public he has to do so in 
everyday words and phrases. The standard of suit¬ 
ability of contributions to Chemistry and Industry 
differs, therefore, from that of a general scientific 
periodical such as Nature, and this differs again 
from that of a daily newspaper or of a parish magazine. 
It ought not, however, to be too much to expect in 
these days that educated men and women should 
be acquainted with words and phrases which are 
part of the common vocabulary of science; and if 
that desideratum be granted, we may safely claim 
that the writings of many men of science are truly 
literary in style as well as scientific in substance, while 
as regards originality of fact and idea, they are far in 
advance of all other published works 
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The Australian Opal. 

Opal; the Gem of the Never Never By T C. Wollaston. 

Pp xi+164+15 plates (London; T. Murby and 

Co v 1924.) 10^ 6 d net. 

F precious gems the opal and the pearl take 
pride of place, for they seem to become part 
of their wearers, throwing up their beauty and receiv¬ 
ing from them additional lustre. Our author has 
tried both, for he once ran a pearling fleet from Torres 
Straits to Timor-Laut, but sold out in favour of develop¬ 
ing the opal, which seems to him “to be alive and 
almost as precious as a rose or daffodil.” This expresses 
the motive of the book, the author a naturalist first— 
a true Wollaston—secondarily, the exploiter of the 
Australian gem, which he dearly regards as primarily 
connected with living organisms 

The opal is usually described as an hydrated silica 
which has consolidated unequally, contracting in 
different directions. It shows in descent reflections 
from surfaces, irregular both m dimensions and arrange¬ 
ment, which by some authorities have been regarded 
as microscopic pores, arranged parallel (Crookes), 
while others suppose the inclusion of thin laminae of 
foreign substances of different indices of refraction 
(Behrens), this meaning rich interference phenomena. 
The amount of water varies up to 13 per cent., and 
the product fluctuates from a colourless or black 
glassy substance to the most wonderful play of colours. 
There has, however, been little recent research on the 
opal, and these statements as to its structure are based 
on Hungarian, Mexican, and Honduras stones, which 
are not necessarily the same in structure as the 
Australian 

The position would seem to be that there was a 
sea which in Cretaceous times connected the Gulf 
of Carpentaria and the Great Australian Bight, It 
extended over the western halves of Queensland and 
New South Wales and covered most parts of the 
Northern Territory and South Australia, ending to 
the west at an undefined line in Western Australia. 
Then came the upheaval and the whole was covered 
with a desert sandstone This has mostly disappeared 
by denudation, but its remains are found in a line of 
low ranges and tablelands down the middle of Queens¬ 
land and New South Wales, close to the eastern edge 
of the desert; there is also a big patch, Coberpedy, 
in the centre of South Australia. These are the bare 
bones of facts, which the author amusingly clothes 
throughout his book with an unblushing and charming 
fantasy. 

Everywhere in this desert, sandstone is found show¬ 
ing a tendency to opalisation, but the precious opal 
occurs principally in its basal part in a thin band 
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or “ casing ” over underlying day. Concretionary 
boulders or nodules of siliceous ironstone are also 
found containing predous opal, but a usual occurrence 
in the sandstone is in pipes of about the length and 
thickness of a pencil; these frequently show colour 
repetitions along their lengths, more likely, we think, 
to be metameric repetitions in deposition than due to 
" unequal pressure.” All sorts of cracks and crevices 
in the sandstone are filled up, and the best colours 
are frequently shown in small sheets, only 1 to 2 mm. 
thick. 

At the British Empire Exhibition at Wembley the 
author and others showed an immense variety of 
specimens. Some were opaliscd wood, while opals 
in spaces naturally formed in the decay of wood were 
also shown. Then there was a great variety of bivalve 
and coiled shells, some of which appeared to have the 
shell replaced by opal, but most, perhaps, were rather 
of the nature of casts. Some specimens, particularly 
of the blackest opal, on superficial inspection irre¬ 
sistibly suggested sponges and corals. Yet m others, 
more transparent, transmitted light revealed dark 
mossy growths, bearing a peculiar resemblance to 
the boring growths of algae and sponges m coral, as 
seen after decalcifieation. Then there were numerous 
casts of the small bones and vertebrae of reptiles and 
of fish, in some cases surrounded by actual bone. 
Most of the opal had no visible connexion with organic 
remains, but yet, as our author points out, nearly all 
Australian opal has a pattern of some sort in it, often 
in squares or parallel lines; the colour boundaries, too, 
are generally determinate. Metameric repetition is 
very usual in the structure of animals, and we saw 
much in these opals that suggested such structure, 
but it is hard to suppose that the basal opalised band 
is directly connected with former organic life. In 
any case, Mr, Wollaston's account and specimens leave 
one with the impression that the combined effects of 
light and structure, from which the opal derives its 
beauty, are quite probably not the same in the 
Australian as in the older known opals and de¬ 
mand further investigation, for which the author 
offers to put material at the disposal of competent 
researchers. 

For the rest, the book contains no systematic and 
dry-as-dust account of the opal country; there are 
an extraordinarily interesting series of word pictures, 
painted with great freshness and vigour. We have 
rgrely read a more vivid diary than that of a visit; 
paid to the opal country in 1888, roughly 1000 miles 
from Adelaide along the eastern edge of the Great 
Desert, mostly camel-riding. The journey hod all 
the elements of adventure about it, dangers of direction 
and of drought, but above all it is a picture of th$ 
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u Never-never ” land as seen by a real man. Nature 
is sketched in with a full brush, and the result on the 
reader’s mind is a vivid picture of one of the least 
known parts of the world, made interesting by a wealth 
of scientific problems, physical, geological, and bio- 
logical, crying out for investigation. The many 
touches of fancy and personality, which make this 
book so suitable for popular reading, must not be 
allowed to obscure its value as a distinct contribution 
to knowledge. J. Stanley Gardiner. 

Endocrine Organs and Secretion. 

(1) The Endocrine Organs : an Introduction to the Study 
of Internal Secretion. By Sir E, Sharpey-Schafer. 
Second edition. Part 1 : The Thyroid, the Para¬ 
thyroids, and the Suprarenal Capsules. Pp. ix +175. 
(London ; Longmans, Green and Co., 1924*) 155. 
net. 

(2) An Introduction to the Study of Secretion. By Prof. 
Swale Vincent Pp. 168. (London : E. Arnold and 
Co , 1924 ) 10s. 6d. net. 

(3) The Parathyroid Glands in Relation to Disease By 
Dr. H. W. C. Vines. Pp. viii + 128. (London. 
E. Arnold and Co., 1924.) 10 s. 6 d. net. 

IR EDWARD SHARPEY - SCHAFER’S well- 
known book on the endocrine organs, which was 
founded on a course of lectures (Lane Medical Lectures) 
delivered at Stanford University in California in 1913, 
is being rewritten in two volumes, of which the first 
only (1) has so far been published. This volume deals 
with the general considerations of internal secretions 
and the organs which furnish them, and then proceeds 
to a detailed treatment of the thyroids, parathyroids, 
and suprarenal capsules. Part 2, which deals with 
the remaining endocrine organs, will appear later. 

Part 1 of the new edition is rather larger than the 
whole of the first edition, and its greater bulk has been 
necessitated by a more complete description of the 
organs and their secretions, and by the addition of many 
excellent illustrations. The more important literature, 
and particularly recent literature, is given in footnotes 
on the pages on which it is referred to in the text. The 
references are numerous, and while they do not obtrude 
in any way upon the text, will be found very convenient 
to any one who wishes to consult the original papers. 
The literature on endocrinology is enormous, and wide 
knowledge, personal experience, and a critical judgment 
are required of any one who attempts to disentangle 
salient facts from hypothesis. No one is better qualified 
than the author to undertake such an analysis, for there 
are few problems in endocrinology of which he has not 
a first-hand knowledge. The result is a full, authorita- 
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tive, yet not dogmatic presentation of the subject, 
which, when completed by the issue of Part 2, will 
make these volumes the standard work on the endocrine 
organs. 

(2) Prof. Swale Vincent’s book is an account of the 
process of secretion based upon a series of lectures given 
to medical students at the Middlesex Hospital during 
1922-23. Much of it is of necessity elementary, but 
certain forms of secretion which do not appear in 
ordinary physiological literature are included, eg. the 
secretion of gases by the gas bladders of teleostean 
fishes, hirudin by the leech, silk, the webs of spiders, 
poisons, the inky secretions of cephalopods, and the 
luminous substances of light-producing organisms. 
The anatomical and histological characteristics of the 
glands are fully described, and most of the illustrations 
in the book are of histological appearances 

Much interesting matter has been collected by the 
author which has never been brought together before, 
but is of importance in a general consideration of the 
subject of secretion. Rather more than half the book 
deals with external secretion ; the remainder is a short 
summary of the histology and processes of internal 
secretion. 

The author reviews the methods which have been 
adopted for the investigation of the problems of internal 
secretion, and has some wholesome criticism to make oi 
modem “ organotherapy,” a practice which is based 
upon the assumption that the active substance of the 
gland is absorbed unaltered into the circulation when 
administered by mouth. It may be objected that 
Prof. .Swale Vincent is too critical, but in the absence 
of experimental proof that preparations of the ductless 
glands, other than thyroid, and, to a much less extent, 
the active substance of the Islets of Langcrhans of the 
pancreas, have any action when administered orally, 
his is the only scientific attitude. 

In regard to internal secretion generally, Prof. Swale 
Vincent also sounds a note of caution. It is by no 
means proved that all the organs classified as endocrine 
really exert their influence by secreting active sub¬ 
stances into the blood, and because this is found to be 
true of one gland it does not follow that all act in a like 
manner. The parathyroids are specially mentioned as 
furnishing an example of a gland which, while it 
influences metabolism in certain directions, may do so, 
not by an internal secretion,’but by an action com¬ 
parable to that of the liver cells in their influence upon 
protein metabolism. One feels that the probability of 
action by an internal secretion is greater in the case of 
small glands like the parathyroids, but no harm is done 
in stressing the fact that much is assumed without 
proof in regard to the supposed functions of some of 
the ductless glands. 

I l 
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(3) Dr. Vines has undertaken a difficult task in com¬ 
piling a monograph upon the parathyroid glands. The 
difficulty lies in the conflicting views which are held as 
to their functions At one time the parathyroids were 
confused with the thyroids, and most of the older 
literature is permeated with this error More recent 
views regard the glands as playing some ill-defined role 
in the metabolism of calcium salts, or as concerned with 
the detoxication of certain nitrogenous bodies, such 
as guanidine, normally formed in metabolism. Dr. 
Vines assigns both functions to the parathyroids, and 
considers they arc carried out by different means. He 
gives an excellent summary of the different views put 
forward, and references to the more important original 
papers on the subject His conclusions, however, 
do not always carry conviction upon the evidence 
produced 

Dr. Vines recognises that the means whereby calcium 
metabolism is controlled are very obscure and that 
other ductless glands may be involved. The evidence 
that the parathyroids are specially involved in calcium 
metabolism is far from satisfactory. The proofs of 
their having a detoxicating influence upon guanidine 
are more certain, and Dr. Vines has elaborated a method 
of testing this action in vitro A table is given showmg 
the considerable variations which he found by this 
means in the activity of commercial preparations of 
parathyroid. The possible inactivity of parathyroid 
preparations is freely discussed, as also is the fact that 
parathyroid feeding in normal animals has no definite 
physiological effect. Dr. Vines does not agree with 
Prof. Swale Vincent that parathyroid therapy is there¬ 
fore worthless, and gives experimental evidence that 
parathyroid feeding, even in small doses, has a distinct 
effect both m diminishing an excess of guanidine in the 
blood and in promoting an increase of calcium salts in 
the plasma of the human subject in certain pathological 
conditions 

The difference of opinion is a fundamental one. Dr. 
Vines claims that a negative effect of parathyroid is to 
be expected in the normal animal, for in such case 
guanidine is not present in excess in the blood. Insulin, 
the active principle of the Islets of Langerhans of the 
pancreas, has a very potent effect upon the normal 
animal where there is no excess of glucose in the blood, 
but the analogy may not be a fair one. Until much 
more is known about thfe mode of action of the para¬ 
thyroid and the nature of its active principle or prin¬ 
ciples, it is unsafe to express definite opinions. Such 
criticism is inevitable in the present lack of knowledge 
about the parathyroids, but is not intended to detract 
from the value of the work of Dr. Vines, who has 
rendered a distinct service to medicine in issuing this 
volume. P, T. H, 
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A Composite Work on Physical 
Chemistry. 

A Treatise on Physical Chemistry . A Co-operative 

Effect by a Group of Physical Chemists. Edited 

by Prof. Hugh S. Taylor. In 2 vols. Vol. x. 

Pp. xi + 603 + 41. Vol. 2. Pp. ix + 701-1359 + 41. 

(London : Macmillan and Co., Ltd,, 1924.) 505. net. 

HILST the group method of writing has in the 
past been confined almost exclusively to 
treatises in various branches of medicine and surgery, 
Prof. Taylor is to be congratulated on a most successful 
application of the method to physical chemistry. This 
subject, which unfortunately for Great Britain did not 
develop with such rapidity as its sister subjects pure 
chemistry and physics, is now entering a period of a 
new revival which renders the appearance of this work 
most opportune It is interesting to note not only a 
number of British nationality among the seventeen 
contributors to the various chapters, but also that 
uniform English spelling is adopted. 

The volumes are conveniently so divided in subject 
matter that the first volume forms the basis for develop¬ 
ing the more fundamental laws and properties of matter, 
whilst in the second a more advanced and in certain 
portions a somewhat speculative treatment of some of 
the newer aspects in the development of physical 
chemistry is presented. 

Prof, Taylor has almost achieved the aim of the ideal 
editor in forming a composite text-book without serious 
change in either the standard or style of treatment 
from chapter to chapter The treatment of the gaseous 
and liquid states of aggregation in the first volume, and 
of colloid chemistry in the second, might possibly be 
singled out as somewhat inadequate ; whilst the 
chapters on the solid state of aggregation and electrical 
conductance m the first volume, on the electro-chemistry 
of solutions, catalysis and the quantum theory in 
physical chemistry in the second volume, are really 
good both in clarity of expression and m the range of 
material covered. 

The text is remarkably free from misprints, of which 
perhaps the most striking is Helmholz for Helmholtz, 
whilst Debrouste, p. 133, should surely read Labrouste. 

In a book of this character a certain amount of 
repetition is unavoidable; one might suggest that 
perhaps a little too much space is given in the first 
volume to the discussion of Henry's law, which appears 
both on p. 238 and p. 344, and to the now exploded 
radiation theory of chemical change in the second. 

In discussing dilute solutions in the first volume, the 
student is led on to the concept of activity and potential 
functions. If such a treatment were extended to the 
introduction of the phase rule, p. 367, the reading by 
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the student of books specially devoted to this subject 
would be greatly facilitated, whilst the plotting of the 
temperature as abscissa in the phase diagrams (Figs. 
23 and 29) does not seem a very happy innovation. 

It is a pity that the erroneous conceptions concerning 
the determination of the surface tension of solutions by 
the drop weight method are finding a place in standard 
text-books. Harkins’ extension of Lohnstein’s work 
on this subject might well be replaced by that of Iredale 
in a future edition. 

The important paper of Debye and Iliickel on the 
ionisation of strong electrolytes has been largely 
utilised m the second volume, and it would form a good 
substitute for the discussion of the erroneous hypothesis 
of Ghosh, to which three pages are devoted in Chapter 
xi. Also, in view of the ever-increasing importance of 
the amphoteric electrolytes, such as the proteins, a more 
detailed discussion of some of the electrical properties 
of such substances would not be out of place. In the 
chapter on colloid chemistry, Antonov’s important rule 
and the alternative forms of the Gibbs’ equation for 
non-ideal solutions might well have been included 

One of the most valuable features of the book is the 
inclusion of a number of experimental methods, to¬ 
gether with a discussion on the probable and possible 
errors in physical chemical measurements, which serves 
not only to emphasise the need for consideration of the 
accuracy of measurements obtained in the laboratory, 
but also assists the student m visualising the subject 
both in its theoretical and its practical aspects. 

Prof. Taylor, his co-workers, and the publishers 
are to be heartily congratulated on the production of 
this text-book, which, at any rate on the desk of the 
reviewer, will replace all others. 

Eric K Rideai.. 


Our Bookshelf. 

Atomtkeorie in elementarer Darstellung, Von Prof. Dr. 
Arthur Haas. Pp. viii + 204 + 2 Tafeln. (Berlin 
und Leipzig: Walter dc Gruyter und Co., 1924) 
5*40 gold marks. 

Dr, Haas is a gifted exponent, with a particular talent 
for compression. In this book of some two hundred 
pages he deals with the experimental establishment of 
the existence of the electron, the quantum theory of 
spectra, the modern work on X-rays and crystal struc¬ 
ture, isotopes, and, in short, all that fascinating body of 
modern work which centres round the structure of the 
atom. He touches on such details as the selection 
principle of Sommerfeld and Land£, with its inner 
quantum number ; the metastable state of the helium 
atom established by Franck; and the quantum theory 
of band spectra. There are, of course, only a few words 
devoted to each of such subjects, but these words are 
always pertinent and well chosen, and reveal the 
osfcencc of the results obtained. Bohr’s work of the 
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last few years on the grouping of electrons in the 
general atom, and the interpretation of the periodic 
table in terms of quanta, is handled at comparative 
length, the periodicities revealed by the X-ray te^ms 
and the bearing of the spectra of potassium and calcium 
on the electron grouping in the first long period being 
well explained. The book concludes with an eight- 
page summary of its contents. 

Dr Haas is particularly concerned with the quantuip 
theory of optical spectra, and devotes comparatively 
little space to the work of Rutherford and his school on 
scattermg and disintegration, and the work of Aston on > 
isotopes, although, of course, this is not to say that these 
aspects are entirely neglected The general exposition 
is excellent, although the comprehensiveness of the 
scheme and the shortness of the book necessarily entail 
a certain abruptness For a reader already acquainted 
with some of the fundamental methods and results of 
the quantum theory, but yet not a specialist m this 
field, tlie book offers a very agreeable means of revising 
his knowledge and extending it in certain direc¬ 
tions While the physicist will appreciate the review 
which the book affords, it is possible that the chemist 
and the layman, whom the author mentions in his 
preface, will find the simplicity which the lack of 
mathematics appears to lend to the book somewhat 
deceptive. The book has, however, many great merits : 
it is original in selection and arrangement of matter, 
concise in expression, includes very recent work, and is 
written with a knowledge and appreciation which are 
abundantly evident. E N. da C. A. 

Memoi rs of the Gcologi cal Survey . Spea al Reports on the 

Mineral Resources of Great Britain . Vol 28. Re¬ 
fractory Materials • Fireclays . Analyses and Physical 

Tests. By F. R Ennos and Dr Alexander Scott. 

Pp, iv 4- 84 (Southampton Ordnance Survey 

Office, London; E Stanford, Ltd., 1924) 3s.net. 

This report is intended to supplement volume 19, the 
well-known report on refractory materials Volume 28 
contains notes on the mode of occurrence of fireclays ; 
analyses of about 250 fireclays ; and the results of 
tests on the refractoriness,porosity, tensile strength, and 
contraction of about 70 clays. The refractory tests 
for about 50 clays are applied to Ludwig’s chart with 
very fair success To this it may be added that there 
is generally a difficulty in interpreting the fusion tem¬ 
perature of a fireclay No specification is able to give 
clear unequivocal mstructions as to when a fireclay 
exhibits “signs of fusion.” Discrepant results by 
different observers show that the “ signs ” are inter¬ 
preted differently by different men. This also may 
explain some difficulties encountered in the general use 
of Ludwig’s chart. 

The novelty in the report is the statement that 
“ probably the simplest and most useful chemical 
method of estimating the refractoriness of fireclays 
such as those investigated is to determine the com¬ 
bined water.” The evidence plotted on p. 72 is far, 
from convincing. From this it would be inferred that 
a fireclay with between 5} and 12 per cent, of combined 
water would have a refractoriness of cone 28 ; or, taken 
from another angle, a clay with 5 per cent of combined 
water might have a refractoriness extending from cone 
10 to 26 1 It will be necessary in the next edition to 
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show in what way the proposed novelty can be of any 
use whatever. It is claimed that the “ report should 
prove to be a convenient work of reference in the brick¬ 
making and refractory-using industries ” This claim 
will be abundantly justified , the Geological Survey is 
to be congratulated on the utility of these Special 
Reports, J. W. Mbllor. 

The Pharmacists* Botany . By Dr. George B. Rigg. 
Pp. xvii + 303. (New York: The Macmillan Com¬ 
pany, 1924.) 165. net. 

Many of the drugs in common use as medicines are 
derived from the vegetable kingdom, and are to a 
great extent supplied to the public by the pharmacist, 
who has to guarantee their identity and freedom from 
adulteration. For this reason the pharmacist is re¬ 
quired to undergo an adequate training in the science 
of botany, for which a number of excellent text-books 
have been published, and institutes exist in which 
lectures and instruction in practical work are available 
Indeed, so large is the number of text-books that it is 
difficult to understand the necessity for an additional 
one unless it presents the subject m a manner specially 
adapted for a particular class of students. Prof. Rigg 
says that his aim has been ‘ 1 to include not only those 
phases of botany that are of specific use to the pharma¬ 
cist, but also to give a general view of the subject 
which will serve as a background for him in his 
professional work.” 

A knowledge of the morphology and anatomy of the 
parts of plants used in medicine is particularly essential 
to the pharmacist, and in these respects a pharmacists* 
botany should give fairly complete, accurate, and 
precise information Prof. Rigg’s book does not satisfy 
this condition; and inaccurate statements occur so 
frequently as to constitute a senous blemish. The 
book is well printed, and is illustrated by a number of 
photographs which, for the most part, answer the 
purpose for which they are employed. It cannot, 
however, be recommended for pharmaceutical students 
or pharmacists until it has been thoroughly revised, 
erroneous statements corrected, and the details more 
systematically arranged. 

Penrose's Annual: the Process Year Book and Review 
of the Graphic Arts . Edited by Wm. Gamble. VoL 
27. Pp. xv +142 4-60 + 80 plates. (London: Percy 
Lund, Humphries and Co., Ltd., 1925,) 8s. net. 

Although, as stated in the review of process work, 
there has been no outstanding achievement during the 
past year, the editor has provided a very pleasing and 
useful volume, as his custom is. The making of half¬ 
tone blocks seems to have arrived at a degree of perfec¬ 
tion that it is very difficult even if possible to surpass, 
though the method may perhaps be simplified by the 
efforts made to render it more systematic. Rotary 
photogravure is being applied to multicolour printing, 
and the method is being successfully worked on sheet¬ 
fed machmes producing excellent work up to speeds of 
2500 copies per hour for each colour. A higher output 
may be expected from the same cylinders when rotary 
web machmes are available. The replacement of the 
costly solid or tubular copper cylinders used for rotary 
ravure by iron cylinders faced with thin copper sheets 
as considerably advanced during the year. 
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The type used for the letterpress of the volume 
appears to he a modern reproduction of the Aldine 
type of the Hypnerotornachia Poliphiii issued in 1499, 
concerning which there is an introductory article. The 
private press dealt with in an illustrated article is this 
year the Daniel Press owned by the late Rev. C. H. 0 . 
Daniel, of Oxford. Among the very numerous illustra¬ 
tions is a series of examples of posters, mostly in colours, 
twenty-four reproductions of the celebrated woodcuts 
of the ’sixties, many examples of offset printing and 
of colour work, all of which are excellent and of con¬ 
siderable technical interest, and some admirable also 
because of the beauty of the originals. 

A Bibliography of Printed Maori to /goo, By Dr, 
H. W. Williams. (Dominion Museum Monograph, 
No. 7.) Pp. xvi +198. (Wellington, N.Z.: W. A. G. 
Skinner, 1924) n.p. 

Dr. Williams’ bibliography of printed Maori publica¬ 
tions contains nearly 1100 items The mere number, 
however, does not nearly represent the amount of labour 
which has been expended in its compilation, as each 
entry is annotated with information additional to the 
formal particulars, and in many cases some indication 
is given of the character of the contents. The author 
has departed from the strict rule followed by many 
bibliographers and has included items which he has not 
personally examined, but as such entries are indicated, 
those who use the bibliography will in these cases be 
on their guard. The entries are in chronological order 
—a disadvantage if the date of the book about which 
information is sought is not known, or if it is undated 
—but as the entries are naturally of a very miscel¬ 
laneous character, ranging from Bibles and prayers to 
newspapers, dictionaries, and government documents, 
any satisfactory classification would be a matter of 
extreme difficulty. Further, the deficiency is to some 
extent made good by a very full index and a list of 
authors and translators. In the preface. Dr. Williams 
reviews previous attempts at Maori bibliography, and 
his introduction is a valuable account of Maori presses 
in which the work of the various missionary societies, 
both in reducing Maori to a written language and in 
printing it, is fully recognised. The first book to be 
printed in the language was " The New Zealander's 
First Book,” by Thomas Kendall, the missionary (1815), 
for the instruction of the natives. It is, Mr, Williams 
says, scarcely to be recognised as Maori at all. 

1 An Introduction to the Mathematical Analysis of 
1 Statistics. By Prof. C, H. Forsyth. Pp. vin + 241. 
(New YoTk: J, Wiley and Sons, Inc,; London: 
Chapman and Hall, Ltd., 1924.) sis, 6 d, net. 

This work is intended primarily as a text-book for a 
course in mathematics and not as a reference book for 
the statistician. It is to be doubted, however, whether 
the mathematician as such will be quite satisfied with 
it. In its scope it is modest, commencing with usdul 
chapters on numerical computation, finite differences, 
and interpolation, and proceeding by easy stages 
through probability, averages, a treatment of the 
normal frequency curve, to correlation. While there 
are copious and useful examples, the mathematic 
| treatment is patchy and uneven; it is a useful,, 
interesting, but unsatisfying production. 
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Letters to the Editor. 

[The Editor dots not hold , himself responsible for 
opinions expressed by His correspondents. Neither 
cm he undertake to return , nor to correspond with \ 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Agee and Masses of the Stars. 

Some of the questions raised by Prof, Lindemann's 
interesting letter (Nature, February 14, p. 229) can, 

X think, be answered at once out of our present store 
of astronomical knowledge 

The sun radiates in round numbers two ergs per 
second for every gram of its mass, a total of 4 x 10** 
ergs a second, of which 1*7 x io M ergs fall on the earth. 
If the earth had no other source of energy, it would 
radiate away 1*7 x io 84 ergs per second from its 
5*1 x io u sq cm. of surface, and this would keep the 
surface at an average temperature of 276° abs. or 3 0 C 
This about accords with the facts If the earth's 
surface is not a perfect radiator the argument is 
slightly different but the final result is the same If, 
however, the earth generated energy at th^ rate of 
even a thousandth of an erg per second for each gram 
of its mass, it would have to radiate away 7*7 x 10” ergs 
a second, requiring the quite inadmissible surface- 
temperature of 131* C. or more m so far a9 the earth's 
surface is not a perfect radiator. Even a generation 
of a 10,000th of an erg per gram per second, requiring 
a surface-temperature of 29 0 C or more, would seem 
to be out of the question 

Clearly, then, the mechanism which produces the 
sun's radiation is absent from our earth, or at best 
acts very feebly under terrestrial conditions In 
giant stars, on the other hand, the mechanism is either 
more abundant or more potent As against the sun's 
radiation per gram per second of 2 ergs, the bright 
component of Capetla radiates 30 ergs, a Ononis 
about 200 ergs, V Puppis over 300 ergs, and Canopus 
probably over 1000 ergs. 

This leads on to Prof Lindemann's problem as to 
how the generation of energy per unit mass, E/M , 
depends on the temperature and density. I think 
the examples just given suffice to show that E/M is 
not a function either of the temperature or of the 
density, which is what ought a prtort to be expected 
if the annihilation of matter is the source of energy. 
The energy transformed into radiation when an elec¬ 
tron drops into a nucleus is about 0-003 erg, or a 
quantum of wave-length 6-55 x io’ u cm , correspond¬ 
ing to a temperature of 1-5 x 10'* degrees. For the 
production of effects of this intensity, it is scarcely 
likely to make much difference whether the atomic 
temperature is ro* or io T degrees. 

The only satisfactory hypothesis I have been able 
to frame is that EjM in a star is a function of the state 
of development of the star. This hypothesis seems 
to fit &U the facts ; it would itself be explained if we 
could suppose matter as originally created to have 
consisted of a mixture of different types, some of 
which annihilated themselves rapidly, some only 
slowly, some perhaps not at all. As matter aged, the 
more destructible types would disappear, and the 
whole mass would m time consist only of the less 
destructible and non-destructible varieties. In a 
paper read at the January meeting of the Royal 
Astronomical Society, I showed that this supposition 
explains the observed facts of the giant-dwarf theory; 
mooed it seems Almost to be demanded by these facts. 
We have toy suppose that only the non-destructible 
or almost non-destructible varieties of matter are left 
fU her earth, so that there must be kinds of matter 
ft* sun and stars of which We have no knowledge. 

\ 2 ne W&P& ot which the carfh is formed must, 




however, be of the same age as that of the sun* 
Whence, then, the enormous disparity in the two 
values of E jM ? The only answer appears to be that 
the matter which formed the earth was not a fair 
sample of the solar substance. On any theory of its 
origin, the earth must have been formed from tne 
outermost layers of the sun, so that we have to 
suppose the more destructible parts of the sun's 
substance to have been confined to its central regions, 
the heavier elements in the sun must have been more 
destructible than the light elements which were 
skimmed off to form the earth. 

This leads to a consistent and comparatively simple 
scheme The heaviest element known on earth is 
uranium of atomic number 92, but no known reason 
compels the series of elements to stop abruptly at 
N =92, and we may quite well suppose that in the 
sun there were, and still are, additional elements of 
higher atomic numbers. It is easily calculated that 
the nuclei of these elements cannot be entirely stnpped 
of electrons , indeed the ionisation potential for the 
last electron in the uranium atom is about 230,000 
volts, corresponding to a temperature of about 
17x10® degrees (for resonance, 170,000 volts and 
13 x jo® degrees) In elements heavier than uranium 
the quantum orbit (00, 1) which approaches nearest 
to the nucleus comes so near as almost, if not quite, 
to touch. Even in uranium, as Rosselaud has pomted 
out (Nature, March 17, 1923), the distance of nearest 
approach is only 1-5 x io~ n cm , which cannot be much 
greater than the radius of the uranium nucleus (cf. 
Neuburger, Ann d Phys , 70 (1923), p 145) Thus 
the atomic number 92 may well mark the division 
between atoms in which the electron orbits are all 
clear of the nucleus and those in which collisions, or 
at least very close encounters, between electrons and 
nucleus are possible The mechanism of annihilation 
of matter may be*found in these collisions or close 
encounters between electrons and nucleus, in which 
case atoms of atomic number 92 and less may be 
immune. It should, however, be noticed that if the 
rate of annihilation is strictly independent of the 
temperature, the quantum orbit (00, 1) cannot be 
mvolyed, and annihilation must result from spon¬ 
taneous drops from orbit 1 to orbit o, as I originally 
suggested in Nature (December 6, 1924) In any 
case we are free to suppose that matter as originally 
created consisted of elements of atomic nunibers both 
above and below 92, but that electronic annihilation 
reduces the number of electrons in the heavier atoms 
until finally only atoms of atomic number 92 or less 
are left. 

This brings us to a solution of Prof Lindemann's 
first problem to explain the existence of uranium 
on earth m view of its comparatively short half-life 
period of 6 x 10* years. Before the earth was born we 
imagine the heavier elements in the sun having their 
atomic numbers lowered by the annihilation of elec¬ 
trons, and emitting radiation in the process. A 
certain amount of uranium would be created out of 
the heavier elements by their degradation and prob¬ 
ably also, as Prof. Lmdemann suggests, a further (and 
much larger) amount out of the lighter elements by 
nuclear photosynthesis. The amount of uranium 
present in the sun would be determined by the 
condition that the total rate of creation should equal 
the rate of decay by ordinary radioactivity. 

When the earth was formed out of the sun's upper¬ 
most layers, the creation of uranium would cease in 
the earth, for the supply of heavier elements would 
be cut off, as also the supply of radiation of high 
enough frequency to produce uranium photosynthetfc- 
ally. The earth's store of uranium would now 
gradually disappear by ordinary radioactive disin¬ 
tegration. But Prof. Lindemann's upper limit of 
6 x to 11 years now appears merely as an upper limit 
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to the time since the earth was born out of the sun. 
By a more detailed but similar calculation Prof. 
H. N. Russell has estimated this upper limit at 3 x io 10 
years (Proc Roy Soc,, 99 A (1921), p 86). 

Our hypotheses doubtless suffer from over-precision, 
and a more general discussion might permit of a 
greater age for the earth. It does not seem to me 
that the presence of uranium and thorium discloses 
any insoluble difficulties, although it would obviously 
have been more gratifying if the earth's age had come 
out a larger fraction of the estimated age of the sun 

J. H. Jeans. 

February 16. _ 

Robert Browning as an Exponent of Research. 

The comment in Nature of January 10, p 58, on 
poets who have touched the held of science may fitly be 
supplemented by some reference to Robert Browning, 
whose utterances in this field are often overlooked, 
although he has shown a deeper insight into the spirit 
of research than any other poet known to me, and 
has expressed it many times in glowing words This 
trait is the more remarkiible since Browning evidently 
knew little and cared little about the particulars of 
science, and probably found them somewhat repellent, 
being in this respect widely different from Tennyson, 
who was well versed m the scientific literature of his 
dav, and used his knowledge of it freely Yet 
Tennyson's attitude remained always that of the 
orthodox cultured M naturalist 51 of Victorian times, 
skilful in observation, but recoiling in alarm from 
the outlook to which observation led Browning on 
the other hand took little heed of the path, but 
pressed on boldly toward the outlook and gauged 
the qualities required to reach it. Even in his con¬ 
ception of a poet, as expressed in " How it Strikes a 
Contempoiary," he sees an investigator pure and 
simple, with an aptitude for understanding and 
recording vividly pictured in the person of the 
elderly man of Valladolid, the true "Corregidor " of 
the city, whose 

" —very serviceable suit of black 
Was courtly once and conscientious still " , 

Who 

"—-walked and tapped the pavement with his cane, 

Scenting the world, looking it full in face " , 

everywhefe taking such keen " cognisance of men and 
things " that you might even 

" —surprise the ferrel of his stick 
Trying the mortar ii temper 'tween the chinks 
Of some new shop a-building—." 

The most frequently quoted though scarcely the 
most cogent expression by Browning of the spirit of 
research is contained in'that noble threnody " A 
Grammarian's Funeral," which ought by now to have 
drawn from some great composer a stately " Searcher’s 
Funeral March " It is unnecessary to recall the 
many familiar passages—the whole poem is an 
emotional rendering of delight in the pursuit of 
knowledge, and pride m its acquisition, whether the 
apparent gain be great or small. 

" He settled Hoti's business—let it be !— 
Properly based Oun~ 

Gave us the doctrine of the enclitic De " 

—achievement enough for a Hymn of Tnumph 

Browning's power m the field of psychology has 
always been recognised, though his psychology is, of 
course, tinged deeply with emotion, as in that cele¬ 
brated and much-discussed example " The Ring and 
the Book " His grip of the scientific mentality is 
perhaps nowhere better displayed than m his subtle 
analysis of the mind of an investigator confronted 
with a supernormal phenomenon, given under the 
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guise of " An Epistle," from Karshish, the vagrant 
Arab physician— 

" —the picker-up of learning's crumbs, 

The not-incurious in God's handiwork," 
to his Sage at home— 

"To Abib, all-sagacious in our art, 

Breeder in me of what poor skill I boast." 
Antique in form but modern in application, the 
"Epistle" reveals the imagined writer as the pos¬ 
sessor of exactly the mental qualities which would 
do credit to a young travelling medical man of the 
present day. 

This appreciation of research is not, however, 
noticeable m Browning's earlier poems , one searches 
vainly .for any clear expression of it in " Paracelsus," 
where one might expect to find it, but it crops up 
again and again, with increasing intensity, in his later 
work, and often in unexpected places. Take this, for 
example, from " Apollo and the Fates " :— 

"—’Tis Man’s to explore 

Up and down, inch by inch, with the taper his reason : 

No torch, it suffices—held deftly and straight. 

Eyes, purblind at first, feel their way in due season. 
Accept good with bad, till unseemly debate 
Turns concord—. 

Or this, again, from " Fust and his Friends " :— 

" —Man Ignores—thanks to Thee 
Who madest him know, but—in knowing—begin 
To know still new vastness of knowledge must be 
Outside him—to enter, to traverse, m fee 
Have and hold [ ' Oh, Man's ignorance 1 ' hear the 
fool whine I 

How were it, for better or worse, didst thou grunt 
Contented with sapience—the lot of the swine 

Who knows he was bom for just truffles to hunt ?— 
Monk's Paradise— 1 Sew per smi res uh sunt t ' 

No, Man's the prerogative—knowledge once gained— 
To ignore,—find new knowledge to press for, to 
swerve 

In pursuit of, no, not for a moment attained— 

Whv, onward through ignorance J Dare and deserve! 
As still to its asymptote speedeth the curve, 

So approximates Man—Thee, who, reachable not, . 

Is it not by glowing rhapsody of this kmd, rather 
than by the rendering in verse of specific results in 
science, be it ever so skilfully and accurately, that the 
poet can best touch the imagination with a sense of 
what science is, and may be ? G. W. Lamplugh. 

St. Albans, January 31 


The Origin of Sponge-Spicules. 

In the preliminary account by my friend Prof. 
Dendy (Nature, February 7, p. iqo) it is difficult 
to see’ evidence for the independent organic life of his 
" scleroplastids" There is nothing to prove this 
hypothesis in the observation that the first rudiment 
of the spicule in Stelletta is a skeleton-crystal on the 
tetrahedral system, afterwards overlaid (as we have 
long known in the tetracrepid desma of Lithistida) 
with siliceous deposit in amorphous aggregation. Ob¬ 
viously twinning and repetition of branches (also long 
known) are not arguments against the crystalline 
character of form in spicules. In 1898 I pointed out 
certain resemblances tp the relations between a 
symbiotic organism and its host in the relation* 
between a crystal, utilised as a spicule, and the 
sponge which has secreted it (Proc. Roy. Soc., vol. 64* 
p. 71). These resemblances seem to have misled 
Prof. Dendy to his new theory, but he adduces no 
facts which give evidence for separate organic life 
in the spicule, or impeach the evidence tor it& 
crystalline structure. 

I Advocated crystallographic explanation of their 
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symmetry for siliceous as well as for calcareous 
spicules {lx, p. 70}, and the brusque reply then often 
given that " opal is a colloid " would scarcely now be 
tendered. Minchin, who at that time followed 
Schulze in thinking the form of spicules a result 
merely of the geometry of the canal-system, later 
accepted the crystallographic theory for calcareous 
and hexactinellid spicules, though not for those of 
Demospongiae (1905, Zool Anz ; 1908, Q.J.MS. ; 1909, 
Efgebn, w. Fottschr. Zool., ii, pp. 251, 265). 

Later work on subentids, and on the sponge the 
name of which Prof Dendy has strangely changed to 
Donatia, has convinced me that the case is as strong 
for these sponges as for the hexactinelhds The 
Suberitidae, though included by Prof Dendy m his 
hospitable group of Tetraxomda, have tnaxon spicules; 
while Donatia shows very interesting evidence of 
tetraxon crystallisation The conjecture is possible 
that crystallisation takes place on the tetrahedral 
system when the spicopal contains 6 per cent of 
water in chemical union (Siphonidium, Sollas, 1888 ; 
Geodia, Butschli (Jannasch) 1901) and on the cubic 
system when it contains 7 per cent of water (Subentes, 
Sollas, 1888 , Pohopogon, Schulze (Moly) 1887), which 
might be complementary (cf Sollas) to (SiO,) s and 
($163)4 respectively 

T welcome in paragraph (1) [second series of numbers] 
the word " Mendelian as showing that our foremost 
systematic recognises now that the sponges which 
he investigates are not guaranteed to be thorough¬ 
bred Classifiers in general have taken too little 
account of the pnma facie promiscuity of the ocean, 
and for the innumerable " species " of sponges which 
infest our books " hybridisation must play great part 
in the characters we laboriously tabulate 0 (Bidder, 
Journ. Linn Soc , vol 34, p. 302) If Prof. Dendy 
will recognise also that the existence and character 
of spicule-forms can be modified in the individual as 
the direct physiological consequence of changes in 
the chemical constituents of sca-water, in temperature, 
or m light, the nomenclature in his admirable mono¬ 
graphs may become simpler 

As regards the independent genesis of spicules, 
the last sentence of Prof. Dendy's letter indicates 
that he has not observed " scloroplastids " outside 
cells, and I cannot see that the remainder offers any 
evidence that they originate outside cells , though I 
know no reason against silica being deposited in the 
interstitial jelly of sponges, as lime is in vertebrate 
cartilage Physiologists have not thought it necessary 
to suggest that we should recognise as symbiotic 
bacteria the calcareous granules in the ground- 
substance of cartilage, or m other tissues the crystals 
of urate of soda " which are at first gelatinous, but 
become crystalline ” (Noel Faton, Enc Brit., 18, 137) 
like Prof. Dendy's " scleroplastids." 

Geo, P. Bidder. 

Cambridge, February 14. 


Instability of Vlacpus Fluid Motion. 

By the courtesy of Mr. C. S. Elton, Dept of 
Zoology, University Museum, Oxford, the writer has 
seen photographs taken at Spitsbergen of loose stones 
on mud fiats forming striking patterns of polygons. 
On inspecting these photographs, Capt. D. Brunt of 
the Meteorological Office at once recalled a paper by 
Rayleigh "On Convection Currents m a Horizontal 
Layer of Fluid" [Phil Mag, 1916). The present 
writer in turn recalled B£nard’s thesis on the same 
subject (Gauthiera-Villars, Paris 1901). 

On referring to these papers, it was found that 
Rayleigh in fact gives an approximate mathematical 
theory of B6nara's experimental work, and shows 
that where a vertical flow of hea t produces a tempera- 
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ture and density gradient in a horizontal layer of 
fluid, an apparently unstable arrangement, with 
greater density above, acted on by gravity, may 
actually be stable until the relation is satisfied, 

Pz -Pi!Pi>27** Kv l4gh\ 

where p, *, v t h are the density, conductivity, viscosity 
and depth. 

Multiplying both sides by ghp x l6 and dropping the 
suffix to denote that the mean density may be taken, 
we get, 

£fe(pj - pj /6 ^ 2 Jir*Kvpl 24/r*, 

The expression on the left-hand side is the energy 
released by inverting the fluid so that the density 
gradient downward is the same as the original gradient 
upward. This expression may be used as an approxi¬ 
mation even when the gradient is not linear 

When the critical gradient upward is exceeded, 
instability must appear, at first in a chaotic manner ; 
but certain modes of motion have greater rates of 
increment characterised by the (real positive) value 
of q in the factor exp ( qt ), and these modes finally 
prevail over all others. 

When the bottom boundary is a solid surface, and 
the upper boundary a free surface, the chance centres 
of instability seem always to form on the solid 
boundary, and to send up threads of fluid vertically 
which reach the surface and there spread out on all 
sides until they meet the neighbouring outward 
flows These meetings determine boundary sheets 
also vertical or nearly so, dowm winch return flow 
takes place, the circulation being completed along 
the bottom 

Polygonal prisms are thus formed in each of which 
circulation takes place The number of sides may 
be 3, 4, 5, 6, or 7 The triangles are rapidly crushed 
out of existence, the squares follow more slowly, 
and if the conditions are kept sufficiently uniform, 
hexagons finally cover the whole surface with great 
regularity of form and sue 

If, however, there is a general flow, v, across the 
plane, the vertical threads are drawn out into \ ertical 
sheets parallel to the i/-flow. The return flow also 
takes place downwards along vertical sheets parallel 
to the former These sheets divide the layer into 
long compartments of rectangular cross section 

The problem becomes two dimensional, and the 
motion of instability takes the form of u-w flow in 
closed paths within the compartments formed by 
the sheets The most vigorous mode is with the 
distance between adjacent sheets, one rising, one 
descending, equal to the depth 

When the inflow comes to rest, cross divisions 
appear forming squares on the surface, the most 
vigorous mode for squares being with side 2\/2 times 
the depth according to the theory, but before there 
is any sign of this being reached the squares give 
way to the more vigorous hexagonal mode There 
is no mathematical solution available for the hexagon, 
but we may infer from experiment that when the 
mean diameter is from three to four times the depth, 
the hexagonal mode is more vigorous than all others. 

In applying these results to the stone polygons on 
mud flats, it may be remarked that the ground, 
deeply frozen in winter, thaws superficially in summer 
to a depth varying from a few centimetres upwards. 
The frozen surface beneath is called the ground ice, 
and is at o° C. in the absence of salt water The 
density of the water will therefore increase upwards 
with temperature until 4 0 C. is reached. When we 
consider the solid matter in suspension, the mixture 
will hkve complicated properties in respect of pro¬ 
portion of water, mean effective density, conductivity, 
specific heat and viscosity, and attempts to form a 
quantitative estimate of the condition of instability 
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meet with a formidable array of unknown quantities 
According to the theory, however, only a trivial 
gradient is required for depths exceeding a decimetre 
to produce instability, and slowly it may be, but in 
the long run inevitably, the water must circulate, 
sorting out the lighter materials and conveying them 
to the polygonal boundaries of the downward now. 

On these assumptions the following predictions 
were made * 

(a) That the surface would not depart much from 
the temperature of maximum water density, i° C. 

(b) That in the absence of stones which were 
merely indicators of the motion, polygonal marks 
would be formed on the mud. 

(c) That where the mud flowed down gentle slopes, 
lines of stones would be formed parallel to the now, 
but that where the mud came to rest, cross divisions 
would appear forming rectangular divisions which 
would give place later to polygons 

(d) That the diameters of the polygons would be 
from three to four times the depth 

(a), (6) and (c) were confirmed by Mr Elton, and 
(d) was m accordance with rough observation, the 
depth being about a metre, the mean diameters 
apout three or four metres 

Mr. Elton has since written that according to B. 
Hdgbom, from whose paper ** Ueber die geologische 
Bedeutung des Frostes " (Bull, d geol . Inst Upsala , 



Fig r —Stone Polygons on Erdmann’s Tundra, Icefjord, Spitsbergen. 


vol. xn 1914), the illustration (Fig 1) is reproduced, 
an explanation based on B 6 nard’s work was put 
forward by Otto Nordenskiold in M Die Polarwedt und 
ihre Nachbarlaender ” (Leipsig und Berlin, 1910), 
but was withdrawn m a paper m the " Wiss. Ergebn. 
d. Schwedische Sudpolarexpedition." 1911. Mr. 
Elton also gathers from a paper by Huxley that 
Eakm (U.S A. Geological Survey Bulletin, No. 631, 
1916) has proposed a similar explanation. 

On applying an arithmetical comparison between 
Rayleighs criterion and Board's experiments, it 
appears that instability sets in with less than one- 
tenth of the gradient required by theory. The fluid 
used was melted spermaceti, for which the viscosity 
and conductivity are not known, and for this and 
other reasons connected with the mounting of the 
experiments, the comparison is not satisfactory. 

Of more general interest is the application of the 
criterion to the atmosphere. Using the value of 
**5 v l 2 t given by the kinetic theory of gases and 
assumed by Rayleigh, the following table of tempera¬ 
ture departures from the adiabatic lapse of neutral 
equilibrium is obtained : 

Depth oihy it i cm, i m. t0 om. 

Temperature difference 

in excess of adiabatic 9 0 C. 9 0 C. x io“* 9 0 C. x to" 1 * 
NO. 2887, VOL. 115] 


To account for observed stable layer# 1 m ’the ‘ 
atmosphere with a lapse rate far exceeding the 
adiabatic for many metres, it is necessary to look 
for an effective conductivity far exceeding the alow 
diffusion of the kinetic theory, and this may possibty 
be found in radiation and absorption, which account 
for the transfer of heat on an immensely greater scale: 
Convection of heat is excluded by the assumption 
of stability. 

Even if stability breaks down almost instantane¬ 
ously, the modes of instability will still be controlled 
by the considerations discussed above, but further 
comment must be left to meterologists. 

It is remarkable that an analogous criterion may 
be extended to Prof. G. I Taylor's experiments on 
the stability of fluid motion between coaxial circular 
cylinders rotating with given angular velocities 
wj. If r is the radius, v the velocity per¬ 
pendicular to radius and axis, then the equilibrium 
of a perfect fluid rotating steadily about the axis is 
stable, neutral, or unstable as vr increases, is constant 
or decreases radially outwards. 

If a particular value of vr were an inherent per¬ 
manent property of each element, the same state¬ 
ment would be true for a viscous fluid. But just as 
the density gradient in R6nard’s experiment is due to 
the flow of heat, so here the vr gradient is due to the 
diffusion of v according to the relations for heat trans¬ 
mission, from the faster moving cylinder to the other. 

Both the two dimensional case above and Taylor's 
case come under Rayleigh’s extension of Helmholtz's 
theorem of minimum dissipation, so that the steady 
dissipation due to the not necessarily small v-motion, 
and the additional dissipation due to the small u~w 
motion are independent. Thus we have merely to 
replace kv by and the analogy is applicable at once. 

Rayleigh has pointed out that with two fixed solid 
boundaries, the effect of viscosity in increasing the 
dissipation.will be increased In the simple case of 
laminar motion v across a plane with one free surface, ' 
the dissipation is increased four times, for the same 
mean v t when a second fixed surface takes the place 
of the free surface. 

Taking this as an approximation to the effect in 
the more complex case of u-tv circulation, the criterion 
becomes . 

Energy released by inverting the vr gradient 
radially > zjir^^pjbh 1 , t.e. four times the previous value. 

In this form the boundary line between stability 
and instability in the w. plane is found to be a 
hyperbola in accordance with Taylor's result, and the 
diameter is given with an accuracy which is perhaps 
a trifle fortuitous. 

So far this holds only when have the same 
sign. When they are of opposite signs, nodes may 
appear in the u-w circulation, and it becomes necessary 
to introduce terms of the form sin (2 vx/h) as well as 
of the form sin (wz/h) corresponding to the gravest 
mode of instability which alone Rayleigh considered. 

Enough has been done to allow the analogy between 
the two-dimensional case worked out by Rayleigh, 
and Taylor's case to be drawn in full detail 
There are many applications of the criterion which 
suggest themselves, and seem to make it worth while 
to bring forward this provisional discussion for wider 
consideration. A. R, Low. 

The Library, Air Ministry, 

London, December 29. 


The experiments of B6nard, and the theoretical 
discussion by the late Lord Rayleigh, referred to by 
Major Low, deserve careful consideration from the 
point of view of their application in meteorology 
Rayleigh showed that a layer of fluid can 
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stable, even with the denser fluid above, in virtue of 
its conduction and viscosity* In the atmosphere it 
is customary to regard stability as associated with 
a fall of temperature with height limited by the 
adiabatic lapse-rate, i° C per ioo metres for dry air, 
a greater lapse-rate, or fall of temperature with height, 
denoting instability. It is, however, an accepted 
fact that lapse-rates greatly in excess of this value 
are of frequent occurrence, especially in the lowest 
10 or 20 metres, at which height they can be observed 
at some time of day on almost any day of the year. 

An analogy with Rayleigh's result suggests that 
these large lapse-rates are able to exist only in virtue 
of the viscosity and conduction of the air When, 
however, we put figures into Rayleigh's formula, we 
find that in a layer 10 metres thick, the lapse-rate 
could not exceed the adiabatic by more than a very 
minute fraction But Rayleigh’s treatment only 
deal* with conduction in the strict sense, the co¬ 
efficient of conduction for air being derived theoretic¬ 
ally from the kinetic theory of gases Now in air 
the transfer of heat by radiation is enormously 
greater than by molecular conduction, and for air 
we should therefore use some higher factor than the 
ordinary coefficient of conductivity k in Rayleigh's 
formula An attempt is being made to derive an 
expression corresponding to that of Rayleigh for a 
compressible fluid, taking into account the various 
factors outlined above. 

When we come to discuss the form of circulation 
which enters when theequilibnum breaks down, we find 
several examples in meteorology. The cellular form 
in which the breakdown of the unstable arrangement 
takes place is most clearly shown in mammato- 
cumulus clouds. A very fine example of this type 
of cloud is shown m a photograph by Dr W. J S. 
Lockyer, reproduced in Nature for November 17, 
1923, P 7 2 5 This type of cloud was further dis¬ 
cussed by Dr. G. C Simpson in Nature for January 
19, 1924, p 82. Such clouds occur usually in the 
rear of thunderstorms where there is a general slow 
settling of air. If there is in this region a layer of 
cloud or damp air, with a layer of dry air beneath it, 
then, as pointed out by Dr Simpson, in consequence 
of the descent the dry air is warmed adiabaticaliy 
at a higher rate than the damp air, and instability 
results. The small cloudlets are comparable with 
the polygonal prismatic compartments of B6nard's 
experiments. 

There is one possible difference, in that in Board's 
experiments the lower boundary of the fluid is a solid 
surface, and the circulation m each compartment is 
upward at the centre, In the case of the unstable 
layer which forms the mammato cloud, the boundaries 
above and below are interfluid surfaces, and it is 
possible that the circulation in the individual cell is 
m the reverse sense to that of B6nard. There is no 
obvious^criterion for determining this. It may be 
a question of which sense of circulation gives the 
smaller dissipation of energy. The analogy with 
B6nard‘s cells would require that the instability 
should extend through a layer the depth of which 
is determined by the physical constants, and is 
relatively shallow. 

It is possible also that some of the phenomena 
associated with thunderstorms can be explained in 
the same way. Thunderstorms may be ascribed to 
vertical instability in the atmosphere, and the 
violence of thunderstorms would appear to indicate 
that a high degree of instability is built up before 
the breakdown occurs. It is suggested that this is 
brought about by the stabilising effect of transfer of 
heatand viscosity, tip to a critical stage, beyond 
which the arrangement is unstable, and breaks down 
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with violence. The analogy with B£nard*s experi¬ 
ments is borne out by the frequent occurrence of a 
network of thunderstorms, which break out at the 
same time over a wide area Further, the ratio of 
horuontal to the vertical dimensions of thunder¬ 
storms is of the order suggested by the analogy with 
B6nard's cells. 

The form in which the instability breaks down 
near the ground, in the frequent superadiabatic lapse- 
rates which occur in the bottom layer of the atmo¬ 
sphere, affords an interesting problem, but as this 
problem is under investigation by others, it can only 
be referred to m passing Certain details of the * 
records shown by the microbarograph can probably 
be explained in this manner D Brunt. 

Meteorological Office, 

Air Ministry, Kmgsway, W C 2. 


Blood Pressure in Early Life. 

In a friendly review of my work on “ Blood Pressure 
in Early Life" appearing in Nature of January io, 
criticism is directed to a deduction 1 made on pp 
50-51 regarding the average expenditure of work by 
the heart in maintaining the circulation at different 
ages Though this was only one of the sixteen mam 
conclusions, and I admitted it to be the most doubtful 
of them, I should be glad to have the opportunity of 
replying to the points which are raised. 

1 intended to make it clear that my argument 
regarding the proportionality between cardiac energy 
expended per minute and the product of pulse 
pressure and pulse rate was limited to a comparison 
between mean values for large groups of individuals 
of the same age , that there Is any basis for thinking 
that such a relation necessarily holds good in com¬ 
paring one individual with another 1 did not suggest. 
The initial assumption was that energy expended by 
the heart was approximately proportional to volume 
of systole x pulse pressure x pulse rate 1 then stated 
(p 50) that the value of V (volume of systole) cannot 
be measured readily and it is no doubt variable within 
certain limits in individuals of the same age, weight, 
and height, but we may perhaps make two assump¬ 
tions . (1) that during the period of growth the mean 
values of V for large groups of growing individuals are 
directly proportional to the mean body weights of 
these gtPUps ; (>) that the average value of V remains 
fairly constant in adults up to middle life " From 
assumption (2) plus the original one it followed that 
" in comparing large gioups of young adults aged 20 
and upwards of the same sex, the mean product of 
pulse rate and pulse pressure is directly proportional 
to the mean work done by the heart per minute." 
This deduction is not merely one of my original 
assumptions, as the review states, since we have got 
nd of V from the original equation From assump¬ 
tion (1) plus the original one I further deduced that 
the " mean expenditure of cardiac energy per minute 
for a gr°up of individuals of a given age " is propor¬ 
tional to mean weight at that age x mean value of 
product of pulse pressure and pulse rate for that age. 
The word " mean " was monotonously repeated and 
also emphasised by italics because the application of 
the same reasoning to a comparison between indi¬ 
viduals would be unsound, since there is every reason 
to suppose that V is as variable amongst individuals 
of a given age as any other anthropometric factor, 
and probably more variable than most factors. 

Without disparaging experiments on the isolated 
mammalian heart, I should have grave doubts whether 
the complex conditions met with in the human 
subject could be reproduced with sufficient certainty 
to pronounce for or against the truth of any of thesfc 
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assumptions or deductions Even granting that they 
could, if the pulse - pressure x pulse-rate product is 
made to vary in the same heart by artificial means, 
Other factors may come into play, and I know no 
evidence to suggest that the equation would hold 
good under any but normal conditions , on the 
other hand, if only a few different hearts are com¬ 
pared under constant conditions, we are not dealing 
with mean values but with individuals 

The real point at issue is whether the pulse pressure 
is a factor at all in the actual work done. I cannot 
agree to the contention that the energy expended 
"is in no direct manner connected with the pulse 
pressure " It seems reasonable, however, that the 
mean pressure should also be taken into account In 
the somewhat analogous problem of a pump working 
against gravity, the work done per " beat/' ignoring 
tlie kinetic factor, is proportional to cross-section of 
pipe x mean height of fluid x change in level of fluid , 
and if the fluid level be restored to its original height 
by a siphon before the next beat, a further multipli¬ 
cation by number of beats per minute gives an 
expression for energy output per minute Applying 
the analogy to the circulation, the mean cross-section 
of the arterial system at ages during growth may be 
assumed to vary as the mean cross-section of the 
body, or as the mean square of a linear measurement 
such as the stature at those ages, and the other factors 
in the expression are represented by mean blood 
pressure, pulse pressure, and pulse rate The values 
of the fourfold product at ages from io to 21 (using 
smoothed figures from the curves and dividtng the 
results throughout by 10*) are — 

10. 4466 13. 6863. 16, 11,264. l 9 10,992. 

XX. 5075. 14. 8155. 17. 11,765. 20. 10,670. 

12. 5861. 15. 9927. l8 11,465. 21. 10,490. 

This method leads therefore to precisely the same 
conclusion as before, namely, that " when the age of 
16 has been reached the average heart is performing 
as much or more gross work per minute than in adult 
life in spite of the fact that it has presumably not 
attained full size "; the maximum, as before, occurs 
about 17. Percy Stocks. 

Dept, of Applied Statistics, 

University College, 

London, January 26 

I REALrsE that Dr Stocks, when making his initial 
assumption that the energy expended by the heart 
per minute was proportional to the product of the 
volume of blood expelled at each systole, the number 
of beats per minute and the pulse pressure, intended 
this assumption to apply merely to the relationship 
of the mean values of these factors in large groups 
of individuals I do not see, however, how this makes 
the assumption any the more justifiable. The real 
point at issue is, as Dr Stocks himself mentions in 
his letter, whether the pulse pressure is a factor in the 
expression for work done 

In the " somewhat analogous problem of a pump 
working against gravity,” the work done per beat 
is admittedly proportional to the product of the 
capacity and intensity factors, namely, cross-section 
of pipe x change m level of fluid and the mean height 
of the fluid respectively In the case of the heart the 
pulse pressure, if it is of any significance as an indi¬ 
cation of energy expenditure, must be shown to be 
related to either the capacity or the intensity factor 
of this energy. There seems to be no justification for 
including it in the former, especially since the mean 
output per beat for large groups of growing individuals 
is assumed to vary directly as the mean body weight 
Similarly, to include it in the latter seems equally 
unjustifiable, seeing that the intensity factor in 

'jRR*? vn11 cl 


cardiac work, as was pointed out in the review, is the 
mean blood pressure during the election phase of 
systole Accurately to determine this mean it would, 
of course, be necessary to know the average time 
course and to take the integral of this. This is, 
however, impossible m man, but the true figure may 
be approximated to sufficiently accurately If we take 
m its stead the mean between systolic and diastolic 
pressures. 

If this is done and the product of body weight and 
mean pressure between the systolic and diastolic 
levels determined for different age groups, it will be 
clear that the figures do not show any maximum at 
the age of 16 or 17 years. One may conclude from 
this that at no period during adolescence is the 
average heart performing as much work per beat, or 
taking pulse rate into consideration, per minute, as 
m adult life. The Reviewer. 

Diamagnetic Orientation. 

Glaser, in a recent paper (Ann. der Phys. t 21 , 459, 
1924), of which a short account was given m Nature, 
January 10, p. 64, has shown that the apparent mole¬ 
cular diamagnetic susceptibilities of H a , N, and CO, 
are three times as great at low as at ordinary pressures. 
He attributes this to orientation, the tendency to 
orientate being counteracted at higher pressures by 
the effects of molecular collisions. He is unable, how¬ 
ever, to account for the factor 3 in this way. 

If the molecules tend to orientate with their axes 
along the direction of the field, this factor may be 
easily accounted for. Owing to the relatively large 
mass of the nuclei, it is only about the line joining 
them that the molecule will acquire an appreciable 
magnetic moment under the influence of the field, 
the effective field being the component of the external 
field along the direction of this axis. The ratio of the 
apparent susceptibility for fully orientated molecules 
to that for molecules orientated at random will then 

be 1 l/ wf * cos* 0 sin 0 dS «■ 3. 

The importance of extending the measurements to 
monatomic gases need scarcely be emphasised, 

Edmund C. Stoner. 

Department of Physics, 

The University, Leeds, 

January ax. 

Animal Mechanism. 

When a swan is rushing to the attack of an 
adversary, the head is lowered and the neck is 
protended almost horizontally. I had always asso¬ 
ciated this posture with mere anger, but, during the 
excessive Thames floods of last December, when 
swans could often be seen striving against the stream, 
sometimes, so far as could be judged, in the apathetic 
state of desperate exhaustion, the same pronation Of 
the neck was frequently evident. 

The explanation seems to be dynamical, for the 
reactions on the feet of the bird would, without the 
counterpoising action of the neck, tend to rotate the 
body about a horizontal axis, head backwards, Air 
resistance also plays a part. 

It is of interest to note that the racing motor¬ 
cyclist, in his unreasoned but experimentally justified 
preference for forward weight, has found a solution 
akin to that of the swan. Many sprinters, especially 
when starting, use the same principle. 

H. S. Roweix, 

Director of Research, 

Research Association of British 
Motor and Allied Manufacturers, 

15 Bolton Road, W.4, < 

February 11, ,’ •; 
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The Skull and Ancestry of Robert the Bruce. 


W E know men better when we have seen them 
in the flesh ; even if we have no speech with 
them, A knowledge of their homes fills out our mental 
picture of them. Darwin becomes more alive to us 
when we have been round his home at Down. There 
have always been a few who cherish the belief that the 
skulls of our famous dead; the homes in which their 
brains lived; and the bony screens on which their living 
visages were spread; can speak with a precision and with 
an intimacy beyond even the efforts of the best artist. 
For the human skull has a language of its own; one 
which is hard to decipher. After centuries of en¬ 
deavour we can construe only its simpler hieroglyphics ; 
yet we do continue to improve, and our progress 
justifies the belief that the day will arrive when a 
rational craniology will become the handmaid of 
biography. This is the belief of Prof. Karl Pearson; in 
a monograph he has published on £< the skull of Robert 
the Bruce, King of Scotland,” he has written thus : 

“ I can imagine a time, when public opinion being 
sufficiently educated, it shall be looked upon not as a 
desecration but as a solemn duty, reverently to exhume 
and study the crania of the departed great with a view 
of adequately correcting portraiture, or of supplying 
it where it is deficient.” * 


As all good Scotsmen know, Robert the Bruce was 
bom in 1274 and died in 1329, aged fifty-five. lie 
was buried in Dunfermline Abbey, and there his bones 
lay until 1819, when they were uncovered during certain 
rebuilding operations. The traditional and circum¬ 
stantial evidence leave little if any doubt that the 
skull and skeleton found were those of the great king. 
Accurate moulds of the skull were taken before it was 
reburied; a cast taken from this mould is in the 
Museum of the Royal College of Surgeons, England, 
where it is placed cheek by jowl with a King Robert 
of & later date—Robert Bums. Another and, in Prof. 
Pearson's estimation, a better cast of Bruce's skull is 
preserved in the Museum of Edinburgh University,and it 
1$ this which he has made the subject of his monograph. 
The writer of this notice has also made a study of 
the cranial cast of the Bruce, 4 and although his methods 
differ from those employed by Prof, Pearson, yet the 
main conclusions reached by each are in agreement. 
The skull of the Bruce has characters of the most out¬ 
standing kind, chief of which are the rugged robustness 
of its face, the outstanding ridges over the eyes, the 
enormous width across the face from jowl to jowl, and 
the strength of jaws. He was bull-necked, as is plainly 
indicated by the extent and strength of the bony 
platform on the base of the skull whereto the neck is 
fixed. Such an extensive platform signifies large and 
strong musdes in the neck, and such muscles in the 
neck require equally strong muscles of the spine and 
body. There is in the Museum of the Royal College 
of Surgeons a rib of King Robert; it is the 9th of the 
left side. It had been broken in some mischance 
which had befallen the King, but had healed well and 
Soundly. 4 *The rib shows x bim to have been a big- 
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chested man, one we should expect to have a relatively 
long body; and yet his thigh and leg bones were not 
long. Prof, Pearson finds that their dimensions answer 
to those of a man about 5 ft, 6 in. in height. Bruce 
may well have been one of those men who seem tall 
when seated and yet of medium height when standing 
up, in which case we may add two or three inches to the 
estimate given by Prof. Pearson. 

Bruce's skull is long and particularly wide—its 
width being about 78 per cent, of its length. His brain 
was large , Prof. Pearson estimates his cranial capacity 
to have been 1595 c.c.—about 8 per cent, above that of 
the average Briton. Neither Prof. Pearson nor the 
writer attach importance to the size of the brain ; what 
has impressed both are the massiveness and strength 
of the cranium itself. “ Bruce’s skull/’ writes Prof. 
Pearson, * * suggests a man of most exceptional muscu¬ 
larity and strength, with a bull-neck and ardent 
passions.” The writer has expressed his conclusions 
thus: “ It would be the strength and configuration 
of the face rather than the size of the brain that would 
weigh with most students if they sought to hazard a 
guess as to the nature of the man of whom such a 
skull had formed part. We should suppose him to 
have been a forceful leader of men.” 4 Herein Prof. 
Pearson and the writer are drawing their inferences 
not from any systematised body of knowledge but 
from the everyday observation open to all—that men 
with such cranial characters as we find in Bruce are 
swayed by the strong appetites and passions of the 
natural man. If tradition speaks true, Bruce was no 
exception to this widely held belief. 

Of what race was Bruce ? Prof Pearson, following 
tradition, looks upon him as a hybrid between Norseman 
and Celt, and adds: ‘ 1 He was able by Celtic imagina¬ 
tion, with a certain dash of slimness, to win the Scottish 
nation to his side, and by aid of Nordic physique 
and persistency to be triumphant over his enemies ” 
This statement might well be a quotation from the 
speech of a political histonan; it certainly is not the 
language of craniology. The term Celt has been 
applied to diverse breeds of men, but Bruce’s cranial 
type is not prevalent in any of them. Nor is it a type 
which is found in Saxon or Danish graveyards, although 
samples do occur in the Frankish burials of the north 
and west of France. Bruce’s skull has more in common 
with what has been named by British anthropologists 
in recent years the “ beaker ” type than with any other 
known to the writer. Men with this type of skull 
began to take up their habitation along the eastern 
coasts of Britain early m the second millennium b.c. 
They are known as “ beaker” men because of the 
peculiar kind of earthenware vessel buried with them. 
Before they appeared in Britain they had penetrated 
to Baltic iands and spread southwards into France. 
Bruce's ancestry may have acquired the “ beaker” 
blood in Baltic lands, in France or in Cleveland, where 
the type still persists. 6 

It is this persistence of type whicif^ends interest to 
the comparison of ancient and modem skulls. Those 
familiar with the skulls ol beaker men obtained from 

4 tec, cti. 

* Tb« spread of the 41 beaker ” type tuu been discussed in an address 
giv» by tlw writer on “ The Branse-Age Invaders <A Britain, * Joum. Roy. 
Antfaxop. Institute 1915* vei 45, p* tt. 
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the round barrows of Wilts have no difficulty in 
recognising their counterparts among their companions 
of to-day. After a hundred matings or more in a land 
where long heads have vastly outnumbered the round 
heads, this beaker type still persists. Darwin was 
almost a representative “ beaker ” man, wherever 
leading British men are met together there is certain, 
to be an undue proportion of round-heads In more 
senses than one the beaker type is dominant. 

The first article in the number of Btometnka which 
contains Prof. Pearson’s study of the Bruce’s skull, 
helps us to understand such a persistance of a human 
type. This aiticle by Dr. Ernest Warren deals not 
with human beings but with foxgloves, but we can 
legitimately transfer his results from the one to the 
other, for we have every reason to believe that heredity 
works in the human stirp just as it does on that of the 
foxglove Dr. W T arren observed that parental char¬ 
acters may form a perfect blend in the progeny, or 
there may be no blending—the characters of one 
parent dominating or ousting the corresponding char¬ 
acter of the other parent To use his own words : 

Mendehan inheritance and perfect blending in¬ 
heritance may be regarded as the two end terms of a 
series, and all grades of partial blending or partial 
segregatiyn he between.” The same must be true of 
human matings , at least such a supposition accounts 
for the facts which are brought daily to the notice 
of anthropologists The man of the Magdalonian 
penod, unearthed recently near Bonn, had just such 
a development of cheek and jaw as reappeared in 
Robert Bruce some ten or eleven thousand years later. 

In his search for authentic portraiture of the Scottish 
king, Prof Pearson consulted the image on the Scottish 
coins of Bruce's reign He found that the stamped 
image was in no sense a portrait. “ As for the eye,” 
writes Prof Pearson , il it is remote from the orbit, but 
this is an artistic (?) convention even in the case of 
modem designers’ profile portraits. On a penny 
postage stamp or a half-crown of his present Majesty 
the King, the distance from nasion to outer border of 
orbit is about one-third of the distance from the nasion 
to auricular passage, wdicreas in the profile of a skull 
it is nearer one-fifth ” Herein Prof Pearson does the 
designer of His Majesty’s image a certain degree of 
injustice. The extent to which the nasion (or root of 
the nose) projects m front of the side wall of the orbit, 
when a skull is viewed in true profile, is a guide to race, 
and hence the writer has given this facial character 
some attention. In Bruce’s skull the nasion lies 
97 mm in advance of the mid-point of the ear passages ; 
the sides of his orbits 72 mm.; the difference between 
these measurements—the naso-orbital depth —is 25 mm., 
this being 25*8 per cent, or rather more than a fourth 
of the auriculo-nasal projection. 

Herein King Robert was typically British, for in ten 
male British skulls taken at random, the mean of the 
corresponding measurements were 95*8 mm. and 
71-2 mm.—the naso-orbital depth being 24-6 mm.— 
or 257 per cent, of the naso-auricular line. To obtain 
a face in which the naso-orbital depth falls to Prof. 
Pearson's standard, a fifth or 20 per cent., one has to 
go to skulls of Chinamen. Ten male skulls of this race, 

■ " On an Interspecific Hybrid of Digitalis,” by Dr Ernest Warren. 
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taken at random, gave these measurements, 92*8 mm. 
and 74-4 mm.—the naso-orbital depth being 18-4 mm. 
—almost exactly one-fifth of the naso-auricular pro¬ 
jection. In the image on the half-crown which lies 
before the writer, the nasion is 8 mm. distant from the 
ear passage and the margin of the orbit 5 mm. The 
naso-orbital depth given by the designer of the coin 
is 38*5 per cent, of the naso-auricular distance—cer¬ 
tainly 12 per cent, more than it should be were His 
Majesty’s head represented in true profile But then 
it is not a true profile ; the artist has purposely turned 
the head far enough towards him to make the opposite 
(right) eye-brow visible, and his drawing gives His 
Majesty Is features m their just position It is otherwise 
with the photographs which Prof. Pearson has repro¬ 
duced of the Bruce’s skull; the camera, as cameras 
always do, has given a distorted view of the skull, 
reducing Bruce’s naso-orbital distance to one-fifth of 
tiie naso-auricular line, thereby committing an error 
of nearly 6 per cent The photograph of a skull 
cannot take the place of an accurate drawing; in the 
writer's opinion, photographs are useless as cranio- 
logical documents 

It is a curious circumstance that although Scotland 
has produced an undue share of anatomists, she has had 
to depend, until lately, on Englishmen for a knowledge 
of her own people It was Dr John Beddoe who made 
the first anthropological survey of Scotland ; it was 
Sir William Turner who first made a study of the 
craniology of its inhabitants past and present Now 
Prof. Pearson has given the first adequate account of 
the skull of their great king To those who have 
studied Prof Pearson’s monograph it must seem 
particularly ungracious on the part of a Scotsman to 
allow sucl} carping criticism as he has just made above 
to escape from his pen, for in his final paragraph 
Prof. Pearson makes an appeal which must dissipate 
the “ Scots-wha-hae-ism ” of the most stony-hearted 
native of North Britain. There the great biomctrician 
writes thus “ Even the aged dream dreams, and I 
should like to see a national monument to Bruce at 
Westminster, an effigy based on the skull as only a 
great sculptor could coneeiye it But it should be the 
gift of Englishmen only to the united nations. . . . 
The union of our nations needs no artificial cement, 
but it would be a graceful act for Englishmen to present 
Scotsmen with what at present they lack, a real 
characterisation—which I hold is still feasible—of one 
of their great heroes ” 

Far be it from the writer to damp in the slightest 
degree so gracious a proposal, and yet there may be 
some who will think that Prof. Pearson, while he give* 
with one hand, does take somewhat away with the 
other. He suspects that Robert Bruce may have been 
the subject of syphilis — a suspicion which never 
crossed the minds of the very able medical men who 
examined the king s skull and bones when they were 
disinterred. The writer has searched the pre-medieval 
graves of England and Scotland for traces of syphilis, 
and found none, and those who know our medical 
records believe that Robert Bruce had been asleep in 
Dunfermline Abbey for two centuries before this fell 
disease appeared in Britain. 


A. Keith. 
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Biographical Byways . 1 ,■ . 

By Sir Arthur Schuster, F.R.S. 


9. George Gabriel Stokes (1819-1903). 

''HE collection of Sir George Stokes's published 
papers, together with the “ Memoirs ” and 
scientific correspondence edited by Sir Joseph Larmor, 
contain such an excellent account of Stokes’s activities 
and personality that nothing remains but to confirm, 
illustrate, or emphasise what is already on record 
Stokes was elected as one of the secretaries of the 
Royal Society six years after the constitution of the 
Society had been altered by the limitation of the 
number of fellows elected annually. It was a critical 
time, and though there was no sudden change in the 
policy of the Society, new traditions had to be estab¬ 
lished The range of Ins knowledge, the width of 
his sympathies, and his almost infallible judgment 
peculiarly fitted Stokes for a position which offered so 
many opportunities of advising striving and sometimes 
stumbling men, and guiding their work into profitable 
directions 

My own experience was similar to that of many 
others. In the account 1 gave of Osborne Reynolds, 
I mentioned a certain experiment which I had per¬ 
formed demonstrating that the motion of the radio¬ 
meter was due to internal stresses. The paper de¬ 
scribing the experiment was sent to the Royal Society 
and I received, in due course, a communication from 
Stokes forwarding some suggestions made by the referee 
I complied to the best of my ability, and m informing 
me that the paper had been ordered to be printed, 
Stokes added, that in his judgment the paper was not 
improved by the changes I had made m deference to 
the referee. He further made a significant remark, 
which is worth remembering by those charged with 
the difficult and responsible task of reporting on papers. 
It was to the effect that, in his opinion, it was best to 
allow the authors of papers to express what they had 
to say m their own words, even when improvements 
might be effected When I quoted this remark to 
Maxwell a year or two later he told me that he had 
been the referee, but I believe he agreed with the 
general principle. The suggestions which Stokes him¬ 
self so frequently made to the authors dealt with 
matters of principle rather than with the manner of 
expression. 

I have in my possession five letters written by Stokes 
during March and April 1885, and dealing with a 
subject on which there has been, and still is, a good 
deal ol misapprehension The question at issue is 
referred to in the correspondence of July and August 
1899, reprinted in the “ Memoirs/’ vol. it. pp. 123-125. 
Stokes writes to Rayleigh in July 1899 : 

“ Some years ago Thomson or Kelvin (I forget 
which he was then), you, and I were together at the 
Royal Society, and Kelvin asked me what I thought 
of a result you had arrived at that the appearance 
of bands of interference in a spectrum did not prove 
regularity in the light, hut only high definition in 
the spectroscope. If this meant what it appeared 
to mean I utterly disbelieved it, it seemed so mani¬ 
festly untrue." 

reply Rayleigh writes: 

* Contimrtd from p. bju 
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“I am afraid that I shall stand condemned, for I 
do think that 1 a vast succession of independent 
impulses following one another casually ' would show 
interference, of course with the aid of a spectroscope.” 

My correspondence with Stokes, which took place 
fourteen years earlier, deals with a design for an ex¬ 
perimental arrangement suggested by him, which it 
was hoped would give “ a large retardation of one 
of two interfering streams of light relatively to the 
other, and yet having the bands in one part of the 
spectrum so broad as to be easily observed, unless that 
should be prevented by the irregularity of the vibrations 
of the incident light.” 

The method depended on introducing into one of 
the interfering streams of light a dispersive medium, 
having a length adjusted so as to make the difference 
in path measured in wave-lengths in the two streams 
equal to each other within a certain range of the 
spectrum, in a manner suggested by that adopted m 
aehromatising lenses I do not now remember what 
ultimately prevented the investigation from being 
carried out. When I examined the question some 
years later (Phil. Mag., June 1894) m the light of 
Gouy's and Rayleigh’s discussion of the subject, 1 was 
fully converted to their opinion, but 1 do not believe 
«hat Stokes was ever convinced In my judgment, 
the effect anticipated by Stokes 111 his arrangement 
would have l>een observed with sufficiently great re¬ 
solving power, but it Would have taught us nothing on 
the regularity of the incident light, because the observed 
regularity would have been introduced by the resolving 
power 

During my stay at Cambridge, many tales were 
current with regard to Stokes’s taciturnity My own 
experience is in the other direction. On several occa¬ 
sions I sat next to him at College dinners, but never 
had any difficulty m finding a subject of conversation 
on which he would enter with pleasure and sometimes 
with animation He had several interesting tales of 
his intercourse with Brewster, who never could be 
made to abandon the corpuscular theory of light. 
Even when Foucault had proved that light was trans¬ 
mitted more slowly through water than through air, 
Brewster refused to give in. 

Stokes was an old man when he died, but his scientific 
outlook always remained young. New ideas pleased 
him, and he delighted in hearing of experiments that 
did not fit in with any of the accepted theories His 
peculiar form of wit is referred to in the ” Memoirs,” 
and 1 recollect one instance of it. At an excursion, 
during the celebration of the Kelvin Jubilee at Glasgow, 
Rontgen's discovery of the X-rays was referred to m 
the presence of some of the foreign delegates Quincke 
stood up for the claims of Lenard, whose work according 
to him had to some extent anticipated Rontgen. 
Stokes replied : “ Lenard may have had the rays in 
his brain but Rontgen got them into other people’s 
bones.’* ’Whenever I afterwards met Quincke he never 
failed to repeat this remark with enjoyment. 

The strong religious opinions held by Stokes are well 
known. I am told, on trustworthy authority, that he 
voted against thp extension of university privileges t6 
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non-conformists, but this should not be taken as an 
indication of any want of religious tolerance* His 
whole life would contradict such interpretation. He 
could only have acted under a strong sense of personal 
responsibility. 

In the sketch of her father’s life, Mrs. Humphrey 
writes (vol. i. p. 6): “ As a little boy he was subject 
to violent though transient fits of rage ...” I was 
interested in this remark, but not altogether surprised, 
because I once saw an almost ferocious look on Stokes's 
face. It was at a meeting of the British Association 
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when he thought that some one was taking a liberty 
with him. But this look was quickly replaced by his 
usual smile, as he turned round and saw that it was 
only Lord Kelvin patting him on the back. 

Stokes lived a long and useful life, alert and vigorous 
almost to the end. There are few men who have 
secured the esteem and love of their fellow workers to 
the same extent. I shall always remember Lord 
Kelvin, as he stood at the open grave, almost over¬ 
come by his emotion, saying in a low voice: u Stokes 
is gone and I shall never return to Cambridge again . 9 


The Vision, of Nocturnal .Animals. 


By Prof. S. Russ. 


I N some experiments, conducted with Dr. J. C. 

Mottram during the War, upon the best conditions 
for night vision, the question arose as to what part the 
transparency of the media of the eye plays in determin¬ 
ing acuity of vision in dim lights. It is known that 
individuals vary between wide limits in their night 
vision, some appearing almost blind in a night of 
average darkness Further, it is known that many 
wild animals have very little difficulty in making their 
way about or in finding their prey in dim lights, though 
the sense of smell may not, in the latter category, be 


neglected. In the night owls this sense is, I understand, 
excluded, for they find their prey solely by the sense of 
sight. 

Experiments of a direct character were made upon 
the enucleated eye by cutting away a small portion of 
the retina at the back of the eye and cementing over 
this aperture a thin quartz plate. It was generally 
possible to do this without loss of fluid or deformation 
of the eye ; this was now mounted in front of the 
slit of a quartz spectrometer, and the extent to which 
the radiation from an arc (cadmium or tungsten) was 
transmitted through the eye was measured photo¬ 
graphically. It was soon evident that all of the eyes 
tested exerted, as was expected, a considerable degree 
of absorption for the major portion of ultra-violet 
radiation from the arc, but that what appear to be 
significant differences were shown by the eyes of 
different animals. 
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In Fig. 1 are collected the results of a number of such 
experiments: The strip A is a photograph of the 
ordinary arc spectrum of cadmium; the remaining 
photographs are with the experimentally mounted 
eyes interposed between the arc and the slit of the 
spectrometer. B shows the transmission by a human 
eye; and the other strips transmission by eyes of 
a lioness, C ; a bear, 1 ) , great eagle owl, E ; and a 
tiger, F. Others tested were the eye of an ox, which 
showed about the same degree of absorption as the 
human eye, and a cat, which closely resembled that of 
the tiger. Three human eyes were 
tested, and they showed no import¬ 
ant differences from one another* 
How far the different degrees of 
transparency shown are dependent 
upon post-mortem changes, it is 
scarcely possible to say; it may be 
mentioned, however, that the human 
specimens were probably fresher than 
any of the others, yet they showed 
the greatest opacity to the short 
wave-lengths. 

On testing in the same way the 
various parts of the eye, it was found 
that the lens was a more absorptive 
element than the cornea, the humor# 
of the eye being more transparent 
It is interesting to note that, if a 
person is examined in pure ultra¬ 
violet radiation, the lens is seen to 
fluoresce vividly, the cornea less so* 
The sensation when one is subject to this invisible 
radiation is that of the eye being filled with a pale blue 
light. ^ 

At a meeting of the Ophthalmological Section of the 
Royal Society of Medicine on January 9, these observa¬ 
tions were discussed in their relation to night vision. 

If it be a fact that the eye of the nocturnal animal of 
bird is transparent to a certain range of ultra-violet 
radiation, ana that this reaches the retina in an appreci* 
able quantity, it may be that it is a valuable aid to 
vision. In tne discussion, Sir John Parsons questioned 
the value of such a radiation to an eye chromatically 
adjusted to the visible region, but little is known about 
the range of radiation for which the optical parts of 
these eyes ate most efficiently adapted. Prof. Hobday ; 
mentioned that, during the War, Australian horses - 
were used in Palestine for night work, because they dU: \ 
not suffer from night-blindness* 
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Obit 

Dr. Horace T. Brown, F.R.S. 

PENALTY of living is to outlast one’s friends, 
especially the oldest, earliest and most esteemed. 
Not long ago, I engaged in the impossible task of paint¬ 
ing a picture of James Dewar, whom I first met in 1875. 
Now, the call comes for a portrait of Horace Brown, 
my fellow-student in 1865, the last of the great Bur- 
tonian chemical quartette—Peter Griess, Cornelius 
O’Sullivan and the brothers Brown. My palette must 
be cleaned and charged anew with very different 
colours—the lights and shades to be depicted are of 
another order. No two persons stand in greater 
contrast. The one a man of fire and fury, a volcano 
of surging impetuosity, astounding in his individuality 
—the other, one of Nature’s gentlest men, though 
adamant in purpose, gifted with a placid personality 
and a refined urbanity and charm of manner which 
won for him a large circle of devoted friends, scarce a 
detractor. Both were philosophers but the one was a 
consummate artist and actor, the other a naturalist 
from birth and, though not bom to blush unseen, 
sparing in criticism, reticent and retiring, a conformist 
in most matters. 

Horace Brown was congenitally fitted to walk the 
paths of chemistry on vital territory. Few are, 
strange to say : the mentality of most chemists being 
definitely mechanical and physical; only the elect 
seem to be able to sit quietly on “ the dear old Nurse’s 
knee.” He was pre-eminently happy when wandering 
in her company, whether in the open field or in the 
laboratory-unveiling the activities of micro-organisms 
and separating the sheep from the goats, wet-nursing the 
barley-embryo or tracking the nimble molecules of 
carbon dioxide, through the stomatal openings, on their 
way to destruction and burial as sugar and starch in the 
vegetable cell. The secret of his success lay, I think, 
il) his great powers of application and concentration and 
the faculty he had of getting up the subject he wished to 
explore, by prolonged preparatory study. 

I have told the story of the family m my notice of 
Adrian Brown, his half-brother. He was a posthumous 
child, bom July so, 1848. His father began life as a 
farmer, so he came from the soil, as he once said to me. 
His mother’s remarriage, to Edwin Brown, brought him 
under the care of a man of high attainments and wide 
culture, an arddht naturalist—so he grew up under most 
favourable conditions. His scientific leanings were 
such that he began to study the stars seriously in his 
out-of-school hours when only twelve years old. A 
year or so later, electricity caqpht his fancy. Following 
a book which he found in his stepfather’s library, he 
made a frictional machine and a Leyden jar, which 
gave him great joy ; he even went so far, that he 
constructed a galvanic battery, with which he studied 
electrotyping. The fortunate gift of a microscope, 
when he was twelve or thirteen, made him an ardent 
and systematic microscopist—thus qualifying him to 
- use the instrument with, facility and success in his later 
technical career. When about fourteen, the discovery 
ofaretottand pneumatic trough among his step¬ 
fathers possessions led to his preparing oxygen. This 
* regarded as the turning point in his career. He 
t- to the conclusion that he must be a chemist: 

' 1 ' • • „ : 


u a r y. 

in early life he had aspired to be a railway signalman. 
Beginning his experimental work in the kitchen, he 
soon came to regard a whiff of sulphuretted hydrogen 
as more precious than the odour of violets—but not so 
the cook : so he migrated to a store-room. He left 
school at sixteen and a half By then, in his attic work¬ 
shop, quite unaided, he had mastered simple qualitative 
analysis, with the help of Fresenius. He also did a 
little quantitative work, under guidance of the great * 
Peter Griess, in the laboratory at Allsopp’s brewery. 

Contrast Brown’s training with that of the public 
schoolboy of to-day—who is not allowed to do anything 
of his own accord but constantly drilled into dull 
habits of conformity and helpless thoughtlessness: 
moreover, there are no waste places in the Flat-land 
of to-day. Where then is the “ Dear Old Thing ” to 
find followers m our times ? Even country schoolboys 
are forced to play games and be examined by literary 
Dryasdusts, instead of willingly wooing and examining 
her. Little wonder that we complain that we no 
longer have leaders. The made-blind will never lead. 

Horace Brown left school at the end of 1864, in the 
Sixth. In April 1865 he passed from Burton-on-Trent 
to the Royal College of Chemistry, Oxford St., London, 
to become a student first under Hofmann, then under 
Frankland. He left at the close of the year, however, 
to enter the brewery of Worthington and Co. at Burton, 
as an apprentice, the youngest of three assistant 
brewers. He was to receive 50/. the first year and only 
90/. in the fifth. The young chemist to-day grumbles 
at 250/.-300/. There was no brewing chemistry in 
those days, even a prejudice against it; the brewer, in 
fact, was an empiric. Brown could only work in his 
scanty leisure hours, sub rosa ) privattm, in a garden 
laboratory, which his stepfather had built for him, in 
1866. He here began some research work, at Griess’s 
suggestion. It took him nearly two years to persuade 
the authorities to purchase a balance and apparatus 
with which he might determine the original gravities 
of beers but this was installed m the office. Then 
came an opportunity which he at once took. In those 
days, liquor (water) was the dominant spirit in beer 
—everything that happened—every bad thing—was 
set down to water. So when Frankland and I, early 
in 1868, made known our method of determining 
organic matter in water, he readily obtained leave to 
spend the slack summer period in London, in Frank- 
land’s private laboratory. Having learnt to use the 
special appliances our method involved; among others, 
tne Sprengel pump—which we were the first, after 
Graham, to adapt to practical purposes—and its tricks, 
he returned to the brewery and was allowed to fit up a 
laboratory. What that laboratory has been worth 
indirectly to the industry, it would be difficult to say— 
certainly a good round number of millions. 

Brown forthwith made a survey of the Burton water 
supply, including the river. He thus became an authority 
on the subject and was instrumental in securing the 
abolition of the parish pumps, veritable cesspools— 
although only of age. As the ills that beer was heir to 
could npt be traced to the water, he now devoted himself 
to the microscopic study of yeasts and soon became 
aware of their “mixed” character. At this period* 




308 


NA TURE 


[February 28, 1925 


though not until 1870, Pasteur’s great work, perhaps 
his greatest, “ £tudes sur le vm ” (1866), came into his 
possession and the already loosened scales soon fell 
from his eyes. It became clear that the souring of 
stock ales was comparable with the souring of wines. 
When Pasteur's “ Etudes sur la bi£re ” was published 
in 1876, he had little to learn from its microscopy. 
Meanwhile, he had perfected a method of “ forcing ” 
beers. This involved the use of a rectangular copper 
box or tray containing water, kept at a regulated 
temperature, considerably above the average atmo¬ 
spheric (8o°-85°F.). Samples of the beers, m small 
closed flasks, provided with a side tube dipping into a 
mercury seal, were kept on the tray during several days ; 
the deposit was then examined with the microscope 
and the extent determined to which pirate organisms 
had developed It was then easy to forecast the 
behaviour of the beers in store and so determine the 
order in which they should be put on the market. 
The monetary value of the method to the industry 
was very great 

Largely owing to Horace Brown's work and influence, 
brewers quickly learnt to appreciate the value of 
Pasteur’s teachings and soon began to put their houses 
in order. The progress of bacteriology in Great 
Britain, especially its application to water supply, 
was also hastened. Horac e Brown, in fact, played the 
same part m brewing, in leading brewers to clean up 
their plant and adopt aseptic methods, that Lister 
played in surgery—he was even in advance of Lister 
in appreciation of Pasteur, though a much younger man. 
He became manager of the whole of the manufacturing 
department of Worthington’s in 1873, at the age 
twenty-five, and occupied this responsible post until 
1889, when he became one of two managing directors 
on the incorporation of the firm as a limited liability 
company. He resigned in 1893 and left Burton for 
London, after which time his work was done privately. 

What more Horace Brown accomplished before and 
after he left the brewery cannot usefully be told here. 
Suffice it to say that he was recipient in succession of 
the Chemical Society's Longstaff Medal, of a Royal 
Medal and eventually of the Copley Medal of the Royal 
Society—only given in recognition of outstanding service 
to science. IIis work is noteworthy on account of its 
thoroughness, the elegance of his methods and the philo¬ 
sophical manner in which he discussed the fundamental 
problems which engaged his attention. He was one of 
the few chemists who have done pioneering work of real 
importance in the biological field, notably in botany. 

In the interval since Brown and I became friends, 
science is certainly risen: its power is certainly 
proven Still, it is m some measure fallen—the public 
effect is not that anticipated by Huxley, Tyndall and 
others The clerics openly scoff at our failure and do 
not sense our one supreme object—the discovery of 
truth, how infinitely superior belief through such dis¬ 
covery must he to all belief through mere faith, how 
perfect a religion must eventually be framed through it. 

The lesson of Horace Brown's education and life is 
to be pondered by those who realise how complete a 
failure is the teaching of “ science ” in our schools and 
even m our universities, as a means of inculcating in the 
community an appreciation of its method and majesty 
and its usefulness Henry E Armstrong. 
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Dr, E. Klein, F-R.S 

With the death of Dr. E. Klein at Hove on 
February 9, one passed away who had played an 
important part in English medical science for more 
than half a century. It is not an easy thing to give a 
complete account of him or to estimate accurately the 
value of his work He had been with us so long that 
but few of his early contemporaries survive, while the 
younger workers from whose lives the War subtracted 
years knew him merely as a name, and had probably 
never seen him. Indeed, he was a somewhat elusive 
personality to all of us, as he kept a good deal to him¬ 
self. The present wnter knew him as a fellow-worker 
in the same branch of study, and had also dealings with 
him of a scientific kind Much of what has been 
written of him since his death will be found to be in¬ 
complete and inacc urate Our claims to write of him 
rest on information derned from two iricnds who knew 
him intimately half a century ago, on a personal 
acquaintance with him for half this time, and on an 
intimate study of almost all his works, a study with 
which we have refiesbed our mernorj since his death, 

Emanuel Klein (the name Edward was assumed only 
after his arrival in England) was born in 1844 at Osijek 
(Essek), the chief town of Slavonia, situated near the 
junction of the Drave and Danube. His father was 
a tanner of Russian leather Nothing is known of his 
early years, but he related hirnself that he was in 
London when about eighteen—possibly in the rapacity 
of a tutor His medical education was m Vienna, and 
after graduation he carried out original investigations, 
chiefly cmbryological, in the laboratory of Salomon 
Strieker (1834-98), at that time professor of general 
and experimental pathology in the University. In 
1871-73 Strieker was publishing his great “ Handbuch 
der Lehre von den Gewcben dcs Menschen und der 
Tiere,” and for this work Klein wrote the articles on 
the thymus gland, the external generative organs, the 
serous membranes, and, in collaboration with Verson, 
the article on the histology of the intestmal canal, and, 
with Strieker and Stieda, on the conjunctiva and 
sclerotic. Klein's original work was, however, mainly 1 
emhryological in connexion with the development of 
the vascular system of the chick. Strieker’s Hand¬ 
buch was translated into English by Henry Power for 
the New Sydenham Society, and Klein came into 
contact with several English workers. » 

When the Brown Institution was started in 1871-2 
by the purchase of two houses in Wandsworth Road, 
Burdon-Sanderson applied to Strieker for a suitable 
resident assistant director, and Klein being recom¬ 
mended, he came to England and lived in one of the 
houses (now turned into shops). He was well received, 
and proved a persona grata from the start. In those 
days a number of the more ardent young consultants, 
such as J F. Payne, Cavafy, and Pyc-Smith, used to 
forgather at his house to discuss science, and incident* 
ally to play whist. Klein had also some private pupils, 
among whom were Francis Darwjn, Frederick Treves' 
Jeremiah MacCarthy, and James Adams. In 1873 he 
was appointed to give a course of lectures on histology 
in Morrant Baker’s physiological course at St 
Bartholomew s Hospital, and thus began his long* 
association with this ancient and noble institution, first * 
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as teacher of histology and later of advanced bacterio¬ 
logy. Here also was done most of his work for the 
Medical Department of the Local Government Board 
after he left the Brown Institution. 

Almost all Klem’s early work was on histology, a 
branch in which he was and is an acknowledged 
authority. In 1873 he wrote the section on histology 
for the “ Handbook for the Physiological Laboratory," 
edited by Burdon-Sanderson, Foster, Brunton, and 
Klein. In the same year he published an authoritative 
work, in two parts, entitled "Anatomy of the Lymphatic ■ 
System." These volumes were profusely illustrated 
with beautiful drawings by Klein from his own pre¬ 
parations, and he exploited with great success the 
method of silver impregnation which was introduced 
into histological technique by von Recklinghausen 
(i860). In 1875 Klein was elected a fellow of the Royal 
Society His reputation as a histologist was greatly 
increased by the publication, m conjunction with the 
orthopaedic surgeon Eldred Noble Smith (1847-1906), of 
the classical " Atlas of Histology " (1880). The forty- 
eight magnificent plates in this work were drawn by 
Noble Smith from Klein’s preparations, and some of 
the illustrations have been copied into almost every 
English book on anatomy and physiology down to 
the present time. Klein also published a standard 
“ Elements of Histology," which ran through many 
editions and w r as translated into several foreign 
languages. 

We have dealt in some detail on Klein’s activi¬ 
ties in histology because we feel convinced that, 
although this occupied chiefly his earlier years, it is 
the work by which he will be best and longest re¬ 
membered. He was brought to England not as a 
normal histologist, but to engage in the histological 
problems connected with disease, and he drifted into 
experimental pathology and bacteriology, as we think, 
malgri lui . He lived and worked untiringly throughout 
the whole of the classical period of bacteriological 
science from 1876 to 1900, and it is greatly to be regretted 
that his name cannot be placed alongside those of 
Pasteur, Lister, Koch, LoefBer, Roux, Pfeiffer, 
Weichselbaum, Kitasato, Behring, and Ehrlich, as the 
discoverer of any really important setiological agent of 
disease. Indeed, it may sound like a paradox, but on 
more than one occasion he failed at first to confirm 
work which has become part of established bacterio¬ 
logical knowledge. This is difficult to understand, for, 
at any rate in his later years, he was a splendid 
technician, and frequently exhibited beautiful cultures 
of bacteria. We are inclined to think that his failure 
to make any bacteriological discovery of the first rank 
was due to the fact that he arrived on the field just a 
few yean too soon. When he began the investigation 
of disease the methods in vogue were microscopic only. 
Cultivation was practically unknown or carried out by 
methods now admitted to be insufficient. Bacteriology 
realty emerged through the genius of Koch, and at a 
time when Klein was labouring with the old methods. 
Had he been in a position to become associated with 
a master of technique like Koch, he must with all his 
skill have succeeded in grasping at least one of the 
golden prases which were falling into the hands of the 
worker j in Germany and France- 

There is a good deal of evidence in Klein’s writings 

; NO. 2887. VOL. I IS] 


that his control experiments were too scanty or in¬ 
complete, and this led him to hasty conclusions on 
more than one occasion. Although it is to be regretted 
that Klein had not the luck to make a really important 
discovery in bacteriology, he exercised a profound and 
beneficial influence in England on the applications of 
the science to public health problems, and may be said 
to have controlled this branch for nearly half a centuiy 
in a manner which was greatly to his credit. In personal 
intercourse with the younger workers he was always 
most helpful and generous, and placed his great * 
experience at their service. All the memories of him 
in the country of his adoption will remain favourable. 
He was a tall, handsome man who spoke broken 
English to the end. Of affable manners, he was often 
polemical, but took defeat m a thoroughly sportsman¬ 
like fashion. Throughout life he showed the character¬ 
istics of his race m a passion for music and chess. 

W. B 


Hugo Von Seeuger, who died on December 2, was 
born at BieliU-Biala, Austria, on September 23, 1849. 
After studying at the universities of Heidelberg and 
Leipzig, he was appointed observer at Bonn Observatory 
in 1873 and remained there for four years, taking part in 
the observations of the zone 4o°-5o° for the Astronom- 
ische Gesellschaft Catalogue, and being a member of 
the expedition to observe the 1874 transit of Venus. 
After a short period at Gotha he went to Munich ui 
1882 as Director of the Observatory and professor of - 
astronomy He remained there for the rest of his life,, 
and became famous as a teacher, Schwarzschild having 
been one of his pupils. He also made several theoretical 
researches both on stellar problems and those relating 
to the solar system, lie was a pioneer in the application 
of statistical methods to the study of star density, and 
the size and shape of the stellar system , his estimate 
of the absorption of light in spare was o 3 mag. in 12,000 
light years. He was interested m the excess of the 
motion of Mercury’s perihelion over its theoretical 
value lie examined whether any distribution of the 
matter forming the zodiacal light could explain this, 
without introducing other anomalies m the motion of 
the nearer planets. Another study related to the bright¬ 
ness of Saturn’s ring. Basing his work on Maxwell’s 
deduction that the ring was composed of small particles, 
he obtained expressions for its change in brightness at 
different distances from opposition, which were verified 
by Muller’s photometric observations. 


We regret to announce the following deaths. 

The Right Hon. Sir Thomas Clifford Allbutt, KCB, 
F.R S, r Regius professor of physic 111 the University of 
Cambridge since 1892, on February 22, aged eighty- 
eight. 

Mr. T H. W Idns, president in 1903 and 1904 of 
the British Pharmaceutical Conference, on February 
10, aged eighty-two. 

Sir T,. Edward Thorpe, F.R S , emeritus professor of 
chemistry m the Imperial College of Science and 
Technology, South Kensington, and president in 
1921 of the British Association, on February 23, aged 
seventy-nine. 
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Current Topics and Events. 


The President and Council of the Royal Society 
decided at a meeting on February 19 to recommend 
for election into the Society the following fifteen 
candidates Dr. W R G. Atkins, Prof C. A Lovatt 
Evans, Mr R H. Fowler, Dr F. A Freeth, Dr Walcot 
Gibson, Dr Harold Jeffreys, Prof. F Wood Jones, Prof 
J. Kenner, Prof. E Mellanby, Mr J A Murray, Prof. 
J Proudman, Mr R V. Southwell, Dr L. J. Spencer, 
Dr R. J. Tillyard, Prof. R Whiddington. 

There has been so much adverse criticism of the 
Wireless Telegraphy and Signalling Bill recently 
introduced by the Postmaster-General that we are 
beginning to wonder whether after all something 
cannot be said in favour of it. Every one must admit 
that some control of " ethenc ** waves is absolutely 
necessary, even if the terms in which the Postmaster- 
General asks for authority are open to question. 
Scientific men, although they know perfectly well 
what the framers of the Bill mean by " ethenc waves/* 
have taken a Puckish pleasure in destructive criticism 
of the nomenclature. When asked to give a scientific 
definition they have to confess their inability A 
proposal has recently been made for a large and power¬ 
ful radio station which will control the time-keeping 
of clocks Railway engineers want to use radio 
signalling to control their trains It is obvious that if 
some one were not put in authority, the ether—if there 
is an ether—would soon be in a chaotic condition. 
If anything affects telegraphy or telephony, the 
Postmaster-General has been given in the past, and 
still possesses, the most absolute powers to prevent 
this interference taking place. During the War, the 
public welcomed the autocratic powers given to the 
Post Office If there were another war these powers 
would be at once resuscitated for the public benefit 
The Bill has been in preparation for two or three 
years, and most of those affected by it have been 
consulted If suitable amendments be introduced 
so that the regulations do not affect amateur research 
injuriously, and section 7, which perhaps goes too far 
m putting the methods of radio power transmission 
under the control of the Post Office be suitably 
amended, we see little to criticise in the Bill. Regula¬ 
tions are always grievous at the start, but they may 
nevertheless be for the public good. 

It is of interest, just now, to recall the connexion 
of the Royal Society with various experiments made 
m 1664 from the steeple of old St. Paul's, under the 
guidance of Robert Hooke. Oldenburg, the Society’s 
secretary, writing to Boyle, on August 25, 1664, 
reports that having found the top of Paul's steeple 
a convenient place for experiments, order was given 
at the previous day’s meeting of the Royal Society 
(held at Gresham College) to try there the descent 
of falling bodies, the Torricellian experiment, and 
the vibrations of a pendulum suspended so as to 
reach to the floor of the church, a perpendicular 
height of about 200 ft. Hooke began at once to make 
trials, enlisting, as helpers, " some oilier company/' 
which, we gather, included Lord Brouncker, Dr, 
Wilkins, Sir Robert Moray and Dr. Goddard Hooke 
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comments on sundry difficulties in a letter to Boyle, 
dated Sept, 8, 1664. He says: fi the steeple being 
without any kind of lofts, but having here and there 
some rotten pieces of timber lying across it, I caused 
a rope to be stretched quite cross the top, and 
fastened ; in the midst of which I fixed a pulley, 
through which I let down the string and weight to the 
bottom, for only m the very middle of the steeple 
was there a broad clear passage from top to bottom/' 
The vicissitudes of issue of the “ Philosophical 
Transactions " have curious connexion, too, with 
old St. Paul’s and the Great Fire of London in 1666. 
The Royal Society's printers (Mr Martyn and Mr. 
Allestry) and the booksellers m St Paul’s Churchyard 
lost their stock of books m the conflagration, after 
carrying them from their own houses into St, Faith's 
Church, under St Paul's Among the losses were alt 
the copies then printed and unsold of the “ Philosophi¬ 
cal Transactions.” It is small wonder that early 
copies of this scientific journal are rare 

We have recently had occasion to consider m these 
columns the recommendations of the Departmental 
Committee on the Use of Preservatives and Colouring 
Matters m Food. The Minister of Health has now 
published draft regulations based on these recom¬ 
mendations, and in framing them he has apparently 
adhered closely to the latter. The preservatives 
formaldehyde and boric and salicylic acids are 
completely prohibited : benzoic acid and sulphur 
dioxide are allowed m certain cases only and in stnctly 
limited amounts The following may contain sulphur 
dioxide : sausages, jam, fruits, beer, cider, wine and 
cordials and fruit juices : benzoic acid is only per¬ 
mitted in coffee extract, fruit juices and cordials and 
sweetened mineral waters, including brewed ginger 
beer; but no article is permitted to contain both 
sulphur dioxide and benzoic acid. As regards colour¬ 
ing matters, all colours which are compounds of the 
following metals are prohibited : antimony, arsenic, 
cadmium, chromium, copper, lead, mercury, zinc. In 
addition, gamboge and half-a-dozen coal-tar dyes, 
including picnc acid, are also forbidden. Further to 
protect the consumer, it is laid down that sausages, 
jam, and coffee extract must be labelled if they contain 
preservative, whilst articles sold as preservatives 
must be labelled with the percentage of sulphur 
dioxide or benzoic acid present. The regulations 
will apply to imported as well as to home products. 
Full powers are taken to carry out inspections and 
take samples. The regulations, when put in force— 
no date is as yet mentioned—should do much to 
improve the quality of Great Britain's foodstuffs. 

The American Association for the Advancement 
of Science has about 13,000 members, and in his 
address as retiring president (Science t January 2 ) r 
Dr. Charles D. Walcott considers how this great body 
can render science of service to mankind. It should, 
he says, " act as a liaison agency between professional 
science and the public, as well as between the various 
sciences." Whether it be in the traffic and social 
problems of modem life, or in the conservation o£ 
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natural resources, the great need is the education of 
all citizens in the scientific method of approach. 
“’All scientific men and women may do their bit— 
first, by training themselves to observe accurately, 
•to think straight, and then to record clearly and 
honestly, and to draw warranted conclusions based 
on the facts presented .... Becond, by reviewing 
the mass of technical information with which they 
are familiar and telling the story they have learned 
in simple, clear language, free from obscure, com¬ 
plicated, technical and verbose wording ’’ They 
should engage in co-operative public work, applying 
the scientific spirit in all branches of social endeavour, 
and notably in all agencies concerned with the educa¬ 
tion of the people from the university to the cinema. 
Could not, I>r. Walcott concludes, the Association 
organise a committee to deal with the popularising 
of scientific knowledge, bringing its lessons and its 
principles home to all—and particularly to children, 
to women, and to business men ? This is admirable 
counsel, and just as apphcable to those on the eastern 
side of the Atlantic as to Dr Walcott's fellow-citizens. 

At the sale of the Crisp Collection of antique 
microscopes on February 17, high prices were realised 
forborne of the instruments. The silver " universal " 
by G. Adams was obtained by Mr. Webster for 360/. 
This instrument, on account of its highly ornamental 
construction, its scientific interest, and the fact that 
it is made throughout of silver, was easily the most 
valuable item from the auction point of view. The 
original modification of the Hooke microscope, dating 
from about the year 1675, realised 160 1 , The name of 
the maker of this very fine early example of English 
opticians' work is unknown An original compound 
microscope made by Guiseppe Campani, the great 
Italian optical instrument maker, was obtained by the 
Science Museum, South Kensington, for 45/. Other 
instruments of historical and scientific value secured 
to r this museum included the improved “ universal ” 
microscope by G. Adams, the Cuno form of hand 
microscope made^ by Depovilly of Pans, and a 
modified form of John Marshall's microscope. For 
the new Museum at Oxford, several instruments 
were obtained, including a replica of Hooke's original 
compound microscope, as figured and described in 
his " Micrographia," 1665. This item realised 20/. 
Mr, T. H. Court, whose valuable collection in the 
Science Museum is well known, secured a large 
number of the instruments. Of these, the elaborately 
decorated microscope made for Pope Benedict XIV. 

the very fine microscope made in 1752 by D. 
Joannes de Guevave (33/.), and an early Italian 
microscope inscribed “ Elaboratum a Blasis Burhni 
Venetiss Optico ” (3*/,), ma 7 be .mentioned. Three 
fine examples of the Marshall microscope, made 
in the early part of the eighteenth century, were sold 
at prices ranging from 13^ to 2 hL 

PiUrt\ T. H!. Pear, in a discourse at the Koyal 
Institution on Friday, February 20, on " Acquiring 
Muscular Skill/ 1 stated that his purpose was, first, 
to examWkn urgent practical aspect of the problem; 
the dejtfraWHty of describing and recording skill in a 
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universally acceptable language and notation. The 
photographic, stereoscopic, cinematographic, and ultra¬ 
rapid cinematographic study of the ideal postures and 
movements desirable m certain skills, and the result 
of describing and discussing such records m words, ^ 
have occasionally led to a degree of " intcllectualisa^' 
tion " which is not generally recognised. The aa#i- * 
dental fact that some skills have been more fortunate 
m their exponents partly, but only partly, accounts 
for this. By the aid of these various devices and of 
certain utilisations of " picture-diagrams " and films * 
it is possible not only to record actual performances, 
but also to criticise them analytically. The study of 
modem figure-skating in the international style is a 
good illustration of this point. Suitably prepared 
diagrams should help the learner, before he attempts to 
execute a complicated series of movements, to grasp 
them visually, both in parts and as a whole This 
method of transmitting skill is probably in its infancy. 
Its progress in the hands of suitable instructors should 
be rapid. Whether such visual means of approach to 
the mind are specially suitable only to the person who 
" thinks in pictures " is an important and unsettled 
problem By these means it should be possible to 
compose new skilled movements and new combina¬ 
tions of them Before the days of musical notation 
and of writing, musical composers and poets had to be 
performers. Nowadays they may inspire other more 
gifted executants. This may be possible for skilled 
movements when a combination of workers, players, 
anatomists, physiologists and psychologists produce a 
grammar, a syntax* a harmony and a recorded poetry 
of movement 

* In his presidential address to the Optical Society on 
Thursday, February 12, Prof. Archibald Barr referred 
to the. optical instrument maker as the tool-maker for 
all branches of scientific investigation including his 
own. He stated that scientific investigators depend 
to a great extent on the knowledge and skill of the 
optician for the provision of their tools. Every 
improvement made in the optician's products enables 
the user of these tools to go farther and deeper in his 
researches. It is the duty of the optician to keep 
himself familiar with the latest advances in science, 
so as to be ready to forestall the needs of the investi¬ 
gator, or to be able fully to understand the require¬ 
ments that arise, and to bring to bear on the production 
of the new tools an intimate knowledge of the means 
by which, and the extent to wluch, the requirements 
celn be fulfilled in a practicable device. Opticians are 
primarily concerned with less than one octave out of 
the sixty or more of known radiation, though for 
some purposes they have to take account of one or 
two octaves on each side of that of visibility, into the 
infra-red and the ultra-violet. Narrow as it may be 
on the scale of radiology, the one octave of the visible 
spectrum has and always will have a very special 
significance in the scheme of things as they are, and 
that octave includes a wide range of problems of all 
degrees of complexity. Within the limits of optics 
properly so called, there is still scope for development 
to which no limits can be set. 
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Prof. Willy Wien, of Wurzburg, has been elected 
an honorary fellow of the Physical Society of London. 

Mr. E. Hilton Young, M.P, has been appointed 
chairman of the Departmental Committee on the 
University of London, in succession to Lord Ernie, 
who has resigned. 

Dk Louis A. Bauer, director of the department of 
terrestrial magnetism of the Carnegie Institution of 
Washington, has been elected a corresponding member 
of the Russian Academy of Sciences. 

We learn from Science that Mr John F. Stevens, 
of New York City, has been awarded the John Fritz 
Gold Medal of the Engineering Foundation, New 
York, " for great achievements as a civil engineer, 
particularly in planning and organising for the 
construction of the Panama Canal, as a builder of 
railroads and as administrator of the Chinese Eastern 
Railway.' 1 

A temporary assistant and a temporary junior 
assistant are required in the metallurgical research 
department of the Royal Arsenal, Woolwich Candi¬ 
dates should be graduates with university training in 
metallurgy Applications for the posts should be sent, 
with copies of not more than three testimonials, to 
the Chief Superintendent, Research Department, 
Royal Arsenal, Woolwich, S E 18 

A technical assistant is required at the Royal 
Aircraft Establishment, South Famborough, Hants, 
Jor experimental and development work in connexion 
with aerial beacons and aerodrome illumination gener¬ 
ally. Candidates should possess an honours degree in 
electrical engineering, design experience in the applica¬ 
tion of optical and illuminating engineering, and, if 
possible, experience m lighthouse work Applications, 
marked A 47, should be sent to the superintendent 
of the establishment 

Applicaiions are invited for the position of 
organising secretary to the standing committee 
on special libraries and bureaux of information His 
duties will consist of attending meetings of the 
standing committee and its executive, the compilation 
of a directory of special libraries and intelligence 
bureaux in the United Kingdom, and preparation 
for the second conference to be held in September 
"xy 25. Applications giving full particulars, and 
endorsed “ Special Libraries,'' should be sent to 
reach Mr J, G Pearce, Central House, 75 New Street, 
Birmingham, not later than March 10. 

Th> annual general meeting of the Institute of 
Metals will be held at the Institution of Mechanical 
Engineers, Storey's Gate, Westminster, S.W.i, on 
Wednesday and Thursday, March 11 and 12, com¬ 
mencing each day at 10 am Twelve communica¬ 
tions are due for presentation at the meeting. The 
annual dinner will be held at the Trocadero Restaurant 
on Wednesday, March 11, at 7 p.m. Amongst those 
who have accepted the Council's invitation to be 
present at the dinner are the Right Hon. Neville 
Chamberlain (Minister of Health), the Right Hon. 
the Lord Moms (vice-chairman, Imperial Mineral 
Resources Bureau), and the presidents of many 
kindred societies. 
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Dr. H. C. Williamson has been appointed to investi¬ 
gate the salmon of British Columbia at Prince Rupert 
Dr. Williamson was a distinguished student and 
graduate of St. Andrews as well as holder of a research 
studentship of the Exhibition of 1851. Trained in 
fisheries work at St. Andrews, then for nearly two years- 
at Naples, and afterwards in Germany, he entered oil 
the scientific work of the Fishery Board for Scotland 
equipped as few have been with special knowledge and 
expen once. For twenty-eight years he has carried on 
a continuous senes of researches, illustrated by his own 
skilful pencil, on food-fishes, edible and other crus¬ 
taceans, and has made careful experiments on the 
eggs of salmon and herring in connexion with their 
transmission to the antipodes, besides other fisheries' 
subjects, and has at present a work on fishes in the 
press. The loss of a highly trained scientific in¬ 
vestigator in Scottish fisheries, following so soon after 
the retirement of his able senior Dr Fulton, is un¬ 
fortunate for the Department, yet Canada will be the 
gainer Dr Williamson's publications m the Reports 
of the Fishery Board extend from 1893 to the present 
year 

The council of the Institute of Chemistry announces 
that the Meldola Medal for 1924, awarded for meritori¬ 
ous work in chemistry during the year, has been 
awarded to Dr. Leslie J Hams, of the School of 
Biochemistry and Emmanuel College, Cambridge. 
Dr. Harris's investigations have been concerned 
largely with the theoretical basis of acid-base titrations 
and m special relation to amphoteric electrolytes/ 
His results have been published mainly m a senes of 
papers appearing in the Proceedings of the Royal 
Society, B, dunng the past few years He has shown 
that the protein constituents, amino-acids, may be 
estimated from a consideration of their individual 
acid and basic constants, by titrating within definite 
Pit limits The same principle has been utilised also 
by Dr Harris for estimating proteins and other 
ampholytes Recently he has shown that such 
methods are of general application m chemistry, and 
serve to estimate substances containing the feeblest 
basic or acidic groups, it having previously been 
supposed that acids or bases of less than a certain 
strength were incapable of estimation by acidimetry. 
Incidentally he has disproved for many cases the 
theory of acid-base binding at peptide linkages, and 
he has brought forward fresh data upon the ionic 
nature of the protein molecule. Denaturation of 
proteins he has shown to involve a chemical change 
which occurs at a hitherto undesenbed sulphur 
grouping in the protein molecule. Dr. Harris has 
also earned out investigations upon milk and infant 
nutrition. 

In the notice of the second edition of 0 An Intro¬ 
duction to the Study of Cytology," by the late Dr, 
L. Doncaster (Nature, February 14, p, 224), the 
reviewer regretted that the scope of the book was not 
enlarged. We understand from Mr. J, Gray that the 
omissions mentioned are entirely due to the fact that 
their inclusion would have involved a considerable 
increase in the cost of the book. It seemed desirable 
to keep the book within the means of the average 
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student, and 1 this would not have been possible in a 
new edition including even a brief account of recent 
knowledge of $ell inclusions and somatic cells. The 
new edition has recently been translated into Italian 
by Prof. L, Cognetti de Martiis, of the University of 
Turin, and can be purchased for seven shillings * 

As a result of the amalgamation of the Ipswich 
Scientific Society and the Ipswich and District Field 
Club, there has been formed, under the presidency 
of Mr. J. Reid Moir, the Ipswich and District Natural 
History Society The honorary secretary is Mr 
F. W Brinkley, 31 Oxford Road, Ipswich Fort- 
nightly meetings are held, taking the form of lectures 
in winter and spring and excursions in the summer, 
and various sections, each under the guidance of a 
14 leader," deal with different aspects of the Society's 
activities. The Society claims a membership of 
about 250, and it is hoped to issue shortly the first 
volume of Proceedings. According to the programme 
for the 1925 session, Sir Charles Shemngton, president 
of the Royal Society, who is himself associated with 
Ipswich, has consented to become patron of the 
Society, and there is little doubt that the sympathy 
and encouragement expressed by his interest in the 
Society will do much to promote appreciation of the 
value of science in the neighbourhood 

In addition to the Monthly Bulletin of the 
Hawaiian Volcano Observatory, a weekly Volcano 
Letter is now issued Each letter contains the 
Kilauea report for the previous week on the vol¬ 
canic phenomena and on the earthquakes recorded at 
the Observatory, in addition to miscellaneous news 
On its reorganisation a short time ago, the Volcano 
Research Association was placed under the U S 
Weather Bureau. It has now (since last July) been 
transferred to the U S Geological Survey. Since 
1920, it has established earthquake stations at Kone, 
Hilea, and Hilo, all in Hawaii, in addition to the 
central observatory at Kilauea, it has conducted 
boring experiments at Kilauea, equipped a chemical 
laboratory at the Observatory, and maintained a 
research fellowship at the station for one year. It 
is now engaged in preparing for publication the 
scientific results of its fifteen years* work on the 
volcano. 

We have received No. 2 of Brighter Biochemistry , 
the illustrated journal of the Biochemical Laboratory, 
Cambridge. As its title implies, it is a product in % 
lighter vein than is usual in biochemical journals : it 
contains short articles in prose and, rhyme, con¬ 
tributed by various members of the staff of the 
Laboratory, whose identity is revealed by the initials 
at the foot of each contribution. As might be 
expected, a local colour is reflected from most of the 
articles, and some of the allusions will probably only 
be fully appreciated by those who have an intimate 
acquaintance with the members of this school and 
their works. Perhaps the most amusing contribu¬ 
tion is a short one in verse, entitled " The Great Push : 
another version/ 1 giving a brief, though doubtless 
accurate, Recount of recent experiments conducted by 
one of the Staff of the Laboratory. A series of 
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cautionary tales for biochemists, and the story of 
John Montgomery Wardley, are other good things in 
the number, whilst, as might be expected, blood sugar 
methods and their authors—we had almost said 
perpetrators—have not escaped satire at the hanefs of 
those who have to use them 

The German Scientific and Medical Association 
(Gescllschaft deutscher Naturforscher und Aerzte) has 
been greatly encouraged by the success of the Inns¬ 
bruck meeting in September last. No general meeting 
will be held m 1925 Severe economy is still necessary. 
A meeting at DUsseldorf is planned for 1926 Dte*> 
Naturwtssenschaftcn has been made the organ of the 
Association, and monthly communications are distri¬ 
buted with this journal. The issue of November 21 was 
devoted to the proceedings of the Innsbruck meeting 
and included the lectures delivered at the joint meetings 
of the Society, together with the more important of 
those delivered to the medical and natural science 
sections. Men of science of all shades will find some¬ 
thing of interest in one or other of these lectures, for 
the range of subjects covers a wide field A thousand 
members have accepted the offer of a reduced sub¬ 
scription rate to this journal The membership sub¬ 
scription is 5 marks in Germany, 50,000 kroner in 
Austria Foreigners may send notes or cheques m 
registered envelopes to the G D N A at Chemie- 
Treuhandgesellschaft, Berlin W 10, Sigismundstr 3. 
For all other business the Secretariat is at Leipzig, 
Niirnberger Strasse 48 1 . Publications are issued 
through the Hirschwaldsche Buchhandlung, Berlin, 
N W., Untei den Linden 68. 

We have received Nos. 9-10 of vol. 1 of the Bulletin 
d’Htstologte Apphquie, edited by Prof, A Pohcard, 
of Lyons. It contains original papers on physiological 
and pathological histology, a section on methods, a 
critical review, and a bibliographic index. It is well 
printed, but the illustrations could be improved con¬ 
siderably. A somewhat original feature is a quotation 
from some author after each paper : the excerpts 
cover a variety of subjects, from the use of a theory 
(Gide) to a diet for white rats (Steenbock). The 
number contains four original papers . A. LunnSre 
and R. Noel describe the lesions produced in guinea- 
pigs by the actual method of killing, and conclude 
that simple bleeding by cutting the carotids, or 
removal of the heart and lungs after opemug the 
thorax, produce the least alteration m the tissues ; 
all asphyxia! methods cause congestion and hasmor- 
rhages. E. Grynfeltt describes the erectile tissue in 
tfie fimbriae of the Fallopian tube, by means of which 
the abdominal ostium of the latter can be brought 
close to the ovary. Mile. A. Van Herwerden gives a 
short account of a reversible gelation produced in the 
protoplasm of the living tadpole by means of weak 
acetic acid. H. E. V Voss describes the ossification 
and calcification sometimes observed m portions of 
ovary grafted into the testicle or kidney of a male 
guinea-pig, and concludes that connective tissue cells 
are responsible, typical osteoblasts not being observed. 
In the section on methods, A. Ch. Hollande discusses 
the oxidase reaction, and finds, as the result of his 
experiments, that the formation of indophenol blue 


NATURE 


[Fg&itgAfrY 28, 1925 


3*4 

in cell - granules is not diagnostic of the presence of 
an oxidase in them, since the granules take up the 
blue colour when the dye itself is presented to them. 
The actual formation of the blue colour, however, 
shows that oxidases must be present in the cells or 
their surroundings M. Bernheim reviews the functions 
of the germ centres of Flemming in the lymph-glands, 
and concludes that they play an important part in 
the defence mechanism of the body. The biblio¬ 
graphic index is under headings such as embryology, 
tissue culture, etc., sections v to ix appearing in tins 
number 

The Medical Supply Association, Ltd,, 167-185 
Gray's Inn Road, London, has recently placed on the 
market a compact X-ray outfit of unusual design 
It is described by them as the " Radiosearch " 
Complete X-ray Apparatus and is intended for 
general laboratory work Electricity at 70,000 volts 
is supplied by a small oil-immersed transformer, 
enclosed in a rectangular wooden box with ebonite 
top, which stands in front of a hard-wood panel 
about three feet high trom the upper part of 
this panel two well - separated stout porcelain in¬ 
sulators project horizontally and forwards To the 
end of one of these a practical type of milliampcre 
meter with open scale is attached, while the other 
column carries a variable resistance by which the 


heating current for the Coolidge tube may be adjusted 
while the apparatus is in action, a dial enabling the 
setting to be noted. The high tension leads from 
the secondary of the transformer are suitably con¬ 
nected to these instruments and pass on over spring 
pulleys to the X-ray tube itself. The tube is the 
self-rectifying radiator 0 Coolidge ” with current- 
carrying capacity of 10 milliamperes at 70,000 volts. 
It is held axially within a cylindrical box with only 
the electrode sleeves projecting on either side. The 
arrangement, adequately protected with lead rubber, 
is mounted upon a separate and portable table 
stand so as to enable a beam of X-rays to be pro¬ 
jected in any desired direction The outfit is well 
and strongly constructed Its simplicity and solidity 
are distinct features, and there seems little to get 
out of order with reasonable care. It should be 
noted that no means is provided for the variation 
of the potential difference at the tube terminals. 
An attachment can, however, be supplied for this 
purpose at an additional cost. It would also make 
the outfit more complete for experimental work if 
a sphere-gap with resistance were fitted so that the 
potential difference across the tube could be directly 
measured, Most physicists using the set, however, 
would probably prefer to make this measurement 
by means of an X-ray spectrograph. 


Our Astronomical Column. 


Encke’s Comet —Astr Nach No. 5545 contains 
some observations by G. A Tikhov of Pulkovo on the 
spectrum of Encke’s comet made on Oct 20, 1914 
(46 days before perihelion), and Oct 4, 1924 (27 days 
before perihelion) An objective prism was employed. 
The following are the intensities of the principal bands, 
on a scale from 1 to 10 
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TO 

8 

[ 


Intensity 
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TO 

4 

6 
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I 


Source 

Cyanogen 

Carbon 


Wave-length. 

i88 
405 

473 
510 
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The 1924 spectrum is of a type often found in 
comets That of 1914 is unusual in the feebleness of 
the carbon bands, which is perhaps due to the longer 
interval before perihelion The continuous spectrum 
is weak, especially in 1914. 


The Nature of Spectroscopic Binaries.— 
According to the theory of binary stars, there is a 
simple relation between the period and the semi- 
amphtude, A', of velocity variation This relation 
involves the masses of the stars ; but by assuming an 
average mass, and treating the stars in groups, it 
becomes possible to investigate this relation without 
introducing senous errors This has been done by 
Dr O. Struve in the Astropkysical Journal , vol. 60, 
p 167, who has found that for spectroscopic binaries 
with periods greater than 2-5 days, the relation 
between P and K agrees satisfactorily with theory 
The Cephcid variables have comparatively small 
values of K which show no relation to the periods— 
thus incidentally affording evidence in favour of 
the pulsation theory, which assumes that Cepheids 
are not true binaries In adddition, the author has 
discovered an interesting group of stars (to which he 
has applied the rather unfortunate name of " Pseudo- 
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Cepheids ") winch closely resemble the Cepheids in 
the behaviour of K< These arc all spectroscmnc 
binaries of short period (less than 2*5 days), and if 
they are to be regarded as true binaries, the peculiar 
behaviour of A would seem to imply either that the 
total masses are very much smaller than the average, 
or that the mass-ratios are very large—neither of which 
assumptions is supported by evidence from the long- 
period binaries. 

The evidence brought forward by Dr Struve thus 
seems to show that short-period spectroscopic 
binaries may be classed in two groups , some, char¬ 
acterised by large values of A, are true binaries, 
while others (the more numerous group) are probably 
not binary stars at all, and bear a close analogy to the 
Cep held variables. 

The Diameter of Venus— Astr Nach No. 5348 
contains three articles on this subject by members of 
the staff of the Berlin-Babelsberg Observatory. It 
is a matter of considerable interest, owing to Venus 
being the only known orb that closely resembles the 
earth in size, The measures are difficult, owing to 
the extreme brightness of the disc, which produces 
irradiation, the amount of which is difficult to 
determine ; it has generally been assumed that the 
amount of irradiation in arc is constant at all distances 
of the planet, but the researches here described 
(by G. Struve, J. Dick, and A. Kiihl) show that thl» 
assumption is untenable. They used the large 
Babelsberg refractor with various powers up to 1000. 
G Struve's final diameter is 17*523' at unit distance ; 
comparing this with the usually adopted value for the 
earth, 17*61', we see that the planet's diameter is 
Jess than that of the earth by some 40 miles only. 
That, however, may be modified if the visible disc of 
Venus is bounded by a cloud surface, as this is likely 
to be some miles higher than the solid ball of tte 
planet 
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Research Items. 


Ancient Rock - Sculptures in the Libyan 
Desert. — A journey of considerable geographical 
interest across the southern Libyan Desert from 
Bara to Bir Natrun in Dongola Province as described 
by Mr. D. Newbold in Sudan Notes and Records, 
vol. 7. At an early stage of the journey, the author 
witnessed the departure of the Kababish on their 
great seasonal migration, when the tribe moves some 
20,000 camels and 150,000 sheep and goats to the 
y gizzu *’ or grass country for six months Evidence 
of early occupation of the country crossed was abun¬ 
dant, including cairns, pottery, some of which was 
afterwards identified as Meroitic, a small brick 
pyramid at Abu Sofian, and a find of five glauconite 
implements of neolithic type. Rock sculptures were 
first found at Zobat el Hammad, where drawings 
roughly incised on boulders showed tailed and phallic 
men, elephants, giraffes, ostriches, oryx, cattle, and 
several other animals which could not be identified. 
At Urn Tasawin on the return journey, the cliffs, even 
in the most inaccessible positions, were found to be 
engraved with innumerable figures of cattle, giraffes, 
elephants, oryx, and other indeterminate animals 
There w*ere also a number of human figures, some 
tailed, some armed with bows, a few phallic and one 
steatopygous At Abu Sofian, two groups of pictures, 
t obviously of the same date and " school, were within 
a day's march of one another Here the drawings 
were incised on round boulders, and were very numer¬ 
ous Camels arc shown literally in hundreds of 
drawings, giraffes and o9tnches still appear, but the 
cattle dwindle in numbers, while the elephant is not 
represented and the bowmen give place to men armed 
with spears and carrying shields The absence of 
the camel at Tasawin and el Hammad suggests that 
the drawings there cannot be later than the first 
century b c They may be the work of the Southern 
Libyan Tamahu, the ruling caste in Ethiopia in the 
Meroitic period, and might be dated any time from 
300 to 750 b c or even earlier The Abu Sofian 
groups are obviously later, as shown by the presence 
of the camel, but must equally be the work of Libyan 
artists, and are probably between 1500 and 2000 
years old The archaeological evidence as a whole 
supports the theory of continued migration into the 
northern Sudan of desert peoples of the west and north¬ 
west from the earliest times, and the introduction 
thence of a Hamitic element into the riverain popula¬ 
tions, which is still strongly marked. 

Sex-transformation in Birds —Crowing hens 
have long been known, but the first case of the com¬ 
plete transformation of a hen which had laid eggs 
into a functioning male was described by Crew in 
1923, Gatenby and Brambell ( fourn . of Genetics, 
Vol! 14, No. 2) have added to the Ust of less Complete 
transformations. They describe a white Leghorn hen 
which developed the comb and wattles and part of 
the behaviour of a male. Tills was accompanied by a 
great accumulation of fat on the viscera, together 
with the presence of testicular tissue. Apparently in 
birds such transformations only take place from the 
female, which is the heterozygous sex, to the male, 
The writers discuss the relation of such cases to the 
chromosome theory of sex determination Cunning¬ 
ham ( Set . Progress, Jan, 1925) has also discussed the 
problem of the sex characters of birds in its general 
hearings on the Lamarckian theory and other ques¬ 
tions. He refers to the condition in certain breeds 
of fowls in which the cocks are henny- feathered. 
Morgan Showed that the castration of such cocks 
causes the development of the normal cock-feathering. 
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Punnett suggested that the hen-feathered condition 
of the cocks in these breeds is due to the presence of a 
non-sex-linked factor which causes the testis tokie*- 
velop a hormone suppressing cock-feathering, which 
is normally produced only by the ovary Cunningham 
proposes an explanation of this condition based on the 
assumption that non-disjunction of the sex chromo¬ 
somes has taken place, so that in a heterozygous 
Sebright Bantam hen, the sex chromosomes would be 
WZZ and not WZ The test of this hypothesis by 
examining the chromosomes would be extraordinarily 
difficult because of the large number and variable, 
form of the chromosomes in the chick Morgan con¬ 
sidered that his castration experiments removed the 
necessity for a theory of sexual selection or lamarck¬ 
ian inheritance to account for somatic sexual char¬ 
acters Cunningham points out certain objections 
to this view and emphasises, for example, that the pad 
of a frog’s foot is not merely a by-product of a hor¬ 
mone producing some other character, but is defin¬ 
itely related in position and structure to the use to 
which it is put. 

Oogenesis in a Centipede —S D King (Sci. Proc. 
Roy Dublin Soc., xvm. pp. 29 - 36, 2 plates, Nov 
1924) records observations on oogenesis in Ltiho- 
thus forfioalus Yolk-formation m the oocytes takes 
place by extrusion of particles (the fate of which has 
not yet been determined) from the central nucleolus, 
and later by fragmentation of the nucleolus, the 
particles of which, after proliferation, grow into the 
definitive yolk-spheres The Golgi bodies and the 
mitochondria do not take any direct share m yolk- 
forxnation The mitochondria are at first diffuse, but 
become concentrated in the early stages of growth, 
when they form in the oocyte several clusters, some 
of which proliferate very rapidly, giving nse to round 
bodies which are not comparable to the yolk-nuclei of 
ascidians or to the mitochondrial masses described in 
the oocytes of insects Later the mitochondria be¬ 
come evenly distributed in the cytoplasm 1 he Golgi 
apparatus behaves 111 the usual wav , in the youngest 
oocytes it is concentrated, but later spreads through 
the cytoplasm and breaks into fine granules 

Seasonal Changes in the Waier of Ponds — 
Messrs. W. R G Atkms and G T Harris (Sci Proc 
Roy. Dublin Soc , 18, pp 1-21, Nov 1924) compare 
the seasonal changes in the heleoplankton of two 
fresh-water ponds with alterations in the solutes, and 
show that in each pond there is a vernal rse in P a 
followed by a period of stagnation with lowered Pa¬ 
in one pond this condition persisted until the autumn, 
but in the other—Stacklon reservoir—it was succeeded 
by a period of high alkalinity lasting until October. 
These changes are associated "with the spring increase 
in plankton and the development of masses of floating 
algae in the reservoir. In both ponds the supply of 
phosphate is exhausted in spring and this sets a limit 
to the further .growth of algae, but phosphate in¬ 
creases again in winter, partly by regeneration and 
partly by the inflow of water rich m phosphates. It 
is highly probable that lack of phosphate, rather than 
of nitrate or of ammonium salts, limits the plankton in 
fresh water as it does in the sea. The rapid increase 
m plankton in the spring is associated with the 
increase in light rather than in temperature 

Cultivating a Plant " Virus " in Vitro —Peter 
K. Ohtsky, of the Rockefeller Institute of New York, 
has & note in Science for December 26, pp 593-4, 
which will attract the attention of plant pathologists. 
In experimental work with the mosaic disease of 
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tobacco, he has drawn about o»oi c c. of the juice 
from infected plants, by Careful technique with sterile 
pipette, etc., and inoculated this into a medium con¬ 
sisting of the fresh aqueous extract* prepared from 
carefully selected tomato plants free from mosaic. 
The medium then, in seven to ten days, showed " a 
faint, uniform, translucent, almost imperceptible 
ha*e/' No microscopic technique revealed definite 
formed elements in the medium, but as the result of 
dilution by subcultural methods, the conclusion is 
reached that at dilutions far beyond that at which the 
original o*oi c c of virus containing *ap would still be 
active, successful inoculation of the disease could be 
achieved These results are particularly interesting 
as being obtained with the virus of tobacco mosaic, 
upon winch Allard carried out tus well-known experi¬ 
ments showing the filterable nature of the virus, and 
its highly resistant nature to heat and ordinary 
precipitants, etc The more detailed account of these 
experiments that is promised will be awaited with 
interest. 

Silver Leaf on Rhododendrons —Mr. A D. 
Cotton has a record m the Gardeners * Chronicle of 
February 14 of the appearance of silver leaf upon 
rhododendrons m cultivation in Great Britain. The 
characteristic silvering of the foliage is missing, but 
after removal of the dead and dying branches, 
fructifications of Stereum purpureum developed upon 
the stumps The disease seems to spread very 
slowly m the wood of the rhododendron, but there 
seems little doubt that in some of the cases observed 
by Mr Cotton the organism w r as acting as a parasite 
and responsible for the dying back of the branches. 
Now that attention has thus been directed to the 
attack, doubtless other growers of rhododendrons will 
pay special attention to signs of dying back of 
branches in rhododendrons. 

Variation in Blue-green Alg.e —In a paper on 
variation and species in Cyanophyceae, Mr. W B. 
Crow (Journ Genetics, vol 14, No 3) describes 
observations and cultures of these organisms and 
draws a number of interesting conclusions. The 
cell structure in this group of unicellular and fila¬ 
mentous algde is very simple, there being no true 
nucleus or karyokinetic division, and sexuality is also 
absent Mr. Crow correlates the continuous variation 
with these features The systematic differences are 
shown to be similar to those variations produced by 
changes of environment in cultures The characters 
of the group are regarded as belonging entirely to 
the kind called by Gates orgamsmaJ, the absence of 
karyogenetic or Mendelian characters being correlated 
with the absence of nuclei and sexuality. Various 
parallelisms in variation with Isokont® and other 
groups of algas and fungi are also pointed out, and 
the general constancy of the forms when grown 
artificially is emphasised. Such studies are valuable 
for comparison with the genetics of higher organisms. 

The Origin of the Cycads —English botanists, 
remembering the caution with whifch that veteran 
palrcobotamst Dr. D H Scott now speaks, will read 
with some scepticism the confident pronouncement 
with which the address of Prof. C. j Chamberlain, 
chairman of Section G of the American Association 
for the Advancement of Science, commences ( Science , 
January 23). Prof. Chamberlain is quoted as saying 
that ** the widest gap in the evolution of plants used 
to be the one between the ferns and seed plants ; but 
the researches of the past thirty years have bridged 
the gap so completely that the two groups are now 
separated only by the artificial definitions of the 
taxonomist/' None is better qualified, however, 
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than Prof. Chamberlain to discuss the salient features 
of structure and distribution in the Cycadales; and 
with reference to the deficiency of our knowledge of 
their fossil history, there will be general agreement 
that at the present day a study of distribution of a 
group in geological times may often be a study of the 
distribution of the enthusiastic and trained p&iaeo- 
botanist. In exemplifying this thesis Prof, Chamber- 
lain pays a well-deserved tribute to the productive 
labours of the American paheobotamst Prof. Wieland. 

Survey Work in Northern Canada —The Topo¬ 
graphical Survey of Canada is pushing its work 
farther north every summer and has parties at work 
in the barren lands and the northern islands of the 
Arctic Archipelago. Some notes m the Journal of the 
Dominioir Land Surveyors Association by Mr. G. H. 
Blanchet give a preliminary account of the drastic 
changes m the map that accurate survey is making 
in regions relatively so accessible as the Great Slave 
Lake and the upper part of the basin of the Copper- 
mine River and Backs River The position and 
extent of Lakes Clmton-Colden, Aylmer, Mackay and 
de Gras up to the present have figured on maps 
chiefly from hearsay reports. Last summer Dominion 
surveyors found them very much out of position and 
corresponding but little with previous notions. The 
party found the outlet of the upper Coppermine River 
from Lac de Gras, but was unable in the short season 
to go down the valley Another paper in the same 
publication notes the beginning of surveys in and 
around the new station of the Canadian Mounted 
Police m Ellesmere Land, Devon Island, and Ponds 
Inlet. 

The Problem of Atmospheric Electricity.— 
The issue of the Physikalische Zcitschnft for January it 
is a Jubilee number of 92 pages. It contains an 
account of the life and work of Georg Hirzel, by w^jpa 
the Zeitschnft was planned and founded in 1899, with 
Profs Riecke and Simon of Gottingen as editors. 
The issue also contains an account by Dr. R. Seeliger 
of the report on the fundamental problem of atmo¬ 
spheric electricity made by Prof. Hans Benndorf to 
the meeting of the German Scientific and Medical 
Association at Innsbruck. The variation of electrical 
potential with height m the atmosphere and the 
electrical conductivity of the atmosphere itself imply 
a flow of electric current to the earth, which for the 
whole earth amounts to about 1000 amperes. To 
explain how this current is maintained has been the 
problem of atmospheric electricity for some years. 
It has, however, been reduced to insignificance by 
the larger problem raised by the measurements of 
Dr, L. A. Bauer, who finds that the lines of magnetic 
force on the earth's surface necessitate a current 
of about 3 million amperes. Prof Benndorf ascribes 
this current to / 5 -rays from the sun too swift to pro* 
duce ionisation of the atmosphere. 

Directional Quantification in a Magnetic 
Field —Prof. W. Gerlach describes, m the F. Paschen 
“ Festschrift ” of the Annalen der Fhystk published in 
January, an improved apparatus for studying spatial 
or directional quantification, and so measuring the 
magnetic moment of the atoms of metallic vapours. 
With copper, silver, and gold, the vapours of which 
are monatomic, the magnitude of the shift of the 
atomic stream in a magnetic field shows that they 
behave exactly as single quantum atoms, or more 
generally, as atoms with an apparent (effective) moment 
of one magneton, should do according to the theory. 
Thallium vapour is also monatomic, but the m&gnetio 
effect in this case 1$ much smaller, There is 
magnetic effect for lead or tin, though lead vapour 
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kept water-cooled. The yield increases with tempera¬ 
ture up to at least 700 6 C. 


is monatomic and the same is probably true of tin 
vapour; this is partly due to the low temperature 
employed, though it was high enough in the case of 
tin to have enabled ±0*5 of a magneton to be 
observed. Bismuth and antimony vapours consist 
wholly or partly of molecules and multiple molecules ; 
a definite theoretical explanation of the results is 
therefore impossible for these metals. Nickel vapour 
is monatomic , the experiments show that in the 
normal state the atom has a magnetic moment of 
several units; o and fi magnetons (i about two) 
have been proved certainly, apparently there are 
also atoms with still higher moments. The result of 
the magnetic analysis is rather complicated, and it 
is hoped that it will be possible to obtain a more 
complete analysis of the plates for this metal. There 
were considerable experimental difficulties in the case 
of iron, and the appearances expected from a con¬ 
sideration of its spectrum could not be obtained in 
the plates. 

The X-ray Absorption Band Heads of Nicked 
and of Zinc — A method of determining the wave 
length of an X-ray absorption band head is described 
by Dr. W Walter in the Zettschnft far Phystk , 
December 31. An X-ray tube is used, giving a line 
spectrum with numerous lines, one of which lies as 
near as possible to the wave length of the band head 
to be measured. When the X-rays are passed through 
screens made of the element to be investigated, lines 
corresponding to longer wave lengths than this show 
no absorption, while those correspondin g to shorter 
wave lengths are strongly absorbed. In the case of 
nickel, the following table gives the estimated in¬ 
tensities of three lines, photographed directly, and 
after passing through nickel filters b and c 


Line. 

A x xo 11 cm. 

Intensity. 



A 

b . 

c 

N»U . • . 

M 97 03 


ro 

10 

W.' . . 

148452 

8 

5 

2 

W. . . . 

1473-48 

50 

8 

I 

Thickness of 





filter, mm. . 

... 

0*0000 

0*0095 

0*0l63 


N ifi is not absorbed by nickel, since its wave length 
is greater than that of the band head, which according 
to Kossers theory must have a wave length a little 
smaller than that of the Ky line of nickel, 1485*4 x io* u 
cm. The W tt ' line satisfies this condition, and it 
will be seen that its behaviour agrees with its lying 
in the band head, since the relative change of intensity 
caused by the filters is considerably less than in the 
case of W., which lies well inside the absorption band. 
Duane and Hu give 1489*0 for the position of this band 
head, which is dearly much too large, Similar results 
were obtained for zinc, though m this case the X-ray 
tube employed gave no line which agreed so closely 
with the position of the band head as m the case of 
nickel. The difference between the value obtained 
and that of Duane and Hu is considerably greater for 
zinc than for nickel. 

New Synthesis of Urea. —Dr. K. C. Bailey, in 
the Proceedings of the Royal Dublin Society, 
November 1924, describes a new synthesis of urea 
from carbon dioxide and ammonia. The mixed gases, 
preferably in the ratio 4 : 1,, are passed at atmospheric 
pressure through the annular space between two 
concentric tubes, the outer, quartz, tube being 
heated td 300*700°, and the inner, glass, tube being 
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Oxy-cellulose. —In the Journal of the Textile 
Inst, vol 16, No. 1, January 1925, Constance Birtwell, 
Douglas A. Clibbeus, and Bert P Ridge publish* as 
Part I. of “ The Chemical Analysis of Cotton " a 
comprehensive study of oxy-cellulose As the result 
of carefully controlled oxidation of cotton with mild 
oxidising agents, they are able to analyse the different 
results of such agents upon cotton cellulose, and they 
int out that two main types of oxy-cellulose should 
distinguished. In one type, the product resulting 
from oxidation shows great affinity for methylene 
blue and high retentive power for alkalis ; this type of 
oxy-cellulose 19 not chemically altered by boiling ifl 
dilute alkali. The other type of oxy-cellulose has 
enhanced reducing properties, best measured by the 
weight of copper reduced under standard conditions. 
This type loses entirely its chemical characteristics as 
an oxy-cellulose on boiling with dilute alkali, losing 
abnormally in weight at the same time ; it is after¬ 
wards indistinguishable chemically from pure cotton 
cellulose, though the physical properties, e g tensile 
strength, may be altered winch type of oxy- 
cellulose is produced predominantly during the 
technical process of bleaching depends chiefly upon 
the acidity or alkalinity of the hypochlorite solution , 
on the alkaline side of the neutral point the product 
tends to be of the first type, with high absorption of 
methylene blue and low copper number , on the acid 
side the type with high reducing power is obtained. 

Flow and Rupture of‘Metals during Cutting. 
—The report of the Cutting Tools Research Com¬ 
mittee of the Institution of Mechanical Engineers, read 
on January 23 by Dr. W. Rosenhain and Mr A. C 
Sturney, contains an account of experiments made to 
determine the behaviour of material in the vicinity 
of the edge of the cutting tool, and is illustrated with 
several unique photomicrographs of cross sections 
taken through chips in process of formation. By 
using a simple type of cut and varying only two 
factors, namely, depth of cut and top-rake angle, 
certain definite regularities of behaviour have become 
manifest. According to the conditions of cutting, the 
separated metal takes the form of three distinct types 
of chip : (a) the " tear " type, in which rupture of the 
metal occurs by the formation, well m advance of 
the nose of the tool, of a tear or crack tending to run 
inwards from the periphery of the stock Since such 
a tear cannot progress very far, a succession of fresh 
starts are made by the tool, and the surface of the 
work is left in the form of rough projections, each of 
which probably corresponds to successive shearing of 
the chip. (6) When the conditions are changed by 
either reducing the depth of cut or increasing the 
top-rake angle, or both, the ultimate result is the 
formation of the “ flow ” type of chip, (c) Inter¬ 
mediate conditions produce an intermediate type 
called the " shear " type, since it is formed mainly by 
a process of shearing on a plane making an angle of 
roughly 30° with the direction of motion of the tool. 
So tar as the present investigation goes, it indicates 
that the best results in cutting in regard to the 
removed of the maximum amount of metal per unit 
distance of tool travel, the least irregularity of surface* 
the closest agreement between intended and actual 
depth of cut, and the minimum wear of tool, are 
obtained by using a top-rake angle a very little 
smaller than that at which the heavily deformed zone 
before .the nose of the tool just disappears, in con¬ 
junction with the greatest depth of cut which still 
allows the formation of the flow type of chip, 
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The Future of the Motor Ship. 

By Engineer-Capt. Edgar C Smith, O B.E., R.N. 


T HE introduction of the "Otto" cycle for gas- 
engines by Nicolas August Otto in 1876, the 
construction of the compact light spirit engine by 
Gottlieb Daimler in 1884, and the publication of his 
memoir, " The Theorv and Construction of a Rational 
Heat Motor," by Rudolf Diesel m 1893, are three of 
the landmarks in the history of the internal com¬ 
bustion engine The first led to a great extension 
in the use of gas-engines, the second paved the way 
for the motor car and aeroplane engine, while Diesel's 
work gave us the most efficient of modern heat engines. 
Just as the petrol engine has revolutionised transport 
by road, so the Diesel engine bids fair to revolutionise 
transport by sea Otto died in 1891, Daimler in 1900, 
and Diesel was drowned in the North Sea in 1913, 
but each lived long enough to see his work bearing 
good fruit, 

Diesel, who was born in Paris of German parents 
in 1838, was induced to take up the study of thermo¬ 
dynamics by von Linde, and ultimately assisted Linde 
in his work on refrigerators fie also worked in the 
shops of the well-known firm of Sul/er Brothers of 
Winterthur, and after completing his theoretical 
investigations was enabled to build an experimental 
engine Many interesting details of his early work 
were given by Diesel himself to the Institution of 
Mechanical Engineers in 1912, but it was his account 
of a 20 H P engine communicated in 1897, which 
first attracted general attention, and it was then that, 
upon the advice of Lord Kelvin, a Scottish firm of. 
engineers took up the manufacture of Diesel engines 
Though, like the steam turbine of Sir Charles Parsons, 
it found its first useful sphere in the power-houses 
of the day, its application to ships was only a matter 
of time, and after being used in various craft, a Diesel 
engine was fitted in the Toilet by the Tyne firm of 
Swan, Hunter, and Wigham Richardson, and in 1911 
that vessel crossed the Atlantic 

The 1 oiler was but a small vessel of 3000 tons 
carrying capacity and 360 horse power, but she was 
soon followed by the Jutlandia and Selandia, engined 
by BurmeisUr and Wain of Copenhagen, and then by 
the British vessels Arum, Arabis, and Abcha, all three 
of which were the victims of German submarines 
-during the War At the beginning of the War in 
1914 there were nearly three hundred Diesel-engmed 
ships afloat, The War, however, hindered progress 
in this direction, but during the last year or two much 
greater strides have been taken, and there are now 
nearly 2000 motor ships of a total tonnage of 2,000,000 
tons, and about half the ships under construction 
to-day are designed for driving by Diesel engines. It 
is true this 2,000,000 tons is but about a thirtieth 
of the world's tonnage, but the facts are significant, and 
many consider that what the Americans have called 
the " Diesehsation of the sea " has definitely set m 
How the steam reciprocating engine and the steam 
turbine arc being displaced can be seen from the 
following figures, gleaned from the returns of Lloyd's 
Registry of shipping, which show the tonnage classed 
each year and the types of machinery adopted. 


Yeai 

Steam Rulpro- 

cntjnjf F»(fine 

Steam Turbine 

Oil-engine 


Tons, 

Toni. 

Tow. 

1918-19 

ii - f ’j3.57 0 

1*051,302 

75*934 

1919-20 

2,821,031 

1,286,046 

79.805 

1920-21 j 

2 . 373.0^7 1 

734.513 

101,608 

1921-22 1 

1,420,52a 

870,037 

226,552 

xg 22-23 

842,358 

603.037 

165,229 

1923-24 

010,851 

99,464 

*<>4.336 
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In view of these facts, especial interest attaches 
to the presidential address or Sir Westcott S. Abell, 
the chief ship surveyor of Lloyd's Registry, to the 
Institute of Marine Engineers, delivered on February 
10, and to the lecture of Sir Fortescue Flannery to 
the Royal Society of Arts on the following day. 
" The Motor Ship 111 the Light of the History of 
Marine Propulsion" was the title of Sir Westcott 
Abell’s address, while Sir Fortescue Flannery took 
as his subject " The Diesel Engine in Navigation." 
So firmly convinced are both authors that the Diesel 
engine is the ships' engine of the future, that the 
former remarked that " the disappearance of the 
steam-engine from overseas trade is largely a matter 
of time," while Sir Fortescue Flannery said that an 
examination of the figures " gives support to the belief 
that in a comparatively short tune the Diesel engine 
will almost wholly displace the steam boiler at sea " 
Though both containing the same conclusions, the 
two addresses were very different in character. 
Starting with the point of view that the Diesel 
engine lias demonstrated its reliability—an essential 
feature in any marine engine—Sir Westcott Abell 
discussed what he termed the economic efficiency of 
the motor ship At present, Diesel engines cost much 
more than steam machinery, anti the cost of the oil 
per ton is enormously greater than the cost of coal 
per ton But the reduction in the amount of fuel 
expended is so great that " with the present avail¬ 
ability of and cost of oil fuel there is a distinct margin 
in profit in favour of the Diesel-engmed ship compared 
with the coal-fired boiler and the steam-engined 
vessel." Sir Westcott s figures and diagrams illustrate 
this point, for with a ship of 8000 tons deadweight 
carrying capacity, the oil-engined ship can carry 10 
per cent more cargo than the steamship. Discussing 
the mechanical and thermal efficiencies possible with 
modern machinery, Sir Westcott Abell conies to the 
conclusion that even with the heavy Diesel engine 
at present fitted, where only 5 B H.P. is obtained 
for every ton of machinery, " the principal economic 
gain arising from the introduction of the Diesel engine 
has already been obtained " The problem now is 
" to devote considerable attention to obtaining the 
maximum simplicity, gaming thereby in reliability 
and ease of maintenance" Also, there are the 
auxiliaries, m which many improvements can be made. 
Among the diagrams illustrating the address is one 
showing the decline of the sailing-ship and the me 
of the steamship, and it will be interesting to see 
if the Diesel engine supersedes the steamship in the 
same way. 

The crowded lecture-room of the Royal Society of 
Arts and the gathering of distinguished shipowners, 
shipbuilders, and engineers on the occasion of Sir 
Fortescue Flannery's lecture were ample testimony to 
the importance of the subject. The interest of the 
occasion was increased by the presence m the chair 
of Lord Bearsted, the pioneer of the present-day 
system of carnage of petroleum in bulk in tank 
steamers. The lecture was a review of the introduction 
of the use of oil and the action of the Diesel engine, 
and contained explanations of the types of Diesel 
engines, of which there is a somewhat bewildering 
variety. Compared with a good steam plant, which 
uses about 1-8 lb of coal or 1 4 lb. of oil per B.H.P, 
per hour, the Diesel engine burns about 0*4 lb. Apart 
from the saving in the fuel bill, a Diesel-engined ship 
can go farther afield or more cargo can be carried. 
All early motor ships had twin screws, but experience 
has shown the oil engine to be reliable and single 
screws are now being fitted where suitable. Sir 
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Fortescue Flannery dealt with the main points in 
the different designs of single-acting and double¬ 
acting, and of four-stroke and two-stroke engines 
such as the Burmeister and Wain, North British, Tosi, 
Vickers, Werkspoor, Doxford, Fullagar, Polar, and 
Sulzer, and also of that most interesting development, 
the Still engine, which is a Diesel engine and steam- 
engine combined. Developments are still proceeding 
with rapid strides towards the double-acting type 
and the consequent increase of power in proportion 
to the weight, but there 19 at present no approach 
to the standardisation such as is attained in the triple¬ 
expansion engine. 

During the course of the evening, Lord Bearsted 
read a characteristic letter on the oil question from 
the late Lord Insher, written in 1911, and he also 
gave some figures respecting the oil-engines suitable 
lor a light cruiser. The cruiser, it is true, would 
have a speed of 26 knots as against a speed of 28 
knots of her sister ship with steam machinery, but 
she would have a very much greater radius of action 


He seemed to think that the Admiralty has not done 
so much as it might to further the progress of the 
oil-engine for propulsion 

In the discussion that followed, Engineer Admiral 
Sir Robert Dixon, the Engineer-in-Chief of the Fleet, 
recalled the work done in the Navy on the Diesel 
engines for submarines and referred to the experimental 
plant founded at West Drayton. Before an 01 1 - 
engined battleship is feasible, however, the Diesel 
engine must give far more power for its weight than 
those in existence at present ' 

It may be remarked that even the late Lord Fisher 
would scarcely have cared to command a light 
cruiser of 26 knots, even if fitted with oil-engines, 
when trying to overtake an enemy ship of the same 
class wth a speed of 28 knots In building the 
famous Dreadnought , a thousand tons in weight and 
100,000/. in money were saved by the adoption of 
steam-turbine machinery, but there seems little 
prospect at present of doing anything similar by the 
adoption of Diesel engines in a man-of-war 


The Effects of Posture and Rest in Muscular Work . 1 


T HE problems of muscular activity have been 
investigated for many years from an academic 
viewpoint, yet it is only in recent times that a demand 
has arisen for the application of exact means of 
'measurements of the physiological cost of muscular 
work in industry The Medical Research Council's 
report for the years 1923-24 states that " The 
studies of muscle function which were almost notorious 
for their supposed uselessness to the student or phy¬ 
sician have laid down basic knowledge which now 
underlies many parts of medical science and art, and 
are beginning to remove empiricism from practical 
studies of physical training and of industrial labour " 
The output of energy of an individual may be 
calculated by measuring the amount of oxygen and 
carbon dioxide present in the expired air, and from 
these data the physiological cost of the work can be 
assessed This method of estimating the “ cost " 
of work or muscular activity places at our disposal 
a means of comparing the efficiency and capacity of 
the human machines under different conditions. 

Two methods are available for the measurement of 
energy output—(a) direct and (b) indirect calorimetry 
The unit of measurement used is the large or kilo 
calory. Jn direct calorimetry the individual is 
enclosed m a special chamber so constructed that the 
heat given off is measured The apparatus is also 
arranged for the collection of the expired air, so that 
direct and indirect calorimetry may ne combined 
In indirect calorimetry the subject wears a mouth¬ 
piece fitted with two valves One valve serves for 
inspiration, while the other valve allows the expired 
air to pass down through a wide tube into a rubber 
bag, which the subject carries during the experiment 
The expired air can be drawn off and analysed in a 
Haldane apparatus. The ratio of carbon dioxide 
given off to oxygen absorbed can then be obtained, 
and from these data the heat units are calculated. If 
the measurements are carried out on the subject at 
rest and during work, an exact estimation can be 
made of the energy required for this particular task. 

In a recent publication of the Industrial Fatigue 
Research Board on " The Effects of Posture and Rest in 
Muscular Work/' Miss E. M. Bedale has investigated 


* Medical Research Council; industrial Fatigue Research Board. Report 
No. to t « The Effects oi Posture and Rest in Muscular Work: (a) Comparison 
of the Energy Expenditure o{ a Woman carrying Loads in Bight Different 
Po*iUow, by eTM. Bedale; (6) ‘'The Influence of Rest Pause* and 
Changwof Posture on the Capacity foe Muscular Work/’ by Dr. H. M. 
Vm£L Pp. $5* (London: H.M. Stationery Office, 19S4.) at. 64 . net. 
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the energy expenditure of a woman carrying loads m 
different positions. Miss Bedale has used the indirect 
calorimetric method for estimating the physiological 
costs of the work. It is shown from the measurements 
made that the energy expenditure varies with the posi¬ 
tion in which the load is carried. The physiological cost 
of carrying with a yoke is low and involves less physio- 
logical disturbance than any other The experiments 
suggest that the continuous carrying of a load exceeding 
35 per cent, of the body-weight is like!v to cause rapid 
impairment of working capacity A series of photo¬ 
graphs of the different modes of weight-carrying bring 
out the importance of the study of body posture. 
Some of the methods, if used continually, will rapidly 
lead to body deformities, with impairment of the 
normal physiological functions The use in industries 
of methods least injurious to the body would be an aid 
in the prevention of disease, and undoubtedly lead 
to greater efficiency The results of further investiga¬ 
tions will be awaited with interest The data collected 
will tend to remove empiricism from studies of indus¬ 
trial labour, and will give a standard of measurement 
more accurate than that of output 

Prof. E P Cathcart contributes a preface which 
deals in a clear and concise manner with methods of 
measurement, and points out the pitfalls which be*ct 
the investigator in work of this type 

In the same publication, Dr H M Vernon gives 
the results of an investigation on “ The Influences of 
Rest Pauses and Changes of Posture in the Capacity 
for Muscular Work ” The conclusions drawn by Dr. 
Vernon suggest that the promotion of circulation plays 
an important part in the prevention of fatigue, the 
value of a rest pause being increased if the worker 
moves about during the interval. Postural changes 
during work are shown to be as necessary as rest 
pauses if efficient work is to be earned out 

An interesting point is raised concerning the effect 
of additional movements during muscular work. The 
application of motion study to industrial processes has 
resulted in the elimination of many unnecessary move¬ 
ments and a marked increase in output The results 
now obtained suggest that the removal of too many 
unnecessary movements may be too drastic, and even 
better results might be obtained if a few extra move¬ 
ments, sufficient to promote circulation, were allowed. 
The proof of this suggestion will probably only be 
obtained by investigating each process separately by 
the old method of trial and error 
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University and Educational Intelligence. 

Bristol. —Last year the Council set aside a portion 
of a bequest from the late Mr. H. H Wills for the 
purpose of providing additional staff and equipment 
in the Department of Physics when the erection of 
the Henry Herbert Wills Physics Laboratory is com¬ 
pleted. Though the building is not yet ready for 
occupation, it has been decided to create a readership 
in mathematical physics as from August 1, and Dr. 
J. E. Jones has been appointed the first reader. 

Cambridge —Mr. LI. H. Thomas, Trinity College, 
and Mr H. Horrocks, St Catherine's College, have 
been elected to Isaac Newton Studentships in 
astronomy and physical optics. 

Edinburgh — At the meeting of the University 
Court on Monday, February 16, a letter was read 
from Sir Richard Lodge intimating his resignation 
from the chair of history as from the end of the 
current academical year. The Principal expressed 
great regret on behalf of the Court In Sir Richard 
Lodge the University had an ornament of whom it 
was proud and an invaluable helper in every branch 
of University activity His departure would be a 
severe loss not only to the School of History, which 
owed its present high reputation to his unremitting 
efforts, but also to the whole University, to the 
interests of which he had devoted his great abilities 
during a period of more than twenty-five years 

Mr W. Oliver was appointed to be the first 
occupant of the chair of the organisation of industry 
and commerce, which was founded by a recent 
Ordinance of the University Court. 

It was intimated that the Senatus had unanimously 
resolved, on the recommendation of the Faculty of 
Medicine, to award the Cameron Prize for the year 
1925 to Prof R. Magnus, the Royal University, 
Utrecht, Holland This prize, of the value of about 
200/ , is awarded annually to a person who in the 
course of the live years immediately preceding has 
made a highly important and valuable addition to 
practical therapeutics. 

The resignation, as from September 30, of Mr 
W. L Ferrai, lecturer in mathematics, on his election 
to a tutorial fellowship at Hertford College, Oxford, 
was accepted. 

Leeds —Dr. T. Wardrop Griffith has placed before 
the Council of the University his resignation of the 
professorship of medicine 

Prof. T Wardrop Griffith was appointed to the 
chair of anatomy in 1887 and transferred to the chair 
of medicine m 1910 He began work in the old 
Medical School in Park Street and took an active 
share in the construction of the new School in Thoresby 
Place, in which he established one of the best 
anatomical departments in Great Britain. 

Oxford. —There will be an election at Keble 
College on March 16, on the results of an examination, 
to a Natural Science Scholarship on the Gibbs 
Foundation, of the value of 80/. per annum. Can¬ 
didates must be more than twenty years of age on 
March 16, and if already members of the University, 
of not more than two terms of University standing 
on that day. By the terms of the benefaction, the 
scholarship is tenable only by members of the Church 
of England. Inquiries should be addressed to Mr, 
G. D. Parkes, at Keble College, on or before March 2. 

Sheffield —Applications are invited for the chair 
of mining They should be sent to reach the registrar 
by, at latest, March 31. 
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Dr. W. Hieber, of Wiirzburg, has been appointed 
I director of the department of inorganic chemistry at 
the University of Jena. 

A number of scholarships in connexion with Bedford 
College for Women, Regent's Park, N.W.i, are being 
offered, particulars of which are obtainable from the 
principal. 

Applications are invited for two posts at Auckland 
University College, New Zealand, namely the pro¬ 
fessorship of forestry and a lectureship in civil 
engineering. Particulars may be had from the High 
Commissioner for New Zealand, 415 Strand, W.C.2. 

The Leathersellers' Company's Technical College, 
176 Tower Bndge Road, S.E.i, invites applications 
for the post of chemical lecturer and demonstrator. 
Candidates must possess a good science degree, but 
a knowledge of leather is not essential. 

The annual general meeting of the Association of 
Technical Institutions will be held at the Institution 
of Mechanical Engineers, Storey's Gate, London, on 
Friday and Saturday, March 6 and 7. The proceed¬ 
ings will commence with a reception by the acting 
resident, Mr. W. H Patchell, which will be followed 
y the presidential address of the president elect, the 
Right Hon. Lord Montagu of Beaulieu. Friday after¬ 
noon and Saturday morning will be devoted to the con¬ 
sideration of business matters and the reading of papers 
by The Right Hon Lord Emmot and Principal W. M. 
Varley, on “ The Local College and its relation to 
surrounding Education Authonties " , Mr. G. Mavor, 
Head of the Department of Contmuative Education, 
Loughborough College, on “ Training and Education 
for Apprenticeship " , Mr, J. E Montgomrey, assist¬ 
ant secretary of the Institution of Mechancial Engin¬ 
eers, on “ The Working of the Schemes for National 
Certificates and Diplomas in Engineering " Sir John 
Dewrance is entertaining members of the Association 
and others attending the meeting to luncheon on 
Friday, March 6, at the Trocadero Restaurant. 

The Royal Technical College, Glasgow, has received 
a gift of 50,000/. from an anonymous donor, who has 
given the governors of the College complete freedom 
to expend the revenue derived from it as they may 
see fit. The industrial depression in the south-west 
of Scotland, particularly severe in the engineering, 
shipbuilding, and iron and steel industries, with which 
the College is closely associated, has resulted not onlytin 
a diminution in the number of local students, although 
it has still double the number of the regular students 
of session 1913-14, but also there has been less 
capacity on the part of the industries to give financial 
support to the College. There is little doubt that the 
wise and far-seeing policy of the late Sir George 
Beilby, who was chairman of the governors for many 
years and the guiding spirit in the remarkable develop¬ 
ment of the College, both in its teaching organisation 
and the provision made for research work, has led thto 
anonymous donor to consider the College worthy of 
this most welcome addition to its resources. Sir 
George Beilby's connexion with the College is to 
be marked by the foundation of a memorial medal in 
technical chemistry and by the generous gift by Lady 
Beilby of his excellent organ, which is to be recon# 
structed and placed in the College hall. Other recent 
donations are the continuance by the Bellahouston 
Trustees for another three years of an annual grant 
of 1000/. which they have given during the past five 
years, and substantial additions to the electrical 
engineering equipment in the form of modern machine* 
presented by about twenty leading British firms of 
electrical engineers, , , 
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Early Science at Oxford. 


February 39, 1683/4. Dr. Wallis was pleased to 
inform us, that ye way commonly used in opening 
frozen pumps, with salt, has been known to make 
pumpwater, under his house, apt to curdle in boiling, 
and unfit for washing, which naturally is fit for use, 
and bears soap very well; but ye water probably 
will recover itself as soon as ye salt shall be drawn off. 

Dr. Pit acquainted ye Society, that sallet oyl cannot 
be made to boyl over; this has been observed by 
late experiments, and will give some light to that 
custom of ye sugar boilers, who used to throw a 
piece of sewet, candle, etc into their sugar ; and by 
these means keep it from boiling over 

Some Queries concerning the splitting of Trees by 
ye late great frost, were brought in by Dr. Plot. 
they are as follows :—Whether any of these trees have 
split with a noise ? Whether they are split quite 
through, or only on one side ? Whether they are 
all split to ye same point of ye Compass ? Whether 
ye splitting be more common in ye Trunk, or in ye 
Boughs ? Whether any Ice has been found in ye 
vessels of ye wood ? whether ye trees split be any 
of them dead > Whether any of ye trees split have 
closed since ye thaw ? Whether ye Bark be loosned 
by ye splitting, from ye wood ? 

Dr, Wallis mentioned vast numbers of dead Congers, 
/which were thrown up by ye sea, at Dim-Church wall, 
along ye coast of Kent, during the late hard frost, as 
also about eight years ago , the same was observd 
on ye Severn shore in Somersetshire, about twenty 


years ago 

March 1, 1686/7. Upon mentioning of Mr, Hooke's 
Discourse about the changes winch he supposes to 
have been made upon the surface of the Earth, 
Mr President observed that the latitude of Oxford 
is not sensibly altered in these four hundred 01 five 
hundred years last past, as appears by the Alphonsine 
Tables and some MSS, in Oxford, in which though 
there may be about one minute more, or one minute 
leas than ye present latitude, yet that may well be 
attributed to the unaccurateness of the observations. 
-—It was stated at this meeting that the age of one 
Mother George, now living in Oxford, is about one 
hundred and eleven years. 

March 2, 1685/6. Dr, Plot shewed ye Society two 
Swedish Runestocks or Pnmestocks, and one book 
almanack; also severall old English almanacks, of 
which some were for families, others for private per¬ 
sons ; some of brasse, others of wood, all perpetuall. 

March 3, 1684/5. Mr. Leigh gave a farther account 
of ve Balsamic Earth It will take fire at a candle, 
and, if tost in ye air, will burn exactly like a torche, 
an oyl dropping from it scarce distinguishable from 
y© oyl of amber Any other earth whatsoever, if 
put into ye place, where this is dug, will in a year's 
time be exactly the same with this. 4 drops of this 
oyl is a present Cure for ye Colic, and may therefore 
in all probability be proper in those distempers, 
which affect the nerves 

A letter from Mr. John Aubrey, dated London 
Feb. 27* mentioned an opinion that some merchants 
were of; that beasts are generally offended at a 
Barbary Lion's skin. There being one of these skins 
in ye Musaeum Ashmolianum, he desires, ye truth of 
this matter may be enquired into, which was ordered 
to be done. 

March 6, 1687/8. An account was delivered of 
What appeared to Mr. Pit upon the dissection of a 
4og t that had Mercury injected into one of the 
jugulars. The mercury was thrown out of the blood 
tntb the clvirtr ol the abdomen, as likewise some 
appearance of ft in the other cavitys of the body. 
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Societies and Academies. 

London. 

Royal Society, February 19 —O W Richardson apd 
A. F. A Voung : The thermionic work-functions and 
photoelectnc thresholds of the alkali metals The 
photoelectric threshold for normal potassium is close 
to 7000 A U , which agrees with the known wave¬ 
length of maximum activity and the equation 
*a= S^niax Uncertain traces of a thermionic threshold 
agreeing with this have been found at about 200° C. 
in one experiment, but the thermionic thresholds 
usually effective at this and lower temperatures are 
of a much lower magnitude, even under the best 
vacuum conditions. A common thermionic threshold 
effective at about 200° C. corresponds to \. = about 
10,000 A U A photoelectnc emission with this infra¬ 
red threshold has been got by exposing potassium to 
a luminous discharge in hydrogen or water vapour 
This may be due to the growth of small patches 
normally present. There is no evidence of photo¬ 
electnc activity further out in the infra-red, although 
there is a thermionic threshold which corresponds to 
X 0 sb 30,000 A U The glow discharge not only bnngs 
out undeveloped thresholds, but it also augments the 
normal emission —J H Bnnkworth On the 

measurement of the ratio of the specific heats using 
small volumes of gas The quantity actually 
measured is the cooling effect in adiabatic expansion, 
1 e the ratio of the drop m temperature to the drop 
in pressure These two quantities are measured 
directly, the former by using a suitable platinum 
thermometer, and the latter from the readings on an 
oil gauge The values of the ratio of the specific 
heats thus expenmentally obtained are used for the 
calculation of the specific heats of air and of hydrogen 
The specific heat of air at constant pressure is practi¬ 
cally constant, and equal to 0*2395 cal /gm 0 C over 
the temperature range 155 0 to 290 0 A The molecular 
heat of hydrogen falls rapidly from 4*88 at 290° A. 
to 3*30 at 90° A None of the theoretical curves 
representing the variation m the molecular heat of 
hydrogen agrees with the experimental curve, the 
divergence, at some temperatures, being certainly 
five times greater than an outside estimate of the 
inaccuracy of the experimental results —F H Con¬ 
stable : The catalytic action of copper. Part VI 
Chemical reaction occurs only when an alcohol mole¬ 
cule is adsorbed over a characteristic arrangement of 
copper atoms, called a reaction centre. There is a 
large variation m the number of atom centres lying 
beneath one adsorbed alcohol molecule on various 
crystal faces thus the reaction centre density varies 
also, The activity of the surface is controlled by the 
exponential activation factor, and by the reaction 
centre density on the surface—Part" VII The rate 
of dehydrogenation of ethyl and butyl alcohols has 
been studied at pressures from 10 cm of mercury to 
two atmospheres. The reaction velocity was found to 
be independent of the pressure.—V. H Stott, Edith 
Irvine, and D. Turner : Viscosity measurements with 
glass. For the range io* to io u poises, the apparatus 
is a modification of the method of Trouton and 
Andrews, in which the resistance to torsion of a 
circular rod is determined This apparatus may be 
readily modified $0 as to extend its applicability down 
to io 4 poises. Measurements of lower viscosities 
down to about 10* poises depend on determinations 
of the rate of fall through the glass of -a partially 
counterpoised indio-platinum ball. Temperature uni¬ 
formity in the latter case has been achieved by the 
I use of an electrically heated " black body " furnace 
1 possessing novel features.—W. G. Palmer and F. H. 
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Constable ' The catalytic action of copper, Part V. 
The reaction velocity-temperature curves for ethyl, 
w-propyl, butyl, tsobutyl and tsoamyl alcohols (which 
have in common the grouping -CH # OH) are identical 
within the limits of experimental error This identity 
involves also the equality of the temperature co¬ 
efficients and of the heats of activation The higher 
alcohols caused rapid “ poisoning M of the catalyst, 
but this secondary effect was circumvented —P A, M. 
Dirac ; The adiabatic invariance of the quantum 
integrals. The postulate of the existence of stationary 
states in multiply periodic dynamical systems requires 
that if the condition of such a system, when quantised, 
is changed in any way by the application of an 
external field, or by the alteration of one of the 
internal constraints, the new state of the system must 
also be correctly quantised It follows that the laws 
of classical mechanics cannot in general be true, even 
approximately, during the transition During the so- 
called adiabatic change, which takes place infinitely 
slowly and regularly, so that the system practically 
remains multiply periodic all the time, classical laws 
may be expected to hold Jn this case the quantum 
numbers cannot change, and it has been possible to 
deduce from the classical laws that the quantum 
integrals remain invariant —D L Watson ’ The 
thermal decomposition of derivatives of oxalacetic. 
ester a ummolecular reaction The decomposition, 
on heating, of denvatives of oxalacetic ester into a 
m atonic ester derivative and carbon monoxide obeys 
the ummolecular (or simple probability) law, dxjdt =- 
k (a -x), and the velocity is uninfluenced by diluting 
with solvents or adding acidic substances, though 
retarded by high concentration of carbon monoxide 
None of the substances could be stimulated to react 
by light of wave-length predicted from the Lewis- 
Perrin theory, or by ultra-violet radiation, which they 
absorb very strongly. They had energies of activation 
between 33,000 and 36,000 calories, and an " active 
life " of the ordei of io~ u second, m agreement with 
many other first-order changes The velocity of de¬ 
composition of phenyl-oxalacetic ester, however, was 
proportional to the amount of phenyl-malomc ester 
formed bv the change (except when the latter substance 
wus present in excess) This law, characteristic of 
simple reactions in pure liquids, may be explained 
by the hypothesis of “ reflex activation," namely, 
that highly energised products of reaction arc largely 
lesponsible for formation of fresh " active " molecules 
Here, as m all known ummolecular reactions, two 
species of molecules evidently take part in the change 
—K R Rao (r) On the fluorescence and channelled 
absorption of bismuth at high temperatures The 
absorption spectrum has been photographed at tem¬ 
peratures of the order of 1500° C Some of the 
absorption bands in the visible region exhibit dis¬ 
tinctly a fine structure, showing that these are due 
to the triple quantification The vapour emitted a 
flnorest ent radiation, and the fluorescent banded 
spectrum ranging from containing about 

20 bands, shaded towards the red, has been photo¬ 
graphed This banded fluorescent spectrum indicates 
probably that the critical potentials of elements which 
are polyatomic are related to the molecule and not 
to the atom —(2) A note on the absorption of the 
green line of thallium vapour The green line of 
thallium consists of an intense central doublet accom¬ 
panied by two satellites Absorption by a column of 
non-luminous vapour indicates complete absorption 
of the central doublet at about 8oo° C , at which 
temperature the satellite was but very feebly absorbed. 
The total absorption of the satellite took place at 
about 050° C —B F ] Schotiland : The passage of 
cathode rays through matter. Cathode rays of 
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velocities up to 0*55 that of light (100,000 volts) in 
quantities easily measurable on a galvanometer, Were 
produced. These rays have been used to extend 
measurements of cathode-ray absorption to the £-ray 
region The difference in variation of apparent 
absorption with velocity for different elements depends 
upon the fact that this is not a true absorption, since 
it includes the effect of the scattering back of rays 
on the side of incidence. The existence of a range for 
these rays has been established, and the values found 
for ranges at various velocities in aluminium are in 
close agreement with those calculated on Bohr’s 
theory of absorption, which has now been tested from 
0^0*20 to /3 = 0'90, with rays of penetrating power 
varying in the ratio of r to 5000 Cathode-ray 
absorption is due to gradual loss of energy of moving 
particles by collisions with electrons in matter An 
examination of the principles underlying Bohr’s theory 
of absorption shows that interchange of energy m such 
collisions must take place more freely than the usual 
conceptions of atomic structure allow. Absorption 
of cathode rays of various speeds by atoms of a given 
element does not appear to show any discontinuities 
corresponding to those observed m X-ray spectra 

Paris 

Academy of Sciences, January 19 —The president 
announced the death of L Maquenne, member of the 
section of rural economy —Maurice de Broglie and 
Jean Thibaud The exceptionally intense absorption 
of a radiation by the atom which has ]ust emitted it 
—Maurice Lugeon Fluvial erosion. Example of the 
Rio Negro in Uruguay-Calichiopulo The har¬ 

monic law of distribution of the errors of observa¬ 
tion.— — d'Ocagne. Remarks on the preceding 
communication —Enea Bortolotti * Extension of the 
Beltrami-Enneper theorem to conjugated networks 
from V, to V s —D Mordouhay-Boltovskoy , The 
primary factors of the integral function —J Dufay and 
A. Couder The photometric study of the total 
eclipse of the moon of August 14, 1924. This eclipse 
was observed m a clear sky at Saint-Gemez (Basses- 
Alpes, 1070 metres) At 10' from the centre of the 
shadow the stellar magnitude of the moon was, m 
red light (\ = o*6i/a), - 2-8 m October 1921, and -1-3 
in August 1924.—J, H Shaxby The diffusion of 
particles in suspension. As spheres of uniform size 
the cocci of the pyogenes staphylococcus were utilised, 
suspended in water The value of the Avogadro 
number deduced from the experiments was 59 x io 81 . 
—Beaulard de Lenaizan and J Granier . The specific 
inductive capacity of ice. The value 2-17 was found 
for the specific inductive capacity of ice, at a tempera¬ 
ture of -4 »5° C , and with a wave-length in air of 
363*2 cm —Marcus Brutzkus . A new mode of pro¬ 
duction of chemical reactions —D K. Yovanovitch and 
J d’Eapine : The magnetic spectrum of the high- 
velocity jS-rays of thorium B + C. Seven of the high- 
velocity , 9 -rays measured by L Meitner are confirmed : 
three additional rays have been detected for which 
Hp = 68oo, 18,000, and 40,000, These new rays are 
very faint —Henry de Laszlo: The absorption of 
ultra-violet rays by the methyl derivatives of naphtha¬ 
lene. The absorption spectra of a- and ^-methyl- 
naphthalene, 2 6-dimethylnaphthalene and 2.7-di- 
methylnaphthalene were measured, and the results are 
given on a diagram —P, Vaillant: The law of variation 
with temperature of the (electrical) conductivity of 
90 lid salts and its possible relations with the character* 
istic spectrum of the metal of the salt,—Mme. Pierrte 
Curie : The estimation of radium m uranium minerals 
containing tantalum, niobium, and titanium, The 
mineral is mixed with barium sulphate* fused with 
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potassium bisulphate, extracted with water and 
filtered. The precipitate on the filter is treated with 
dilute hydrofluoric acid. The insoluble portion con¬ 
taining the radium is boiled with sodium carbonate, to 
convert the barium and radium into carbonates, and 
the latter dissolved m dilute hydrochloric acid After 
concentration to ice, the emanation is removed by a 
current of air and estimated in the usual manner.— 
Mile Suzanne Veil The evolution of the hydrate of 
nickel sesquioxide in the presence of water —Andr6 
Charriou . The use, in catalysis, of alumina which has 
absorbed various other substances. The decom¬ 
position of ether at 250° C in the presence of alumina 
was studied. With one exception, the blue oxide of 
tungsten, the presence of foreign substances (S 0 8 , 
CuO, CaO, CoO) reduced the catalytic power 
of the alumina in this reaction —G Dubar The for¬ 
mations of the Lias and the upper Jurassic in Astuna 
—L. Eb!£ and J Iti£ The values of the magnetic 
elements at the station of Val-Joyeux (Seine-et-Oise) 
on January 1 , IQ 25 — L. Blaringhem The production 
of new hybrids between the wild species of Tnticum 
and the principal cultivated wheats Analysis of their 
affinities —A GuilUermond : The instability of forms 
and the permanence of the mitochondria —P. 
Delauney * The glucosides of several species of 
native orchids —Emile F Terroine and Jean Roche 
Heat production and respiration of the tissues in vitro 
m the homeotherms —A F. Roffo The action of the 
Rbntgen rays on cholesterol Cholesterol, in solution, 
is destroyed by the action of the X-rays, but the 
cjystalhsed alcohol is unchanged by this treatment— 
Edouard Chatton and Andre Lwoff 1 The etiology and 
structure of the Spirophyra Their relationship with 
the Lcettmgena The origin and evolution of the 
parasitism of these infusoria 


Department of Commerce * U 5, Coast and Geodetic Survey Serial 
No 277: Radii Acoustic Method of Position Finding in Hydrographic 
Survey m By Coindr. N H Heck and E A. Kckhardt and M Kaiser 
(Special Publication No. 107.) Pp iv+28, Serial No 27 K. Velocity of 
Hound iu Sea Water. By Comdr N. H. Heck and Ensign Jerry H 
Servion (Special Publication No JOn) Pp. ili+27 (Washington 
Government Printing Office,) 10 cents each v 

Agricultural Piogress: the Journul of the Agricultural Education 
Association. Vol 2, 1926. Pp. 122 (London : Ernest Ilenn, Ltd ) 
6 s net 

British Association for the Advancement of Science Report of the 
Conference of Delegates of Corresponding Societies, 1924 Including List 
of Papers hearing upon the Zoology, Botany and Prehistoric Arclueology 
oT the British Isles. By T, Sheppard Pp 499 654 (London British 
Association, Burlington llouse, w,i ) 

The Carnegie Trust for the Universities of Scotland Twenty third 
Annual Report (for the Tear 1923 24) submitted by the Executive 
Committee to the Trustees on lltli February 1926 Pp, lv + 77 (Edin¬ 
burgh : The MerebanU Hall ) 

Bulletin of the American Museum of Natural HtHtory Vol 47, Art 7 
Primates collected by the American Museum Congo Expedition By 
J A. Allen, Pp 283-499-folates 79-167 (Now York City ) 

The Indian Forest Records Vol 10, Part 11 Burma Oak and Chestnut 
Tans , being the Report of an Investigation from the Tumnn standpoint 
of the different parts of the various Oak and Chestnut Trees, principally 
those specie* growing in the Maymyo and KAlaw Areas By J A Pilgrim 
Pp vi+91) (Calcutta Government of India Central Publuatiou Branch.) 
1.1 rupees , U <W 

Nigeria, Third Annual Bulletin of tins Agricultural Department, 1 st 
July 1924 Pp 96 (Lagoa ) 6 # 

Memoirs of the Colombo Museum. Edited bv Dr Joseph Pearson. 
Berios A, No, 8 - Ceylon Coius and Currency By H. W Oodringtou. 
Pp. vlli+290 1 7 plates (Colombo ) 10 rupees 
Publication der Bternwarle in Kiel 18 Borechnun^ der Ahleiikvmgan 
dor LicbUtrahlen In der Atmosphere der Brdo auf rein meWorologisch- 
physikalischer Gru milage Von Paul liar&er. Pp 89 14 Gebraucha 

Ubellen *ur Dnrochnung der Ahienkungen der LiChtstrahlen in der 
Atmoaphaiw der Enle fdr die Beobachtungen am grossen Kieler Meridlan- 
krieatj Von Paul llarsei Pp 23 (Kiel C Bchaldt ) 

Department of Commerce ’ Bureau of Standards Bcientlllc Haliers of 
the Bureau of Standards, No 495 * A Radiometric Investigation of the 
Germicidal Action of Ultra violet Radiation By W W Cu blent/ and 
H R. Fulton Pp 639 6SC (Washington Government Printing Office ) 
20 cents 

Annual Uei>ort of the Director, United States Coaid, nml Geodetic 
Survey, to the Secretary of Commerce, for the Year emlrd June 80, 1**24. 
Pp. i\+80 + 21 plates (Washington Government Printing Office) 
10 cents 
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Academy of Sciences, December n —H Pettersson 
Communication from the Radium Institute, No. 173. 
On the reflection of a-particles from atomic nuclei, 
a-paxticles were scattered through nearly 180 0 by live 
different elements. With three of these elements, 
which are known to be disintegrated, no reflected 
a-particles were observed, even at ranges considerably 
smaller than those calculated by the collision-theory. 
With two heavier elements a-rays were observed, but 
with much smaller ranges than would correspond to 
an elastic collision. Possible explanations are given 
on the assumption that the a-particle penetrates into 
the nucleus. H-particles were detected after l>omhard- 
mg nickel and copper with a-particles,—H Handel- 
Mazzctti New Chinese plants (30th communication). 
An index list of some ioo descriptions published during 
1924 is given.—J Albrecht ’ Palaeontological and 
stratigraphical results of the journey of Dr. Ampferer 
and Dr. Hammer in Western Serbia in the year 
1918.—M. Kohn and S. Strassmann : Ninth com¬ 
munication on bromophenols, bromo- and bromo- 
nitro-phenols.—M. Kohn and R. Marberger: Tenth 
communication on bromophenols * On chloro-nitro- 
ether and bromo-nitro-ether of hvdroquinone and of 
toJu-hydroquinone and the mobility of the halogen 
atom in the same.—M. Kohn and S. Grim : Eleventh 
communication on bromophenols. Brommation of 
hydroquinone-monomethyl-ether and of nitro-hydro- 
qui none-dimethyl-ether. 


Official Publications Received. 

Mew^ou^^alaa. Dapartei^nt of Mined: Geological Survey. Mineral 
8 /i ^ ^ Rcacnroe* of the Douglas Park Area, and 
r J-lat of Coal Bores. Counties nf Cumberland and Oamd an. By 

l. Harper. Pp, 23 , (Sydney: Alfred James Kent.) ]«. 
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Diary of Societies. 

SATURDAY , February 28 

Royal Institution or Great Britain, at 3 —Sir Ernest Rutherford: 
The Counting of the Atoms (I,) 

Hull AaaociailoN ot Enuinkkrr (at Technical College, Hull), at 7 16,— 
E B Kayner : Road Passenger Transport 


MONDAY , March 2 

Cambridge PmLoeomtCAi. Society, at 4 80. 

Royal Institution ok Great Bkiiain, at 6. —General Meeting 

Society or Engineers (at Geological Society), at 5 80 — B. I Wone> : 
Notes on Preparing a 'Tender 

Royal Society of Medu in* (Tropical Diseases and Parasitology Section), 
at 6.80—Di H B MelBney Kala Azar In China, with special reference 
to its Hlsto ijathoi gy in Expat {mentally Infected Hamsters 

Institution of Electrical Engineers (western Centra) (at South Wales 
Institute ot Engineer*, Cardiff), at d- L Breach and H Midgley: 
Drive of Power Station Auxiliaries. 

Ins riTUTioN ok Mechanic al Knojneemj (Graduates Section, London) 
(Annual Lootiira), at 7 — W H, Paichell A Visit tu America 

Ahistotelian Hou*t\ (at Unnefsity of London Club), at 0 —J. II 
Harley , The Tin 01 v ot tbc State 

Royal Society o* Arts, at 8 — Dr \Y Itoaeuliam The Innei Structure 
of Alloys (III.)(Cantor Lectures) 

Society or Chemical Industry (London Section, jointly with the 
Institute of Chemistry (London heillon)} (*i Chemical Sotiety), at 8 . 

Institution or the Rubber Industry (London Section) (at Engineers* 
Club, Coventry Street, W ), at 8 — F Jones Standardised Rubber-ware. 

Royal Society of Medicine (Epidemiology, Comparative Medicine, and 
Disease In Children Sections), at 8 —G P. Male, Dr, M. J Rowlands, 
Dr. Btenhouae Williams, Dr David Nabarrn, Sir Layton Blenklnaop, 
and others : Special Discussion Tim Control of Tuberculosis and the 
Milk Supply. 

Institute or Cheeukirt (Manchester Section). - Di A Rouahaw : 
Chemical Poisoning occurring amongst Industrial Workers 


TUESDAY , March 3 

Royal Institution or Great Britain, at 6 16—Prof. J Barcroft: 
The Colour of the Animal Creation (IV X Tho Colour of Fish. 

Zoological Society or London, at 6 80 -K Banks Variation In the 
Colours of European Birds in relation to the Conditions under which 
they live—Oi Thomas, M. A C Hinton, and CapL G.,0. Shortrldge . 
On Mimumle collected iu 1023 by Cant. Bhortridge during the Percy 
Bladen and Kafflrarlan Expedition to South-West Africa, With Field- 
notes by the Collector.—Dr. C. F. Bonn tag’ A Monograph of 
Oryettrap tu tkfar , I Anatomy except the Nervous System, Skin, and 
Skeleton,^Mary L. Hett * Anew Species of Temnocephala(Trematoda) 
from West Au«tralia.—V. S. Vluognuiov : The Structure of the External 
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Genitalia in the Rodent* Dlpodldsa and Zapodida* a* a Classtflcatory 
Character.—A. Loveridg*: Note* on Ease African Scorpions and 
801 ) fugie. 

Institute: of Maxims Knu/nerjw, at 0.80, — IS W. L. Niool. Fuel 
Economy. 

Iiotjtui ion or Electrical Engineers (East Midland Sub-Centre) (at 
Loughborough Technical College), at ti 45.—R C, Clinker The Con 
atants of an Electric Circuit 

Institution op Blectiugal Rncunxkrs (North-Western Centre) (at 
Hnctlneom Club, Manchester), at 7 —Major K. I, David . Electricity 
in Mines 

Institute or Metals (Birmingham Section) (at Chamber of Commerce, 
Birmingham), st 7 —J H Russell Slags and Jinxes . their Com¬ 
position and Usgh 

Institution or Automobile Engineers (Coventry Centre) (at Bioadgnte 
Cafe, Coventry), at 7 15 

Institute of Mftalh (North-East Coast Section) (at Armstrong College, 
Newcastle-on-Tyim). at 7 80 — A (1 Lobley ; Electric Furnaces 

Hull Chfmiual and Enuin kicking Society (at Gray Street, Hull), at 
7 45 —Dr W M. Cramp Pneumatic Transport of Materials 

RttNTOEN Society (at British Institute of Radiology), at 8 15 - Dr L, A 
Levy and I), W West The Photometry of Fluorescent Romms 


WEDNESDAY, March 4. 

Royal Society op Medicine (Balneology and Climatology, Epidemiology, 
Medicine, Therapentfcb and Pharmacology Sections), at 6 80 —Dr W 
Edgecombe, Dt .1 A Glover, Sir William Willcox, Dr P HaitiiJl, Dr 
Ackerley, Dr Middleton, Dr Km Pringle, Sir Pmcy Bassett Smith, 
Dr H lid', J E R MeDonagh, Dr Oliver IIoAth, 4)r C E Sundell. 
and Dr, Higgins * Special Discussion on The Nature, Prevention, and 
Treatment ol Flbioiftis 

The Newcomen Bfurnt (for the Study of the History of Engineering 
and Technology)(in Pi ini e Henry’s Room, 17 Fleet Street, M U.), at 5.80 
—C E Greenei * Gun Handicraft 

Institution or Electrical Engineers (Wireless Section), at 0 —D Dye 
Curront Tmm»roriM*r Methods of Producing Small Known Voltages and 
Currents at Radio Frequencies f«i Calibrating Purposes —Lieut -Ool 
K E Kdgvvurth and Lieut G W N. Oobbold The Measurement of 
Fiequemiy and Allied Quantities In WJretesi Telegraphy 

Institution or Heating and Ventilating Enuinskhh (at Engineers' 
Club, Coventry Stieet, W ), at 7 —H W Bannister Water Softening 
In relation to Hunting and Domestic Hot Water Supplies 

Royai Microscopical Society (Biological Section), at 7.10 

Society op Public Analysts and other Analyiical Chemists (at 
Chemical Society), at 8 —G. Van B GUmmu A New Method for the 
Determination or Butter Fat —U C Frederick The Investigation of 
Ventilation Conditions —R C Frederick and H ft WnbHter A Simple 
and Heir-contained Spectroscope Lighting Unit.—P K. FmMich The 
Carbon Erroi In the Quantitative Deposition of Nickel and Don from 
Complex Oxalute Electrolytes 

Royal Society of Arts, at 8 —Prof. W. K. S.* Turner: The Modern 
Pioduction of Sheet Glass 

KNTOMULOOH Al 8001 KTY OF LONDON, at 8 

Medical Sociptv or 1 ,ondon, at 9 -Sir Bernard Hpllsbuiy Wounds 
and other Injuries (II ) (Lettsorman Lectures). 


THUJiSDAY , March 6. 

Royal Society, at 4 30 — Sir Arthur Schuster The Life Statistics of 
Fellows of the Royal Sooiety —Prof G I Taylor and Miss C F 
Elam The Plastic Extension and fracture of Aluminium Crystals — 
A Fago An Experimental Study of the Vibrations in the Blades and 
Shaft of an Airscrew. -J H Vincent and A. L Beak Exiierlments 
on the HifectM of fte<lslauco in the Oscillating Circuit of a Triode — 
7o Le icad in tltlr only —Prof G H Hardy The Lattice Point* of a 
Circle —Prof H M Macdonald The Transmission of Electric Waves 
around the Earth's Surface —R M Wilmotte The Field of Force near 
the Neutral Point produced by Two Equal Coaxial Coils with special 
reference to the Campbell Standard ol Mutual luduetanoe —W. R 
Dean The Theory of Elastic Stability.—R. A Frazer • The Motion of 
Oirrulai Cylinders in a Viscous Fluid 

Linn*an Society of London, at fl.— G C Robson • (a) Sedation and 
Symmetry in the Cephalopoda; (5) Exhibition of OputKoUtUhif depruaa 
(MolIuBca)— K H Barnard* Revision of the Family Anthurld» 
(Inopodat with Remarks on certain Morphological Peculiarities.—C. C, 
Luca it* («) Some Critical Spftclus of Marrnbium and Ballot*; (5) Two 
Rare Spanish Specie* of Echium. 

Royal Coli rob or Physicians of London, at 5. — Di. S MacNalty * 
Epidemic DHeuaes of thB Central Nervous System (Milroy Lectures)(I ) 

Royal Institution or Great Britain, at Sir Arthur Smith 

Woodward * Dinosaurs. 

Royal Aeronautical Society, at 5 30,—Lt -Col, C. B. Heald * Some 
Medical Aspect* of Air Transport. 

Royal Society of Medicine (Balneology and Climatology, Epidemiology, 
Medicine, Therapeutics ana Pharmacology Sections), at 5.80.—Dr. w, 
Edgecombe, Dr J A Glover, Sir William WIUcon, Dr P- Hatnlll, Dr. 
Ackerley. Dr Middleton, Dr. Kerr Pringle, Sir Percy Bassett-Smith, 
Dr. H. Hill, J E R McDoragh, Dr. Oilier Heath, Dr. C. E. Hun dell, 
and Dr Higgins Special Discussion on Tho Nature, Prevention, and 
Treatment of Fibroin tin 

OhimvStudt Society (at Royal Sanitary Institute), at 0 . — F. 0. 
Richards * Art in the Schools, 

Institution or Electrical Engine* as, at A—CoL T. F. Parves : The 
Post Office and Automatic Telephones. 

Society of Creuxtal Industry (Bristol Section) (at Bristol University), 
at 7 80 -M. W Jones: Paint and Paint Making (Chairman's Address), 

Chemical Society, at A—I. J Faulkner and Prof T M, Lowry ' Studies 
of Dynamic Isomerism Part XVU. The MutarotaUon of Aluminium 
Benxoyh’amphor - -Prof T. M. Lowry: Studies of Dynamic Isomerism. 
Part XVIII. The Mechanism of Mutarotatlon, and of Hydrolytic and 
Prototropic Change; with a criticism of Baker, Ingold, and Thorpe's 
Doctrine of Non intervention.—Prof. T, M Lowry and E, M. Richards: 
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Studies or Dynamic Isomerism, Part XIX* Experiments on the 
Arrest of Uutarotatlon in Trtramethy iglucoee. 

Roval Society of Medicine (Obatefcnes and Gynaecology Section), at 8 , 
—i>r J. H. Foil bairn and Dr Z. Men nail • Toxmmis in Esrlv Pregnancy 
with Jaundice, Hyperemeals and Multiple Neurltl*,—H. Williams and 
Dr R. Reynolds: A New Method of Determining the Patency of the 
Fallopian Tubes by means of X-rays. - Dr 8 . Forsdike : Investigation 
of the Uterus and Fallopian Tubs by Inflation with Air and X-rays. 
Society or Dyers and Colourists (West Riding Section). — Prof. F G, 
Don hah . Colloids. 

FRIDAY, March fl 

Association or Technical Institutions (Annual Meeting) (at Institu¬ 
tion of Mechanical Engineers), at 11 am — Lord Montagu of Beaulieu: 
Presidential Address. 

Royal Society or Arts (Indian Section), at 4.80.—Sir Henry Sharp: 

The Development of Indian Uni varsities 
Royal astronomical Society (Geophytdcal Discussion), at A— ‘Prof. 8 . 

Chapman . Magnetic Phenomena in Polar Regions. 

Philological Society (at University College), at 5 30 —C T Onions : 
Dictionary Evening 

Society or Chemical Industry (Manchester Section, jointly with the 
Liverpool Hoot ion) (at, 10 Mary’s Parsonage, Manchester), at 7.—Dr. A 
Hchedler * Chemical Constitution and Properties or Azo Dyestuffs 
Institution or Mechanical Enoinrkrb (Informal Meeting), at 7.— 
Discussion on Pitfalls for Patentees 

Society of Chemical Industry (South Wales Section) (at Swansea 
Technical College), at 7,80 —K A. Tyler Hue Chemicals, 

Junior Institution of Engineers, At 7 30 — K F Htchclla How to 
apply for a Job and how not to do it, 
iNurmnn or Metals (Sheffield Section) (at. Sheffield University), at 7.80. 

—.1 A Lee The Evolution of the Furnace 
North East Coast Institution of Engineers and Shipbuilders 
(Middlesbrough Graduate Section)(at Cleveland Scientific and Technical 
Institution, Middlesbrough), at 7 30 — Debate Industrial System, 
English, opened by K. Porter and J, Matluesou , American, 

opened by T. W Worth and 71 Mi I \01 
IIoyA ii Institution of Great Britain, at D — Sit Arthur Keith: Con 
uernlng the Rate of Man's Evolution 


SATURDAY , March 7. 

Association Technical Inmiitution* (Annual Meeting) (at Institu¬ 
tion of Mechanical Engineers), at 11 A m 
Royal Institution or Great Britain* at 0 —Sir Ernest Rutherford, 
The Counting of the Atoms (II.) 

Ipswich and Distrioi Natural HimoHY Society (at Ipswich).—Dr. K 
W. OrossIey-HoIJand Science and tho Criminal, 
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* SATURDAY , February S8 

Horniman Museum (Forest Hill), at 8 80 — W J Perry. The Amilent 
Manners of the Pacific 


MON DA V, MaR< h 2 

St Thomas's Hospital Medical School, at 8 — Pror, B, P, Watson: 

Pueiperal Sepsis (I ) (Succeeding Lecture* on March 8 , 4 , 0.) 

Leeds University, at A. 1 ft. -K, E Priestley Tho Glacial Cycle ms 
illustrated by Antarctica 

University College, at 6.80.—P. Fleming, The Story of Regent's 
Park and Regent Street 

TUXSDAT, March 8. 

Kino’s Coll sue, at 8,80.—Rev. K. Hanson * The Philosophy of Religion 
(VI) Is theie an a priori Religious Judgment? 

Imperial Oollbo*-Royal School or Minus, at 5 80 — PTof C A, 
Edwards : Chemical Combination In Metallic Alloys and its Nature (I.). 
(Succeeding Lectures on March 4, 10, II.) 

University College, at 6.80 — W. J Perry The Spread of Culture. 
Leeds University, at 8 .—Prof. W, Garstang; The Tonestrial Zoology of 
Yorkshire. 

WEDNESDAY, March 4 

London School of Economics and Political Science, at 6. —F. Pick : 

The Principles of Donign as applied to our Cities and Towns. 

School of Oriental Htudieb, at 6.H. — E. Richmond, Htoriy Moslem 
Architecture , Fitfmid Architecture in Egypt. 

Kino's College, at 8.80 —Sir B. Denison Ross: Travel and Travellers of 
the Middle Ages (VIII.), Travellers* Tales and the Kingdoms of Fresttf 
John, a d. UtKMA 50 . 

University College, at 6,80.—a B. Saudmsoo. The Libmwy Resource* 
of London —Prof. T B Wood : The Nutrition of the Young Animal (I.). 
(Succeeding Lectures on March 11 and 18.) 


TffURSDJT , March A 

University Oolleor Hospital Medical School, at 4.H.—Dn O. ftlogay ; 
The History of Influenza, Diphtheria, and Typhoid Fever. (Suooeeaing 
Lectures on March 12, 10) 

SATURDAY, Martbu 7 . 

Horniman Mcwtom (Pomt HfU), at 8 , 80 .-Miss M, A. Murray: Modm* 
Excavstious in Egypt. 
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Medical Research in Great Britain. 1 


T HE Report of the Medical Research Council for 
the year 1923-24 to the Committee of the Privy 
Council for Medical Research consists for the most part 
of a condensed epitome of the results already achieved 
during the year by research workers wholly or in part 
financed by the Council The large number and great 
variety of the researches undertaken make it impossible 
to refer to them individually in this article. Mention 
will, therefore, be made of a few subjects only which, 
either from the completeness of the issue arrived at or 
from the interest of the results obtained at the present 
stage of the inquiry, force themselves upon the attention. 

Results of far-reaching importance are being achieved 
by the committee appointed under the chairmanship 
of Prof. J. Barcroft to investigate the properties of 
hemoglobin ; and a paper on the correlation between 
the spectra of various haemoglobins and their relative 
affinities for oxygen and carbon monoxide has recently 
been published from Prof. Barcroft’s laboratory in 
Cambridge, Using the JTartridge reversion spectro¬ 
scope, it was found that a relationship existed between 
variations in the gas-binding affinities of different 
haemoglobins and in the character of the u-bands. 
These variations appear to be conferred on the haemo¬ 
globin by differences in the protein part of the molecule. 

That light was a potent means of disturbing the 
equilibrium between hemoglobin, carbon monoxide, 
and oxygen was confirmed by the investigators engaged 
in this research, and its action on other biological 
processes is being intensively studied by many workers 
at the present time. It has been found that the 
bactericidal power of blood is raised by exposing the skin 
of the subject to ultra-violet radiation, the exposure 
causing in some obscure manner a greater avidity of 
the leucocytes for the organisms with which they come 
in contact. This result may be related to the now 
well-known beneficial action of sunlight in tuberculous 
infection in man, an action which is being demonstrated 
with such success by Rollier at Leysin and by Gauvain 
in Great Britain 

It is not alone in its power of increasing the resistance 
of individuals to microbic infection that light is being 
exploited in research schemes at the present time 
Rapid progress is being made in the elucidation of the 
relation between irradiation and dietetic deficiency. 
It had previously been shown that exposure of rats 
fed on a diet deficient in fat-soluble vitamins to ultra¬ 
violet radiation was capable of bringing about normal 
growth. Tins effect was found to persist if the con¬ 
tainers in which the animals lived were irradiated, and 
the result was interpreted as pointing to some property 

1 Committee of the Privy Council for Medical Research. Report of the 
Medical Research Council for the year 1935-19*4. Pp. 14*. (London: 
H.M, Stationery Office, 1924.) 3s 6 d. pet. 
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conferred by the ultra-violet light on the air in the 
immediate environment. Independent experimenta¬ 
tion, however, failed to confirm this ; and quite recently 
the original observers of the phenomenon have come 
to the conclusion that the positive results obtained by 
them were due to the presence of sawdust in the glass 
containers during the period of irradiation. When a 
piece of deal board was substituted for the dust an 
intermediate rate of growth was found. No precautions 
were taken to prevent the animals consuming some of 
the sawdust or gnawing away pieces of the irradiated 
board; but experiments at present in progress suggest 
that actual ingestion of the irradiated material is not 
essential for its beneficial action. 

This result, if confirmed, is clearly one of fundamental 
and far-reaching importance. In the experiments 
referred to, the values for calcification of the bones 
were found to follow those of growth very closely. 
Whatever the nature of the emanations from these 
materials after exposure to ultra-violet light may happen 
to be, it is dear that a whole new field for research is 
rapidly opening up. What substances are capable of 
“ phosphorescing ” in this manner ? Is vitamin A, the 
origin of which we know to be absolutely dependent on 
sunlight, a substance in which the power of absorbing 
ultra-violet light and converting this energy into a form 
of emanation having a potent effect in controlling the 
vital processes of growth and calcification, and is it I 
developed to an extreme degree ? 

The Standards Department of the National Institute 
for Medical Research has now practically completed 
the work involved in the preparation of a stable dry 
standard of insulin. The Toronto unit will be defined 
in terms of this standard, which should then serve 
“ as a currency for its transmission to all countries ” 

Much work is m progress on the nature and location 
of the action of insulin, when injected into animals, in 
causing the well-recognised fall in the blood sugar 
concentration. It had previously been shown by two 
Canadian physiologists that the isolated mammalian 
heart perfused with Locke’s solution caused a fall in 
the sugar content of the perfusate, and that this fall 
was accentuated by the addition of insulin. The 
destiny of this extra quantity of sugar which dis¬ 
appeared remained, however, obscure. The question 
has recently been reinvestigated at the National 
Institute for Medical Research. Determination of the 
quantity of sugar disappearing in a given time, and 
the amount of carbon dioxide produced by the heart 
during the same period, have shown that in the absence 
of insulin there is a yield of carbon dioxide greater than 
can be accounted for solely by the combustion of the 
glucose removed. In the presence of insulin, however, 
the reverse is the case. 
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It is certain, therefore, that under the latter con¬ 
ditions part of the sugar is not oxidised, and at the 
present time the form into which the sugar has been 
changed remains obscure. It has been possible, how¬ 
ever, to exclude certain hypotheses, such as that of 
the transformation of some of the sugar into fat, from 
a study of the respiratory quotient of the decapitated 
and eviscerated animal under constant infusion of 
dextrose. In such a preparation, insulin causes the 
characteristic fall in blood sugar, even when the muscles 
are inactivated by curare, without any change in the 
respiratory quotient which remains throughout at unity. 
Immediate transformation of the sugar into fat, or 
into lactic acid, seems therefore to be definitely 
excluded. Furthermore, investigations at Cambridge 
have shown that the heat production of isolated frog's 
muscle is unaffected by the presence in the surrounding 
fluid of relatively large concentrations of insulin. 
Recent work, too, on the sugar consumption of the 
heart-lung preparation has failed to show an increase 
in the rate of disappearance of this substance from the 
circulating blood on the addition of insulin. Insulin 
apparently is essential at some stage on the anabolic 
ladder of glycogen formation, though it will be clear 
from the foregoing account that we are still ignorant 
of the intimate nature of its action. 

Studies of the excess metabolism of muscular exercise 
in man over and above the resting level have shown 
that this, provided the exercise is short-lived, has a 
respiratory quotient of unity. Experimental evidence 
all tends towards the conclusion that muscle is capable 
of metabolising directly carbohydrate alone. 

It will be apparent from the few foregoing examples 
of work which is being pursued in the physiological 
and biochemical laboratories of Great Britain, that 
these two sciences are extremely virile and rich in" 
productive effort. Turning to experimental medicine 
and clinical research, we find that here again much 
progress is recorded and “ the Council are of opinion 
that during the past five years these University clinics 
have wholly justified their foundation by their success. 17 
Where the material for research is human, it is unavoid¬ 
able that advance should be slower than in the sciences 
contributing to medicine. Furthermore, we must 
remember that the staffs of the medical and surgical 
units of the London hospitals are not in a position 
officially to exercise their option as to the type of case 
admitted to their wards any more than their colleagues 
on the remaining hospital “ firms.” 

For teaching purposes this is no douht an advantage, 
but it must inevitably break any attempt at co-ordinated 
research into the mechanism of the disturbances which 
culminate in disease. The first effective trial unit made 
by the Medical Research Committee, namely, the 
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Cardiac Department of University College Hospital 
Medical School, has more than justified its existence. 
This unit is unique in that it is engaged in an intensive 
Study of the physiology, pathology, and nosology of one 
system only; a fact which is probably not unrelated 
to the richness of its scientific produce. The con* 
caption of “ capillary pulsation ” as a sign primarily of 
high pulse pressure, and in consequence a common 
accompaniment of aortic insufficiency, has been shown 
to be erroneous, the main causative factor of the 
phenomenon being a “ widening of the arterioles of 
the skin or mucous membrane in which it occurs.” 
The capillaries of the human skin have been shown to 
be capable of exerting relatively high pressures (from 
50 to 100 mm. of mercury) when they are stimulated 
to contract by light stroking of the skin. Injury to 
tire skin, on the other hand, leads to a train of vascular 
changes—dilatation and increased permeability of the 
minute vessels—which is conditioned by the liberation 
from the injured cells of a substance akin to histamine. 
To quote from an original paper, 

u from the simple reactions of a healthy skin to the 
relatively mild stimuli such as are experienced daily 
by almost all; through the more serious, though 
trivial, local injuries, the bruise, the blister and the 
small scald, which find their simple household 
remedies ; to the most grave mechanical injuries and 
extensive burns which in their late manifestations en¬ 
danger life, we pass by transition It begins to be ap¬ 
parent why this transition is throughout a transition of 
quantity and not of quality ; for underlying the whole 
series of reactions there is seemingly one chief deter¬ 
mining cause, the unvarying reply of the affected cell 
to injury; this response of the cell, protective as it is 
to the cell itself, when united with that of neighbours, 
produces a massive action, threatening or terminating 
the life of the organism as a whole; an example which 
is not the sole example of conflict between the cell 
and the community of which it is a member." 

In the introductory review by the Council of its 
second quinquennium, attention is directed to the 
unsatisfactory position and progress of pathology and 
bacteriology. It is pointed out that in Great Britain 
this is in part due to the ** accidents of historical dr* 
cumptances,” but that " in all countries bacteriology 
is halting for more intimate knowledge of the infective 
organisms and of their biochemistry, while pathology 
only shows premuse of advance in so far as it proceeds 
as a study of the reactions of the body to disturbance, 
as a part indeed of physiology, and in so far as it can 
express its phenomena in terms of biochemistry.” 

The munificent benefactions which these two sciences 
have recently received at the Universities of Oxford 
and Cambridge through the generosity of the Dunn 
Trustees, the Rockefeller Foundation, and Mr. Ernest 
; coupled Kith their full recognition by the uni* 
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versities as being sciences laudable of pursuit, will, 
however, doubtless raise their position rapidly and 
effectively to the level and productive capability of 
those sciences which are less directly concerned with 
the alleviation of human suffering. 

It is impossible to read this Report of the Council 
without being impressed with the wide range of its 
activities and the wisdom it displays in allocating the 
funds entrusted to it by Parliament for the furtherance 
of medical research. E. B. V. 


Geography and World Development. 

Geography and World Power . By James Fairgrieve, 
Fifth impression. Pp. viii + 373. (London : Univer¬ 
sity of London Press, Ltd., 1924.) 55. net. 

North Ammca : an Historical, Economic , and Regional 
Geography . By LI. Rodwell Jones and Dr. P. W. 
Bryan. Pp. xiii + 537. (London: Methuen and 
Co , Ltd., 1924.) 2i5. net. 

Europe , Vol. r : The Peninsula . Edited by B. C. 
Wallis. (Stanford's Compendium of Geography and 
Travel, New Issue.) Pp, xxiiiH-763 + 40 maps. 
(London : Edward Stanford, Ltd., 1924) 155. net. 
The New World: Problems in Political Geography . By 
Dr. Isaiah Bowman. Revised and enlarged edition. 
Pp. vi + 630 4- 112. (London, Calcutta and Sydney ; 
G< G. Harrap and Co., Ltd., 1924 ) 215. net. 
Elementary Commercial Geography. By Dr. Hugh 
Robert Mill and Fawcett Allen. Pp. ix+194. 
(Cambridge : At the University Press, 1924.) 45. 

ODERN science has changed the size and shape 
of the earth. Time is the measure of its 
distances and routes the framework of its shape. 
London is nearer to New York than to Kashgar, and 
the Pacific Ocean, once the limits of the Orient and 
Occident, is now becoming the strategic and economic 
centre of a new world based upon the universal ocean. 
The latest development is a bi-weekly service of 
motor cars across the French Sahara. The adjustment 
of human activities to physiographic conditions has 
been in progress from before the dawn of history, and 
human institutions have shown that they are no more 
permanent than the ‘ t everlasting ” hills. 

The author of u Geography and World Power” 
defines history in its widest sense on its material side 
as the story of man’s increasing ability to control 
energy. In a most suggestive book he gives a series of 
excellent studies, showing how empires and states have 
developed conformable to certain major phenomena 
of a physical order, and how a change in geographic 
values has effected changes in the relative importance 
of nations. Some, no doubt, will quarrel with the word 
“ control,” and especially so when it is urged that 
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“Men may advance or fall behind because the geo¬ 
graphical conditions affecting their bodies react on 
their minds”; andagain:“ In the long run the geographi¬ 
cal conditions arc more powerful than the genius of 
individuals, more powerful even than racial characters, 
unless these racial characters are due to geographical 
controls.” 

The genius of mankind shows itself in its adapt¬ 
ability to new physical environments and an increasing 
ability to harness or to modify certain natural pheno¬ 
mena. The modem farmer in Saskatchewan shows an | 
entirely different adjustment to the natural conditions 
from that of the Indians who preceded him, though no 
doubt the influence of the prairies is as marked on the 
social and economic life of the present inhabitants as 
on the culture of the Flams Indians, their former 
occupants But time is on the side of man. The 
cutting of the Suez and Panama canals, the irrigation 
works of California and S E. Australia, are of the same 
order as the works of Nature which are said to be 
u controls ” • and these are but an earnest of still 
greater scientific achievements. The hot deserts may 
not only be made to blossom as the rose, but these 
areas of excessive insolation may also become the power 
stations of a new age when man has used up his capital 
energy of oil and coal. Nevertheless, the mam thesis 
holds true that world power, at present, is closely 
related to the ability of man to utilise the physiographic 
conditions of his region. A knowledge of the manner 
in which man to-day is adjusting himself to the modem 
complex conditions of world occupancy ranks high in 
the essential sciences Wtssen tst Macht — Geograph - 
isches Wtssen tst Weltmacht I 

The volume on North America furnishes not only 
innumerable illustrations of these principles, but also 
shows how these principles operate in the modern 
world. The first part traces the influence of physio¬ 
graphic conditions on the progress and development 
of settlement in America by emigrants from Europe. 
The second indicates the conditions which have arisen 
in North America from the application of modern 
science to the utilisation of coal, oil, and iron, and to 
the cultivation of wheat and cotton, both groups being 
extractive industries which are essentially localised 
The third part reviews these historical and economic 
considerations from a geographical view-point, and 
discusses the present-day adjustment of life and labour 
which makes the geographic region a more powerful 
entity than the individual state. Both the local¬ 
isation of industries, as the iron and steel on the Penn¬ 
sylvania coalfields, and the cultivation, and in these 
days the manufacture, of cotton on the warm fertile 
lands of the Atlantic and Gulf plains, give rise to regional 
interests of a very definite character. Dr. Bowman 
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states in his book, “ The New World/' in a section 
devoted to America : “ To a much greater degree than 
an outsider might suppose, and in spite of all the 
patriotic assurances to the contrary, there is a deep 
underlying question in the minds of thoughtful men in 
the United States as to the continued unity of the 
nation." He reiterates the words of Prof. Turner that 
to-day the United States is a federation of sections 
rather than of states, and that even a map of political 
votes roughly outlines the geographic provinces of the 
country. 

Regional development is not, however, antagonistic 
to national unity. Indeed, it often furnishes the driving 
force of political or economic expansion. Most of the 
world-development problems of our time are questions 
of political or economic frontiers largely developed by 
expansive forces generated regionally witliin the 
political boundaries. Regional consciousness is ex¬ 
pressed within the nation, national consciousness 
within the world itself Though there may be, and 
often is, a physical and historical background, the 
delimitation of political divisions is often of an arbitrary 
character. Europe bears on its new political map the 
evidences of both the constructive and destructive 
forces let loose by the War. The pre-War tendency 
towards consolidation into great and powerful states 
has been followed by disintegration into innumerable 
new states, as Poland, Czechoslovakia, and Yugoslavia, 
the uprising pf which can be explained, if not also 
justified, by considerations of a physical, racial, or 
economic character. As a statement of the new 
political position within the “ peninsula” of Europe, 
together with a certain amount of useful data about 
each state, the volume on Europe serves as an excellent 
reference book. It is what it claims to be, a “ com¬ 
pendium ” rather than a geographical treatise. Such 
is the organisation of a modem state that, complex as 
may be the adjustment of life and labour to the physical 
conditions of the area, it forms a body politic capable 
of determining policies affecting not only its internal 
but also its external affairs. Political lines will sever 
what Nature has joined, often dividing physiographic 
or economic regions into two or more geographic 
entities, as between the United States and Canada or 
between France and Belgium. On the other hand, 
political boundaries may bring a number of regional 
entities into a single political expression, as in the 
United States or France. 

Though the political divisions may be somewhat 
arbitrary, the regional divisions within the state tend 
to be based on considerations of an economic character, 
which in turn may rest largely on physiographic founeja-, 
tions. The region has a distinctive life of its own, and 
the regional consciousness is more than the whirrqf 
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its machinery or the rattle of its trains and lorries. It 
springs from an adjustment of life and labour to the 
area, and it lives, not so much because of the factors 
which brought one or more of its industries into being, 
but because of its functions to-day. A British com¬ 
pany desirous of erecting additional cotton mills would 
place them in South Lancashire, not because of those 
factors which first attracted the industry, but because 
to-day the region possesses the machinery for dealing 
with the cotton trade; there are located the necessary 
subsidiary trades, and there is the great reservoir of 
labour skilled in the processes of cotton manufacture. 

South Lancashire to-day lives, no doubt, on cotton, 
but fate has not decreed that it must die if cotton be 
withheld, providing the withdrawal of the raw material 
is sufficiently gradual to allow a readjustment to new 
activities Man’s salvation lies in his adaptability. 
London, like some urban Vicar of Bray, has accommo¬ 
dated itself to and grown with the changing conditions 
of the British Isles, thereby retaining the premier 
position in trade and commerce. If geographical 
science can so study what one may call the anatomy 
and functions of the region, diagnosing incipient 
diseases and prescribing cures, it will render invaluable 
aid not only to the body politic of which the region is 
a limb, but also to the millions of people whose lives 
are more or less anchored to the area. Must New 
England necessarily perish because the Southern States 
have now entered into competition with it ? 

“ North America ” and ” The New World 99 furnish 
innumerable illustrations of world development, both 
in the purely geographic region and in the political 
region, which in these days assumes a geographic 
form. The former to-day conforms largely to an 
economic or physiographic foundation, because a 
region, like an individual, must in general live by work. 
One example from 11 North America” must serve. 
The broad indentation of the east American coast 
between Capes Cod and Hatteras appears on a rela¬ 
tively small scale map as an unnamed bay sweeping 
inward to the foothills of the Appalachians, broken in 
outline by three large inlets, Long Island Sound with 
the Narrows, and Delaware and Chesapeake Bays. 
These give access to river valleys which lead across the 
mountain barrier to the rapidly developing manu¬ 
facturing and agricultural regions beyond Population 
in the narrow belt of broken lowland has gathered 
round the three port nodals of New York, Philadelphia, 
and Baltimore. They and the surrounding districts 
form a region of considerable importance, though it is 
teot easy to state exactly the causes of its growth. The 
most powerful may well be the very size and adjust¬ 
ment of the present population, compelling the con- 
^ Side ration of the factors df its origin to be made in the 
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light of modem demands and opportunities. What 
is said of New York, London, Berlin, and Paris may be 
applied to all great ports and their hinterlands. “ Every 
individual quota to provincial population, whether 
industrial or agricultural, has its counterpart in metro¬ 
politan expansion ” Every development in the hinter¬ 
land has a corresponding development in the port. 
Yet Salem in New England and Chester in old England 
failed to keep the developing traffic of their hinterlands, 
and succumbed to Boston and Liverpool respectively. 
Great and prosperous cities have declined, and ofteiT 
the germ of decay has been secreted in the heyday of 
prosperity. When geographical science can not only 
observe accurately the full foundations of regional 
prosperity, but can also form an estimate of the 
vitality and capabilities of the region, it will have 
made a contribution of prime importance to mankind. 

The political region or state presents a geographical 
study of a somewhat different order. The very rigidity 
of the frontier is incompatible with the economic 
development within and the expression of the national 
consciousness without. “ The New World ” is an 
exhaustive and masterly study of problems m political 
geography. They are problems of the frontier, either 
political, economic, or social Dr. Bowman asks: 
“ Will the changes in the political and economic 
geography of the world spell peace or war, strength 01 
weakness, in the years immediately before us ? ” He 
then makes the comment that there are about 10,000 
miles of boundary round the states of central Europe 
alone, of which more than 3000 represent newly located 
boundaries. “ Ever> additional mile of new boundary, 
each new location, has increased for a time the sources 
of possible trouble.” Indeed, it may not be too much 
to say that the conflicts of expanding frontiers have 
probably been far more determinant of historical 
development than the physical conditions over which 
these frontiers have passed. 

The principal cause of regional growth, accompanied 
by economic or political expansion, lies in the increasing 
ability of man to develop and utilise the world’s 
resources. This ability is most evident in the large, 
well-organi 9 ed states, and creates not only the desire 
but also the power to push outwards into the world 
market. Economic or commercial geography throws 
considerable light on the character and direction of 
these movements, affecting not only the Great Powers 
Of the world, but also the many states of Europe and 
Latin America. The “ Elementary Commercial Geo¬ 
graphy” is a useful introduction to this aspect of 
geographical study. 

The effect of the frontier in American history ha $ 
long been recognised. But the expanding frontier 
did not rest on the shores of the Pacific States. In 
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Alaska and the Aleutians, Central America and the 
Caribbean Sea, in Hawaii, the Philippines, and other 
Pacific Ocean islands, the United States has extended 
its political possessions, and this has been accom¬ 
panied by a still greater expansion of its commerce 
and prestige in South America and the Far East 
Britain, France, Japan, and other nations differ from 
the United States not in kind, but merely in degree 
The consequence is that world development is being 
accompanied by conflicting interests over wider areas 
than the mere frontier zones of individual states 
Countries nominally independent, as China, and states 
under the administration of European powers, as those 
of Africa, are feeling the effects of world development 
Moreover, the change in the regional life is not measured 
merely by the change m economic values There is a 
profound change in the people themselves The old 
order changes, giving place to new. A new orientation 
and a new outlook are rapidly being developed The 
population, under the external stimulus from Europe 
or America, is adjusting its life and labour anew to the 
physiographic conditions and possibilities of the region 
The African, the Egyptian, the Chinese, and a thousand 
other “ questions arising with world development 
have a regional basis, and demand the urgent and 
careful investigation of the new science of geography 


Some Sponges of the Southern Seas. 

British Museum {Natural History ), British Antarctic 
( u Terra Nova ”) Expedition , /gro. Natural History 
Report . Zoology Vol. 6 , No. 3 . Porifera. Part 1 : 
Non-Antarctic Sponges. By Prof. Arthur Dendy. 
Pp. 269 + 392 + 15 plates. (London : British Museum 
(Natural History), 1924) 175 6 d. 

ROF DENDY has produced a very beautiful and 
elaborate memoir on the sponges collected by 
the Terra Nova expedition in the southern seas. It is 
possible that such a highly technical piece of work 
may appeal only to a few readers at the present 
moment, but it can nevertheless be recognised as a per¬ 
manent and important contribution to zoological science, 
The modern developments of biology in the directions 
of embryology, the problems of heredity, experimental 
zoology, and comparative physiology have proved to 
be especially attractive to the younger generation of 
biologists, and no one can deny the value and import¬ 
ance of the scientific results of their work in the new 
fields of research that are being opened It must be 
remembered, however, that the accurate and detailed 
description of new and old species, especially when it 
is accompanied by sound judgment m systematic, 
and careful consideration of the possibilities of natural 
variation and powers of adaptation to environment, 
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is an important and indeed fundamental branch of the 
science of zoology. There is indeed a pressing need, at 
the present time, for more work of this description if we 
are to keep pace with the receipt of specimens that col¬ 
lectors are sending to Great Britain from all parts of the 
sea and land. To workers in this line, Prof, Dendy’s 
account of the sponges may well serve as a model of 
what such monographs should be, and it is a great 
satisfaction to realise that some of our ablest zoologists 
are still willing to devote their time and expert know¬ 
ledge to the production of systematic treatises of a 
high standard of merit. 

All the sponges, except three, described in this 
memoir were obtained by five hauls of the dredge in 
water extending from the shallows to a depth of ioo 
fathoms off the north of New Zealand The cruise 
revealed a very remarkable and, at the same time, a 
very rich fauna of sponges in these seas, such as has 
not yet been equalled in any region of the world In 
these fiv e hauls no less than 90 species were discovered, 
and of these 62 appear to be new to science. If it were 
to occur to any one on reading this statement in the 
introduction that in such a restricted area some of these 
species must be variations or mutations of relatively 
a few species, such a criticism would be dispelled by 
the careful description of the form and particularly of 
the spicules of the sponges the author describes. 

The problems associated with the occurrence of 
such a remarkable assembly of organisms of the same 
group competing fiercely with one another for the 
advantages of the situation are not ready for solution, 
but the record of this wonderful sponge fauna is of 
importance in the science of the distribution of animals, 
and should not be lost sight of or forgotten because it 
is buried in a systematic treatise. 

It is difficult to select from the many detailed de¬ 
scriptions of species the points of special interest for 
the genera] zoologist. The extraordinary range in 
form and structure of sponge spicules and the numerous 
technical terms that have been invented for them 
may be bewildering to those who are not well ac¬ 
quainted with the literature of the group, but there 
seems to be no doubt that in the Ponfera the spicules 
are more constant in character for each species, and 
therefore more valuable for systematic purposes, than 
they are in the Alcyonaria. Accurate description and 
careful illustration of the spicules is an essential 
feature of a good monograph on sponges. 

The discovery of two fine new species of the interest¬ 
ing group of hexactinellid sponges is a welcome and 
noteworthy point in this work. 

The monograph is well illustrated by fifteen quarto 
plates, and we have to thank Prof. Dendy also for a 
good index. 
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The Rat Menace. 

Rats and How to Destroy Them; dealing with Rais tn a 
House, Shop , Warehouse, Outbuilding, Yard, Stable, 
Cow-house f Fmvl-kouse, Ptg-sty, Garden, Greenhouse, 
or Vinery ; by a River, Stream, or Ornamental Water ; 
on a Ship, Shooting Estate, or Farm ; and in Sewers. 
By Mark Hovell. Pp, xlii + 465, (London : J, Bale, 
Sons and Danielsson, Ltd., 1924.) 10s 6 d. net. 

T has been estimated that the damage caused by 
rats to the food supply and buildings in Great 
Britain alone represents a loss of something approaching 
50 million pounds a year. In addition to this, the rat is 
a serious menace to society as a carrier of disease ; the 
occurrence of infectious jaundice in epidemic form on 
the western front during the War and more recently in 
Scotland, where a mortality of 40 per cent of cases 
occurred, has directed attention to a new danger near 
home, for which the rat is responsible. It is common 
knowledge that rats are prolific, but few people realise 
the rapidity with which their numbers increase. The 
litter in an adult rat varies from 8 to 16 Rats breed 
throughout the year, the period of gestation is only 
21 days, and impregnation may again take place within 
a few hours of the birth of a litter. 

A very moderate estimate of the number of descend¬ 
ants of one pair of rats bom during one year is well over 
a thousand, und these in the course of three years will 
have increased to a quarter of a million ; these calcu¬ 
lations are based on litters of 10, and only 6 litters in 
the course of a year are allowed for A single pair of 
rats will eat more than 80 quartern loaves or their 
equivalent in a year, and their descendants in the same 
year will eat more than 46,000 loaves or their equivalent 
in wheat or flour 

After reading the introductory chapter of Dr. Hovell’s 
book in which these and many other interesting facts 
are lucidly presented, one cannot remain apathetic to 
tliis ever-increasing menace to humanity. The re¬ 
mainder of his book deals chiefly with all the known 
methods of preventing the spread of rats and destroying 
them in every conceivable situation. Traps of every 
description are described, with many illustrations, and 
.the relative values of all the better known forms of rat 
poison are dealt with. A very interesting chapter is 
devoted to the history of bubonic plague, and the way 
in which it is carried by the various rat fleas. It 
is interesting to note that, even in Old Testament 
times, rats were in some way held responsible for the 
spread of plague, continual reference being made to 
u golden mice” which were made “as an offering for 
the Plague.” 

There is a short section on rat cancer and the life 
history of the nematode (Spiroplera neoplastica) which 
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causes this disease in the stomach of the rat and passes 
its larval stages in the muscles of a species of cockroach. 
In this and in his remarks as to the possible relation of 
human cancer to cockroaches, the author is perhaps a 
little misleading, as he does not state that the cock¬ 
roach in question is the New World cockroach Peri - 
planeta americana , and not Blatta onentahs , which is 
the one common in Europe 
There is an appendix dealing with a scheme for the 
organised destruction of rats throughout the country, 
but though this would seem to be a highly desirable 
step, it would require special legislation to enforce 
The book is one which will direct public attention to 
a very real menace, and at the same time be of the 
greatest assistance to those who arc brought into direct 
conflict with that menace. 

Our Bookshelf. 

Masters of Science and Invention By Floyd L 
Harrow Pp v + 350 + 24 plates. (London Chap¬ 
man and Hall, Ltd , n d.) 10s. 6 d net 

In recent years progressive science teachers have been 
pondering the problem of “ humanising ” scientific 
instruction, of introducing the breath of life into the 
“ valley of dry bones ” of experiment, observation, 
and inference, and thus in a measure treading on the 
ground hitherto monopolised by the humanists The 
work under notice .represents an attempt in this direc¬ 
tion The author has set himself the difficult task of 
giving, in simple biographical form, an account of the 
development of scientific achievement, and he states 
that “ no knowledge of the laws of s< lence and their 
manifold applications is even approximately complete 
without acquaintance with the outstanding figures 
who have made possible the age in which we live ” In 
the twenty-eight chapters, each of which is more or 
less complete in itself, wc are given an excellent bird's- 
eye view of the march of discovery and invention, 
which will especially appeal to the young—in years or 
knowledge 

Although we may question if biography is essential 
to the understanding of the content and method of 
science, there can he no doubt that its inclusion 13 a 
most valuable stimulus, particularly to that large 
majority which prefers the study of man to the study of 
Nature. This book is a very useful addition to popular 
scientific literature ; the arrangement is good, the style 
is dear and vivid (but why, 0I1 why, docs the author 
never use a colon or a semicolon ?), the selection of 
“ masters "—an invidious task—is good, and the state¬ 
ments are generally “accurate. Two errors in the 
chapter devoted to briefer biographies should be 
corrected ■ Sir Ernest Rutherford is no longer pro¬ 
fessor of physics at Montreal, and the late Sir William 
Crookes was never a professor either in the Royal 
College of Science, Oxford, or elsewhere. 

An analysis of the nationalities of the men who are 
noted fit length in this volume may be of interest Of 
the men of science, about one-third are British, one- 
fifth French, one-sixth German, one-fifteenth each 
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American (U.S.A.), Swedish, and Swiss; whilst ninety 

S ir cent, of the inventors are either American or 
ritish. If these figures may be taken as a rough index 
of the distribution of scientific and inventive genius, it 
would appear that although science has no fatherland 
(as Pasteur said), invention can make out a good claim 
for the English-speaking world. 

Complex Salt By Dr. William Thomas. (Manuals 
of Pure and Applied Chemistry.) Pp. xi + 122 
(London, Glasgow and Bombay. Blackie and Son, 
Ltd., 1924 ) 105 * net. 

Da Thomas’s book on 11 Complex Salts ” is a small 
volume of about 120 pages, intended more especially 
for students reading for final and honours degrees. It 
differs from a recent book by Schwarz on “ The 
Chemistry of the Inorganic Complex Compounds ” 
(see Nature, October 27, 1923, p, 617) in that it deals 
in a much more general manner with the problems of 
molecular asymmetry, optical activity, methods of 
resolution and rotatory dispersion of optically-activc 
complex salts On these subjects Dr Thomas has 
himself done important original work. 

A novel and extremely valuable feature of the text 
is a chapter on the “ Preparation and Resolution of 
Inorganic Complex Salts,” including two examples of 
resolution, one involving the use of an active acid, 
and the other the use of an active base. This chapter 
should be of great value in enabling an honours student, 
or a young research worker, to secure experience in the 
manipulation of this important group of compounds 
The book is presented m an attractive form, but the 
price appears to the reviewer to be rather high in view 
of the small size of the volume, although the price per 
page is appreciably less than that charged for the 
English translation of Schwarz’s book 
The equilibrium-diagram which represents the case 
in which a racemate is formed when the temperature is 
raised, instead of (as in the case of sodium ammonium 
tartrate) when the temperature is lowered, appears to 
have been omitted, since Fig. 3, p. 60, represents the 
unsymmetncal diagram for a double salt which de¬ 
composes above a transition-point It is not immedi¬ 
ately obvious from the text what has gone wrong, and 
a student who encountered this error without knowing 
the correct form of the diagram might be puzzled for a 
long time before finding the correct interpretation. 

The High Grass Trail: being the Difficulties and 
Diversions of Two; Trekking , and Shooting for Susten¬ 
ance in dense Bush across British Central Africa. 
By Frank Savile. Pp. 255 + 10 plates. (London: 
H F and G Witherby, 1924.) 155 net. 

This is a day-to-day account, written in an easy and 
pleasant style, of a shooting trip, undertaken in the 
high grass season, to Nyasaland and Northern Rhodesia. 
As no map has been provided, and most of the places 
mentioned are not marked on the ordinary map one has 
at hand, it is not easy to follow, except in a general way, 
where the author really did go. 

This part of the world seems to be a veritable sports¬ 
man’s paradise, both as regards small and big game. 
There was something to shoot almost every day. The 
natives are extremely friendly and willing to assist in 
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all operations of shikar. Their intense desire for meat 
makes them very ready helpers where big game hi 
concerned. In a country where supplies are so scarce 
it is necessary to ply the gun in order to keep the larder 
replenished, and provide food for an army of carriers. 
Some game, however, is not exactly up to the white 
man’s standard. Of zebra meat the author remarks: 
,f It is dark, unwholesome red, greasy and revolting. 

I have tried the brains and tongue, which are passable, 
but so far, to Allah be praise, have never had to set 
my cheap German teeth the task of masticating its 
steaks or cutlets,” but “ the ordinary nig. loves it.” 

None of the problems of the country arc dealt with. 
It is purely a book for the sportsman, and any one 
contemplating a visit to British Central Africa for 
shikar purposes should certainly read it. It will give 
him a good idea of what to expect as well as a con¬ 
siderable amount of entertainment H. C. 

Chambers's Encyclopedia: a Dictionary of Universal 
Knowledge New edition. Edited by Dr. David 
Patrick and William Geddie. VoL 4 : Dioptrics to 
Freistadtl. Pp. iv + 856. Vol 5 : Fr6jus to Hum- 
boldtia. Pp iv + 840 (London and Edinburgh: 
W. and R. Chambers, Ltd., Philadelphia: J. B, 
Lippincott Co., 1924.) 205. net each vol. 

The most recent volumes which have appeared of this 
handy encyclopaedia carry the alphabet nearly to the end 
of the letter II. They are well supplied with finely pro¬ 
duced coloured maps, of which the historical maps of 
Europe and the physical and geological maps of Great 
Britain are particularly useful. Most of the articles of 
the last edition have undergone revision, in some cases 
by the original wnters, and references to recent events 
have been added Other articles have been re-written. 
Many of them are models of summarised knowledge, 
and several on the more important subjects run to 
considerable length. Thus u electricity ” covers twenty- 
six pages, with another eight pages on cognate subjects, 
“ Eye ” runs to twelve and " fishes ” to seven pages. 
Cross-references enhance the value of the work, but do 
not occur so frequently as to impede quick reference. 

Elementary Experimental Statics for Schools Written 
by A. P. McMullen. Revised for the Press, with 
some additional Matter and a Preface, by E. W, E. 
Kempson, Pp. vii + 315. (Cambridge: At the 
University Press, 1924.) 8 s. 6 d. 

If the object in teaching a subject such as staticslto 
schoolboys is not so much to give them anything in 
the nature of a logical training as to render them 
appreciative of the fundamental principles and con* 
vinced of their truth, no better system can be adopted 
we believe, than the experimental method. Especially 
is this the case in the present age, when boys display a 
lively interest and knowledge of machines, and appear 
to have relatively little difficulty in grasping the Idea 
of mechanical work. It is for this reason that the 
authors of the present book have developed th#* 
subject in the order work, moments, triangle of force*, 
dealing in their appropriate places with friction, centres 
of gravity, equilibrium and stability. The result is 
that they have produced a book which must be of jreeJ 
value to all teachers of the subject. The illustrations 
are copious and instructive. 

■!>, tt f 1 ' 1 ' 
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Letters to the Editor. 

\Tke Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
con he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications .1 

Local Reflection of Wireless Wave* from the 
Upper Atmosphere. 

In some recent experiments carried out for the 
Radio Research Board of the Department of Scientific 
and Industrial Research, measurements have been 
made of the diurnal variation of the signals received 
at Cambridge from the stations of the British Broad¬ 
casting Company During the day-time these signals 
have been found to be fairly constant, but night-time 
variations of intensity have been measured at dis¬ 
tances from the transmitter so short as 50 miles. 
For example, the signals from London at Cambridge 
are found to be constant during the day ; but, at 
about sunset, variations, which are often of a periodic 
character, begin, and continue through the dark hours 
In this case the mean night value is very little different 
from the day value For more distant stations (for 
example, Bournemouth) the phenomena are different. 
During the day the signal is weak and constant, but 
after sunset the intensity increases and, though 
variable, the signal maxima may be several times the 
day value In this case the variations in signal 
intensity are larger, less rapid, and less markedly 
periodic than in the case of the London signals. 

These effects may be explained in a general way if 
an atmospheric reflecting layer is postulated which 
is comparatively ineffective for the waves of this 
frequency during the day-time but bends them 
down very markedly at night According to this 
view two rays arrive at the receiver at night, one 
nearly along the ground, which may be called the 
direct ray, and the other returned from the atmo¬ 
sphere, and called the indirect ray. In the case of 
the London signals the direct ray is considered as 
being strong and constant compared with the indirect 
ray , and the night-time variation is considered as 
being due to interference between the direct and the 
weak indirect ray. For the longer distance trans¬ 
mission, tile stronger night-time signal is to be attri¬ 
buted to the indirect ray. 

If the reflecting stratum is imagined to be at a 
height greater than say 50 kilometres, the above 
interpretation indicates bending back at relatively 
small angles of incidence (for example, if London is 
considered, and the height is assumed to be 100 
kilometres, this angle of incidence is about 2 2°) • 
Such high grazing angle reflection from the Heaviside 
layer has not usually been considered possible, and we 
have therefore attempted to examine the phenomena 
in a more direct manner. The method adopted has 
been to vary the frequency of the transmitter con¬ 
tinuously through a small range and attempt to 
detect the interference phenomena so produced 
between the two rays, From our measurements it 
was estimated that at a distance of about 160 kilo¬ 
metres from the transmitter, the effects of the direct 
ray and the indirect ray at night would be approxi¬ 
mately equal. 

The British Broadcasting Company, on being 
approached, very kindly consented to collaborate in 
the experiments and to use the Bournemouth station 
aa the transmitter. Oxford, being about 140 kilo¬ 
metres from Bournemouth, was chosen as the receiv¬ 
ing site, and excellent facilities for the installation of 
the receiving station were provided for us in the 
< ,Oxjlord Electrical Laboratory Iby Prof. J S. Townsend 
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and Mr. E. W. B. Gill. Capt. A, G. D. West, of the 
who was in charge of the Bournemouth end 
of the experiment, arranged the transmitter so that a 
known frequency change could be produced uniformly 
during a given time (for example, 10 to 30 seconds) 
while the aerial current remained practically constant. 
The received signal intensity at Oxford was deter¬ 
mined with a receiver specially designed to give 
approximately uniform sensitivity over this band of 
frequencies. The resulting signal currents were 
measured by moving coil and small Einthoven gal¬ 
vanometers Mr F G G Davey gave us most valu¬ 
able assistance at the receiving station Land-lme 
communication was also maintained between the 
two stations during the period of the experiments ^ 
for control purposes. 

Two sets of experiments were carried out on 
December 11, 1924, and on February 17, 1925, and in 
both cases quite definite examples of successions of 
interference bands were observed as the wave-length 
was changed, the intensity varying from a maximum 
value almost to zero as was arranged for by choice of 
distance. If we assume the simplest interpretation 
of these interference phenomena and regard them as 
analogous to those of a Lloyd's mirror fringe system, 
the effects may be viewed as follows For a direct 
ray path of length a , a higher ray path of length a' 
and a given wave-length X, the higher ray arrives N 
wave-lengths behindhand as compared with the lower 
ray where N — (a' - a)J\ If N is an integer the waves 
steadily reinforce unless a* is changing, while if N is 
halfway between two integers they are steadily 
opposite m phase If the wave-length is gradually 
increased to at the sending station, alternations of 
intensity may be expected, the number being 
(a'- a) )\ - [a'- a) j\'. The experimental observa¬ 
tions according to this simple interpretation indicate 
a path difference (a f - a) of the order of 80 kilometres, 
which is consistent with a reflecting layer at a height 
of about 85 kilometres Evidence was, however, 
obtained that the results may be somewhat compli¬ 
cated by the elliptical polarisation of the indirect ray, 
in which case the above estimate of the height ma y 
have to be revised Further experiments on this 
point are m progress. But the interference pheno¬ 
mena between two rays depending on the existence 
of a deflecting layer seem definitely established 

It has been usual to attribute the difference between 
day and night strengths of wireless signals to a 
difference in the sharpness of the boundary of the 
effective atmospheric layer, the lower boundary being 
assumed sharper by night than by day We think, 
however, that the transition cannot be sharp com¬ 
pared with the wave-length, particularly tor the 
short waves we have used, and therefore the term 
** reflection," used for convenience above, must be 
taken as meaning " ionic deflection " 

We imagine, therefore, that at night the layer is 
sufficiently high and intense to permit of ionic devia¬ 
tion taking place, the ray being turned through large 
angles without undue absorption. During the day 
the ionisation due to solar agencies throws the ray 
down at lower levels (for example, 40-50 kilometres), 
and here, although ionic refraction can take place, the 
collisional " friction" causes heavy absorption at 
these short wave-lengths and high grazing angles. 
The difference in the action of the atmospheric 
ionisation between day and night is therefore to be 
taken as due to the differences in height (and therefore 
density) of the effective layer, and not as due to the 
difference in the sharpness of the boundary of the 
layer,as has been usually assumed. 

These and other experiments suggest the inference 
that, at distances greater than about 100 miles from 
a wireless transmitter of these wave-lengths (for 
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example, 300-400 metres), night-time reception is 
dependent almost entirely on the upper indirect ray; 
and evidence is not lacking that, due to the more 
effective reflection by the ionised layer at smaller 
grazing angles, the signal strength maximum may m 
some cases increase with increase of distance from the 
transmitter E V. Appleton 

M A, F Barnett 

Cambridge, 

February 21 


The Propagation of Radio Waves over the Earth. 

Among the facts to be explained in a satisfactory 
theory of the propagation of radio waves over the 
earth’s surface are the curvature of the rays in trans¬ 
mission between stations far apart, the absorption 
during transmission, the peculiar phenomenon of 
fading, m which the magnitude of the received wave 
fluctuates more or less rapidly, the differences in 
transmission in different directions over the earth, and 
the extraordinary differences in the transmission of 
long and short waves 

This letter is to outline a new theory of trans¬ 
mission which accounts quantitatively for many 
previously unexplained facts of radio transmission 
A detailed treatment of important cases will appear 
shortly 

The atmosphere to a considerable height abov e the 
earth contains 10ns which react upon electromagnetic 
waves and, as shown by Larin or (Phil Mag , Dec 1924), 
may account for the bending of long waves around the 
earth His explanation, however, does not show the 
large and characteristic differences between short and 
long wave transmission, which become especially 
marked m passing through the region between loo 
and 200 metres Other theories, also, have the 
defect of predicting entirely incorrect results for short 
wave-lengths. 

The theory now developed takes into account both 
the earth’s magnetic field and the distribution of 
ionised particles in the atmosphere It is found that 
this held, together with the electrons, produces 
marked selective effects at wave-lengths between 100 
and 200 metres, and that these effects are different 
for different directions of transmission and for different 
planes of polarisation of the wave A summary of 
the effects follows 

For the case in which the electric force of the wave 
is parallel to the earth’s magnetic field, the only 
effect is due to a variation in ionic density above the 
earth This case is realised practically only over 
very limited areas of the earth's surface 

For transmission in any other direction or for any 
other direction of the electnc field, four effects are m 
general produced, namely, the plane of polarisation 
of the wave is rotated by an amount depending upon 
the density of free electrons, the magnetic field, and 
the frequency This effect reverses at the critical 
frequency, which, for a field of o*s gauss, is 1400 
kilocycles (214 metres) The second effect is that of 
double refraction in the medium, producing two waves 
of different velocities and polarisations. The third 
effect is a bending of the rays due to a variation in 
ionic concentration, as in Larmor's case, but, due to 
the magnetic field, this bending also, in most cases, 
reverses at the critical frequency, so that if long waves 
bend down in a certain region, short waves will be 
deflected upwards in the same region The fourth 
effect is a bending of the rays due to variations in the 
magnetic field strength, and this effect also reverses 
at the critical frequency. 

The general solution of this problem cannot be 
given in this note, but some interesting special cases 
will be described 
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For transmission from a vertical antenna along a 
magnetic meridian the electric vector tends to be 
rotated, and, when this rotation becomes equal to 
90°, the usual methods of reception produce no 
signals ; hence we should expect, m general, better 
reception of east-west than of north-south signals at 
certain points. Also, since the plane polarised ray 
can be resol veil into two circularly polarised rays 
travelling with different velocities, under certain 
conditions both components may not be able to travel 
over the same path between two points 

The rotation of the plane of polarisation for trans¬ 
mission along the magnetic field is rather large , for 
example, the electric vector in a wave 2 km. long will 
turn from vertical to horizontal in about 80 wave¬ 
lengths if there are present only 10 free electrons per 
cubic centimetre in a layer for which the mean free 
path is sufficiently long for free motion A wave 
100 metres long will rotate through the same angle, 
but m the opposite direction, m about 5000 wave¬ 
lengths or 500 km For larger ionic densities* 
appropriate to high levels, the waves may be rotated 
very rapidly, which is one of the causes of variable 
transmission along a magnetic meridian 

For transmission at nght angles to the magnetic 
field, we find double refractions with the ordinary ray 
unaffected by the magnetic field and the other 
selectively affected. 

In all these cases, the variation in the number of 
ions and in the magnetic field at different heights 
above the earth produces deflexions of the rays which 
may be calculated 

The introduction of a resistance term into the 
equations of motion of the electron leads to an attenua¬ 
tion factor in the equations of wave-motion Thus, 
for transmission parallel to the magnetic field, the 
exponential term involves the reciprocal of the square 
of the frequency for frequencies sufficiently large 
compared to the critical value This means, there¬ 
fore, that attenuation due to this cause falls off 
rapidly as the frequency is increased At the other 
extreme the same expression is found to apply, except 
that m place of the transmitted frequency, the 
critical value is substituted Hence in this range 
attenuation due to this cause is constant There are, 
of course, other causes of attenuation—for example, 
the conductivity of the earth" 

When the frequency is near the critical value, large 
anomalous effects occur. For example, the wave 
may be required to travel over a widely different path 
by a slight change in either the magnetic field or the 
ion density The signal may arrive at the receiver 
from several directions simultaneously or succes¬ 
sively, producing fading or apparent change of 
direction. The absorption may become extremely 
high for certain rays 

The detailed theory, with its predictions, will be 
published soon. H. W. Nichols. 

J. C. SCHELLENG. 

Bell Telephone Laboratories, Inc , 

New York City, 

February 6." 


Molecular Symmetry In Crystal Structure. 

It has been pointed out by Clark 1 that there is a 
great similarity between the structures of the four 
alkali poly halides Kl >( Csl 3 , CsIBr,, and CsICL. 
They have the same arrangement of atoms in unit 
parallelepipeda, if the unit ceils are chosen so as to 
contam one molecule. The arrangement is with the 
metal atoms at the comers of the cell and the halogen 
atoms inside the cell and in a line on the body diagonal. 

1 A, L. curie, Pro, Nat, Acad. Set, 9, 4,192s, p. ita. 
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The same arrangement is taken up toy the complex 
radicles in the hexammoniates of the nickel halides 
and the hexahydrate of zinc toromate. This body- 
centred grouping is a deformation of the arrangement 
in CsCl.* 

A study of the chlorates, bromates, and iodates of 
sodium and potassium shows that similar relations 
exist between these salts. Some are closely related to 
caesium chlonde m structure, which we shall call the 
CsCi set, and the rest to sodium chloride, referred to 
below as the NaCl set The distinction between the 
more complex salts and the simple halides is that in 
the former the chemical molecule can be identified, 
in the latter it cannot. 

Sodium chlorate and sodium bromate have been 
studied by several workers * They belong to the 
NaCl set. with four molecules, per unit cell, the edge 
of the half - molecule parallelepiped on being 3*29 
angstroms m the chlorate and 3*35 angstroms in the 
bromate 

The three potassium salts have been examined by 
the Avnter using the ionisation spectrometer, and the 
following results were obtained . 

Potassium chlorate, which is monoclimc, belongs 
to the NaCl set The half-molecule parallelepipedon 
has edges 3 56, 69, 3-09 angstroms. Potassium 

bromate is ditrigonal pyramidal (pseudocnbic) 
Measurements on the spectrometer show it belongs to 
the CsCl set, the edge of the one molecule pscudocubo 
being 4-46 angstroms Potassium lodnte monoclimc 
(pseudocnbic) The spectrometer method, and a 
photograph taken by the powder method, show tbal it 
belongs to the CsCl bet The edges of the one molecule 
parallelepipedon are 4-57, 4*50, and 4-50 angstroms 

No measurements have been made on anhydrous 
sodium lodate, but, from its form and specific gravity, 
it probably belongs to the CsCl set 

The great similarity between these more complex 
salts and the simple halides shows that the complex 
radicles act as single units and the molecule behaves 
as an electric doublet Each radicle is surrounded, 
but not ecjuidistantly, by six or eight oppositely 
charged radicles according as the crystal is of the 
NaCl 01 CsCi type The question arises as to the 
possibility of determining the positions of the con¬ 
stituent atoms of the complex radicles, from sym¬ 
metry conditions and intensity measurement^ 

The case of csesium dicliloro-iodide, examined very 
completely by Wyckoff, 4 indicates that thus deter¬ 
mination is impossible from symmetry considerations, 
and he attempts to fix the chlorine atoms from his 
intensity measurements alone, describing his results 
as very uncertain on this account. Symmetry 
considerations, following Shearer's principle, 4 show 
that the CsICl a molecule should possess a trigonal 
axis, which is impossible for any static arrangement 
of the lCl a radicle, since chemical considerations of 
stability, and the shape of the cell, negative the 
placing of the atoms in a line along the trigonal axis. 

Another relevant case is that of the ammonium 
radicle in ammonium chloride. The radicle as a 
whole occupies positions in space which determine the 
crystal symmetry, and the positions of the hydrogen 
atoms cannot be determined. This conclusion is 
verified by the study of the ammonium alums 

There seems to be no valid reason for giving to the 
hydrogen atom alone the negative privilege of self- 
effacement m symmetry considerations, so long as 
it occupies space. The fact that the salts containing 
complex radicles which are considered above are so 


J H. A. Dtoldjuon, J.A.C. 9 ., 44, rp. 1489. 

1 A. Kama®, DiSoertation, Amsterdam, 192$; W. Klby, Zsit> /. Physd 


*1 J'A.C.S., 43 * *9*0, p. ixoo. 

1 G. Shelter, Pro. Phys. Soc. Load., 33,1943, 81. 
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closely related to the simple halides leads to the 
conclusion that, for other radicles as well as am¬ 
monium, the symmetry is independent of the position 
of the constituent atoms in the radicle, the latter 
behaving as a unit The crystal-forming forces are 
probably electrostatic attractions independent of any 
structural axes the radicles may possess. 

The occurrence of what has been called ionisation in 
the simple halides has led to the conclusion that no 
deduction as to atomic symmetry can be made from 
their crystal structure As I have pointed out 
elsewhere, 4 this " ionisation " probably indicates the 
presence of heat motion in the form of rotation In 
the simple halides the radicles can rotate separately, 
since there is no molecular bond In the more com¬ 
plex salts considered above, m which the chemical 
molecule exists, the molecule apparently rotates as a 
whole about the electrostatic axis of the doublet, and 
the positions of neighbouring molecules are probably 
determined by the sizes of the radicles and pressure 
considerations, similar to those descntied by Bartlett 
and Langmuir, 7 to explain the transition of ammonium 
chloride from the CsCl to NaCl type 

J H Smith. 

Physical Laboratory, University College, 

Ixmdon, January 29 


The Atomic Weights of Zirconium and Hafnium. 

It is just a hundred years ago that the atomic 
weight of zirconium was determined by Berzelius. 
The method used, namely the analysis of the sulphate, 
yielded too low a value for the atomic weight, the 
same being the case in all the different methods used 
by his followers This error was compensated, how¬ 
ever, m part by the presence of 0-5 to 2 per cent ot a 
heavy element (hafnium) m their preparations (see 
Nature, March 15, 1924) It was only in 1917 that 
Venable and Bell, when analysing ZrCl 4 , used a more 
trustworthy method originating from T W Richards’s 
laboratory The values found by these investigators 
were appreciably higher than those found by their 
predecessors, and showed at the same time fluctua¬ 
tions for the values of the atomic weight, greater than 
should be expected considering the extreme pre¬ 
cautions taken and the reliability of the methcKl used. 

These fluctuations could not be accounted for at 
the time of the measurements After the discovery 
of hafnium it suggested itself that the variations found 
by Venable and Bell were due to a varying hafnium 
content m the preparations used Through the 
courtesy of Prof Venable we have been able to 
investigate the samples used by him and by Dr Bell, 
and have found a hafnium content varying between 
0*7 and somewhat above 1 per cent Taking into 
account this presence of an element having the atomic 
weight of about 180 in their preparations, Venable and 
Bell calculated the value 91*3 for the atomic weight 
of zirconium. This value is in an excellent agreement 
with the value (91-25) arrived at recently by Honig- 
schmid and Zintl (Zett anorg . Chem 139, 293, 192^) 
using a preparation purified from hafnium in this 
laboratory and found to contain less than 0*02 per cent 
of this element It is of great interest that the above 
nunibers coincide coselv with the value which can be 
estimated from experiments with positive rays. Aston 
found for zirconium the mass lines 90, 92, 94, and a 
doubtful one at 96, and estimates the atomic weight 
as 91-4 or 91*2, according to whether the mass 
number 96 is included as an isotope or not. We 
may| therefore, be justified m believing that the atomic 

• T. H. Smith, Seitnttt Progress, Jan. 1924. P 4°3 

* Bartlett and Langmuir, J.A CS, 43. * 9 *L P 84. 
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weight of zirconium is 91*3 with an accuracy of about 
0*1 unit. 

While the presence of 1 per cent. HfO fi in a pre¬ 
paration of ZrO, influences the apparent atomic 
weight by 0*6 unit, the presence of 1 per cent, of 
ZrO, lowers the apparent atomic weight of hafnium 
by not less than 1-4 units One must thus obtain a 
hafnium preparation containing a very small amount 
of zirconium in order to fix the atomic weight of 
hafnium with an accuracy similar to that reached for 
zirconium. It was possible some time ago to supply 
Prof. Hdmgschmid with such preparations from this 
laboratory The values found by him, when analys¬ 
ing HfBr 4 , for the best preparation were 178*32 and 
178*35, and for a less pure fraction 177*78 and 177*80. 
The samples used by Honigschmid and Zintl were 
recently very thoroughly investigated by Mr Thai 
Jantzen by means of the method of X-ray analysis, which 
when proper precautions are taken is able to give values 
of high accuracy and offers a simple method of estimat¬ 
ing the zirconium content of hafnium preparations 
The values for the zirconium content of these pre¬ 
parations were found to be o 1O and 0*57 per cent 
The values for the atomic weight found by Hbnig- 
schmid and Zintl have thus to be raised to 178*57 in 
the first, to 178*64 in the second case, and we may, 
therefore, with a probable error of less than o 1 unit fix 
the atomic weight of hafnium at 178 6. 

G Hevesy 

Universitetets Institut for teoretisk Fysik, 
Copenhagen, February 5. 


Late Paleeollthic Art in the Cress well Caves. 

1 write as chairman of the British Association 
Committee, now resuming, by permission of the Duke 
of Portland, the exploration of the Cresswell Caves 
where it was dropped some torty years ago by the 
Rev Magens Mello and myself, to prevent your 
readers from being misled by the following passage 
in the third edition of Prof Sollas’s book on " Ancient 
Hunters," p 536 

“ There is a singular absence of any attempt at art 
m all the Palaeolithic stations of England. The horse 
figured here [Fig 299] is, I am assured, a forgery 
introduced into the cave by a mischievous person." 

The Cresswell horse was the first proof of the range 
into Britain of the wonderful art of the French caves, 
and the discovery made in the 'seventies by myself 
was published—after a careful scrutiny bv Sir John 
Evans, Sir Augustus Tranks, Lord Avebury, General 
Pitt-Rivers, and other leaders—in the Quarterly 
Journal of the Geological Society of London it has 
remained unchallenged for more than forty years, 
and has passed into the literature of anthropology 
Res judicata est The charge of forgery is not now 
to be made without clear evidence In answer to a 
letter asking for this evidence Prof Sollas writes to 
me that it is based on what he was told " some years 
ago, I think 1919," by a clergyman since dead,'who 
declined to give names or other particulars. This 
means that the charge of forgery is founded on 
gossip without a shred of evidence, and is unworthy 
of further notice 

The Cresswell horse is engraved in fine lines in a 
style similar to that of the figures of animals found 
since in the late palaeolithic caves of France and 
Switzerland It is not accurately represented by 
Prof. Sollas in his Fig 299 This figure is copied from 
Evans's " Ancient Stone Implements " (2nd edition, 
p 52a), in which my woodcuts were used If the 
copy be compared with the original it will be seen 
that the details have been omitted, leaving merely 
an outline useless for the study of the art of the caves. 
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Prof, Sollas is equally unfortunate in his sweeping 
statement that there is ho attempt at art in the 
paleolithic caves of England. Our Committee is now 
at work at Cresswell, and Messrs, Garfitt and Leslie 
Armstrong have already recorded the discovery of 
incised figures of bison and reindeer along with other 
late palaeolithic finds. A3 the work proceeds it will 
probably result in further proof that the picturesque 
gorge of Cresswell Crags was a hunting station of the 
artistic tribes who followed the wild animals in their 
migrations from the south of France into Britain, 
then the north-western region of the great Pleistocene 
Continent. W. Bovo Dawkins. 

Fallowfield House, 

Fallowfield, Manchester, 

January 29. 


The Ages of Peat Deposits. 

The wide interest now taken m the study of peat 
will, I think, justify further reference to the subject 
of Dr Pearsall’s article in Nature of December 6 
and the letters from Mr, Tonks and Mr Forbes which 
followed on January 24 It is satisfactory to note 
that Dr. Pearsall has withdrawn from the obviously 
fallacious correlation he at first put forward He 
now, however, makes a second correlation based on 
the identification of the birch scrub on the peat- 
covered 25-foot beaches as Lewis’s Upper Forest, 
making the latter Neolithic in age and therefore 
climatically in conflict with the evidence in the 
Pen nines. This yields him the same result, namely, 
that climatic deductions from peat and forest beds 
are untrustworthy. 

This second correlation, however, has no more to 
recommend it than the hrst. Mr Forbes will, I am 
sure, bear me out when 1 say that a few isolated 
occurrences of birch scrub at a low level are no proof 
of a forest period. On the contrary, the evidence of 
the submerged forests indicates that the period of 
greatest tree growth in the British Isles, t.e. Lewis's 
Upper Forest, antedates the 25-foot beach Dr. 
Pearsall will, therefore, have to try still another 
correlation if he wishes to establish his point 

May I add to that of Mr, Tonks my appreciation 
of the admirable work recently done m the Pennines 
by Dr. Woodhead, Mr. Buckley, and Mr Holmes. 

W B. Wright. 

Manchester 


In directing further attention to the question of 
peat deposits, Mr Wright seems to add little to the 
questions raised He accuses me, however, of basing 
a hypothesis on the occurrence of isolated patches of 
birch scrub. I have repeatedly (and publicly) ex* 
pressed the opinion that the presence of timber in 
peat can have little significance unless the wood layer 
is continuous over a very wide area, and I have, 
indeed, criticised Lewis on the grounds that his 
" forest layers " did not always fulfil this condition. 

I may, therefore, be forgiyen for finding Mr. Wright's 
accusation a little amusing It appears to me* how¬ 
ever, that his criticisms can only be seriously urged 
by disregarding completely the use of the words 
" may " and " might ' in my letter (although one of 
them is italicised), and by failing to attach any sig¬ 
nificance to the sentence which expresses the opinion 
that* on whatever they are based, these hypothetical * 
correlations throw doubt on the climatic hypothesis 
of peat stratification. This is the gist of the letter* 
to which Mr. Wnght's attention may be redirected. 

W. H. Pearsall. 

The University* Leeds. 
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The Mortality of Plaice. 

The letter of Dr. G. P. Bidder in Nature for 
January 31, p. 155, on '* Constant Differential Growth- 
ratios and their Significance," raises the very inter¬ 
esting question: Are plaice potentially immortal ? 
In other words, does senile decay occur ? This might 
be decided directly by cytological investigation of 
old fish, but there is another indirect aspect of the 
question which my own work on plaice suggests as 
worthy of being brought forward m this connexion; 
namely, the differential death-rate of the sexes. 
Dealing with large collections from two regions, the 
North Sea and western part of the English Channel 
respectively, I showed (International Investigations 
Marine Biological Association, Report Ill. 1906-8 
(igii)J that in each region males were more numerous 
than females up to the age at which the majority 
of males become mature for the first time , after 
which, or soon after which, females begin to prepon¬ 
derate, the number of males diminishing somewhat 
rapidly 

Commenting on this phenomenon I said ** The 
reason for the rapid decline in the relative number of 
males just after maturity might be somewhat obscure 
if only natural causes were at work. We know, 
however, that in the breeding season the catch of ripe 
males by trawlers greatly exceeds that of females on 
the spawning grounds ; and it is possible, as Hefford 
suggests, that this factor may be the cause of the 
rapid decline in the proportionate numbers of this 
sex after maturity is reached " This artificial factor 
would, however, scarcely explain the whole result, nor 
would it account for the same phenomenon in the 
plaice of the Barents Sea, which was practically a 
virgin fishing - ground when Atkinson investigated 
it in 1907 and 1908 (Journal of the Marine Bio¬ 
logical Association, vol 8, Nos 2 and 5) Then 
there are many cases of other species of fish and of 
other groups (cited by S W Geiser, American 
Midland Naturalist , vol. 8, No 7, 1923) in winch 
the same thing occurs, and where there is ap¬ 
parently no suspicion of the unequal incidence in 
the two sexes of extraneous factors tending to 
the longer survival of one sex How then are we 
to account for the difference except by the lesser 
viability of males ? This apparently implies natural 
death 

Dr. Bidder also makes the interesting statement 
that " the ratio of ovary-weight to body-weight has 
no relation to age, but only to body-weight; in this 
as in some other respects, the age of a plaice is not 
measured by years but by the quantity of food which 
it has succeeded in assimilating. Among the " other 
respects " with which I am familiar from personal 
investigation I may mention the advent of maturity, 
which is apparently determined by sue and not by 
age. Thus the plaice of the Barents Sea (see Atkinson, 
ibid.) are the same average site at first-maturity as the 
plaice of the central North Sea, but the average age 
at first-maturity differs very considerably owing to 
the much slower growth-rate of the Barents Sea fish 
{up to 1908 at least), due ostensibly to overcrowding 
and limited food Supply. The same general cause 
would also account for the fact that while the average 
site at first-maturity of the North Sea plaice soon 
after the War (during the latter years of which 
restrictions on fiBhing produced overcrowding) was the 
same as in pre-War years, the average age at first- 
maturity was considerably higher. 

William Wallace. 

Fisheries Laboratory, 

Lowestoft, 

February it. 
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Goal Resources of Alberta. 

I should like to use the medium of yotir pages to 
ask that, when scientists and others sit in their offices 
or studies at home, to write about the resources of 
the outlying portions of the British Empire, they at 
least consult up-to-date and official reports on their 
subject. I hesitate even to suggest that they might 
restrain their pens either from modesty or from fear 
of ridicule when their information is only second¬ 
hand. 

A case m point is a recent volume on " Fuel ” 
in the " Resources of the Empire " series The 
description of the coals of Alberta, which have been^ 
estimated to constitute more than 60 per cent of 
the coal resources of the British Empire, is allowed 
only one and one-half pages out of the 63 pages in 
this section of the book The compiler takes most of 
his statements from a report published in 1913, and 
now much out-of-date But, to make matters worse, 
in a drastic condensation of the earlier report, he 
retains all or most of the mistakes and adds others 
The result is laughable to any one who knows anything 
of the subject 

The Canadian Government at Ottawa has published 
many reports on the natural resources of the country, 
and the Scientific and Industrial Research Council of 
Alberta, during the past five years, has published ten 
reports on the resources of the province These 
reports are readily available in England, and requests 
for information receive attention There is therefore 
no excuse for the publication in England of out-of- 
date and incorrect statements 

Edgar Stansfield, 
Honorary Secretary, 
Scientific and Industrial 
Research Council of Alberta. 

Edmonton, January 30. 


Pliocene and Pleistocene. 

As you quote in Nature of February 21, p 278, 
from a note of mine pnnted in No. 6 of Natural History 
(American Museum of Natural History), will you allow 
me to state that the note quoted was not submitted to 
me in proof by the editor of Natural History The 
part you quote embodies a serious misprint The 
words “ distinguished by the marine ' Pliocene 1 ” 
should read “ distinguished by the name ' Pliocene/ ” 
As I am writing further on the application of the 
terms " Pliocene " and " Pleistocene ” to various 
deposits in East Anglia, I should like to remove at 
once this unfortunate misrepresentation of my views. 

E Ray Lank ester 


Mercury Helide. 

In a recent note (Nature, December 13, 1924, 
p. 861), dealing with tne formation of mercury helide, 
mention was made of a plan which was being per¬ 
fected for a quantitative analysis of the compound. 
The analysis has now been completed, with the result 
that 210*79 parts by weight of mercury were found 
m combination with 4*18 parts by weight of helium. 
Hence 200 6 parts by weight of mercury combine 
with 3 98 parts by weight of helium Tiie simplest 
formula for the helide is therefore HgHc, 

A detailed account of the work upon Which this 
conclusion is baaed, will, I hope, be published shortly. 

J. ). Manley. 

Daubeny Laboratory, 

Magdalen College, Oxford, 

February 13. 
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The Control of the Tsetse Ply Menace. 

By C. F. M. Swynnerton 
( in charge of Tsetse work in Tanganyika Territory). 


T SETSE-FLY problems may be divided into three 
—the problem of G palpalis and the ram-forest 
tsetses, that of G. taehinoides and that of the savannah 
or 44 bush ” tsetses belonging to the morsitans and fusca 
groups. These, as Major Church showed well in his 
recent article in Nature, January 31, inhibit the 
development of vast areas in Africa, and members of 
the morsttans group are the earners of Rhodesian sleep¬ 
ing sickness. It is to the control of the bush tsetses 
that I shall refer in this article (though the broader 
pnnciples laid down would refer to all), and I shall 
describe in particular the methods and ideas that wc 
are employing in our fight against them in Tanganyika. 
These may be understood best if I say that I have 
from the first felt that if we are to attack the tsetse-fly 
economically as well as effectively, we must do so in 
the main by the mere diversion and regulation of 
agencies already in existence—always, of course, with 
the fullest knowledge of and regard to the habits of 
the particular species we are fighting. 

This implies that the natives would be taught to 
understand and take part in the solution of their own 
problems, and that natural agencies, such as grass-fires, 
flooding and exceptional seasons, would be harnessed. 
In a report to the Portuguese Government {Bull. Ent. 
Res., vol. xi. pt. iv. pp 315-385) I laid special stress 
on the fact that 44 settlement properly planned will 
protect itself,” on the utility of offering inducements 
to natives to settle in places, perhaps quite limited, 
where previous ecological investigation should have 
indicated that their presence will lead to control of the 
fly, on the part that European settlement on a sound 
agricultural basis might be made to play if clearing of 
the crucial spots were made a condition of occupation 
and the farms were small enough, and on the probable 
great value of postponing the annual grass-burning, 
usually worse than useless, to the end of the dry 
season (October), and then carrying it out under chosen 
conditions and in a thoroughly organised fashion. 1 I 
also emphasised the necessity for studying means of 
consolidating clearing or, in the absence of consolida¬ 
tion, the need, in a great fly-belt, for providing fly- 
proof barriers up to which to work ; and, in a later 
report {Bull. Ent. Res., vol. xiii., pt. iii. pp. 317-370), 
I sketched the scheme which has since been put into 
operation in Tanganyika Territory, and will be 
described briefly here.® 

It should be noted, first, as regards ” settlement 
properly planned,” that the bushless cattle-areas of 
that Territory are, m very large part, “ culture steppe,” 
to borrow, provisionally, a German term. That is, 
they are kept free of bush and, thereby, of tsetse-fly, 

1 I bated this recommendation primarily on more than fifteen yean 
of) experiment and observation as to the results on woody vegetation of 
graM'ftrcs lighted year after year in different months, but suggested that 
deferred fires would also have the other effects—on the pups and as to the 
driving of the fly on the wins into unburning thickets, which would them- 
selves gradually be destroyed—which I shall describe below. Sfaircore, in 
19x4. included grass-burning postponed to late July or August, for the 
clearing up and driving of any flies still scattered, amongst his measures 
of attack on the dry season centres of G morttfaw Lloyd and Johnson 
have suggested that, long grass being inimical to breeding, the postpone¬ 
ment of burning may be useful also for the prolongation of this unfavourable 
condition. 

My experiments in Shinyanga will txfdescribed in* detail in the Bulletin 
of Entomological Research. 
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almost solely through the presence of sufficiently (not 
excessively) closely-dotted villages with their chopping 
for firewood, building and cultivation and the browsing 
of their numerous stock. On the whole, settlement 
and bush, man and fly, are sharply segregated. It is 
hoped that by encouraging this form of settlement in 
the far greater areas in which the natives all live dotted 
through the bush, pestered with tsetse and subject to 
other serious disabilities, we shall extend segregation 
and obtain what will be, for practical purposes, a control 
of the fly. This form of settlement—implying concen¬ 
tration of organisable labour, a safe base from which to 
extend, and a breeding centre for population which, being 
accessible, is capable of receiving assistance from us— 
is in any case a necessary preliminary to all measures 
of a large nature against the tsetse in the bush—that 
is to say, to reclamation. The production of it through¬ 
out the Territory will be gradual, and in certain parts 
it may prove to be impracticable, but appreciable suc¬ 
cess is already in places attending our initial propaganda. 

Concentration accomplished and the natives in our 
new culture steppes assisted to become the possessors 
of cattle (for these are necessary in order to 44 anchor ” 
them), it will remain for them to protect themselves 
against encroachment of the bush and the fly and to 
expand their fly-free grazing pari passu with the 
increase in their cattle. This, with tact and propa¬ 
ganda, will be done as we have already begun to do 
it in Shinyanga—through sheer clearing (as last year), 
for this appeals to the native, or better, through more 
discriminating measures which will be earned out by 
the people themselves under our guidance during a few 
days each year. Here I would say that our victory 
in Shinyanga lay not in our large clearing of ground— 
many people have cleared ground (and then let it go 
back to bush and tsetse)—but in the successful teaching 
of a native population to tackle its own problems. 
Stiebel, McMahon, Scupham are my administrative 
collaborators to whom the credit for this is chiefly due. 

Thereafter, as population increases (and we would 
help it to increase by means of propaganda in hygiene), 
the scheme is that we should so guide the directions of 
expanding settlement as to bring into being coalescence, 
and thereby complete our fly-proof barriers and break 
off our blocks—the latter corresponding, let us say, in 
width with so small a fly-belt as that of Zululand. 
These, being of more manageable dimensions than our 
entire belt, would next be attacked individually in 
order to obtain final security and room for the freest 
development. 

What methods are we to apply to the blocks? 
Lambom’s fine work in the breeding and release of 
parasites has been mentioned by Major Church. This, 
in places, might prove a useful contributory measure. 
Shircore, in an admirable little paper published in 1914, 
suggested, first, the concentration of attack on the 
dry-season centres of G. morsitans (which would first, 
he suggested, have been isolated by clearing from the 
rest of the bush and finally be cut down themselves); 
and, secondly, for the further controlling of the move¬ 
ments of the fly (which can be done, he conri«j^rs # 
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even by narrow barriers), " the splitting up of fly-belts 
near villages and along main routes by forest destruction 
and burning.” This, with the extension of agriculture, 
the clearing of villages and the attacking of the fly- 
centres, would ultimately, he thought, limit fly to areas 
which need not be entered by the natives. I doubt 
whether, short of such concentration of population as 
would produce “ culture steppe,” these measures could 
maintain safe segregation in any considerable belt; but 
they are thoroughly sound in principle and probably 
roughly represent a part of the means by which the 
relatively small belts of South Africa were unintention¬ 
ally cleared of fly by the early settlers. Under such 
conditions I propose to use them freely. 

Jack has experimented on a large scale in the 
destruction of game—but while, here and there, the 
checking of particular movements, large or small, of 
game animals may, if it is also feasible, be very 
necessary, no one wishes to exterminate our wonderful 
African fauna, a heritage of the Empire, of posterity, 
and of the scientific world, if we can control the tsetse 
otherwise. Our first results in Tanganyika lead to the 
very strong hope that we can, at least in the type of 
belt in which I have worked chiefly of late (Acacia- 
bush with thickets as the keynote to the fly’s control, 
much like the fly-bush seen by me in Zululand); and 
suggest that we should wait a little longer before we 
commit ourselves finally anywhere to counsels of 
despair in the form of war against the game 8 

I have mentioned my own views already on the 
utilisation of man-power and the grass-fires and on 
discriminative clearing, and I think that the diversion 
of native energy and settlement—or European energy 
and cultivation where that is present — to the de¬ 
struction and breaking up merely of the locally- 
important types of thickets, is likely to be a most 
valuable measure, because thickets are the chief 
breeding place of most species of tsetse and a refuge 
for all during fires. I am employing this already in 
conjunction with late grass-burning. 

As regards the latter, I demonstrated last year (and, 
concerning certain points, many years previously) the 
correctness of the view stated in my Portuguese report, 
that postponed and organised grass-burning is capable, 
where the grass and the dry season are long enough, of 
destroying small woody growth and numbers of the 
smaller thickets, lojp and (to judge from a comparative 
count obtained at Shinyanga) pupae, and of driving the 
flies before the fire in great numbers into previously 
burned patches and such unburmng thickets as are as 
yet uncleared. Our work suggested that in these places 
they can be exterminated (given the labour) by sheer 
catching on a great scale by hand and otherwise before 
they disperse. There can be little doubt also that by 
means of October grass-burning Father Cirvegna, a 
missionary in the fringa district, has cleared of fly 
jG. morsiians), progressively but completely, an area 
a dozen miles m diameter in three burnings. The 
measure is not applicable everywhere. 
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An exceptional season appears to have been respon¬ 
sible for the disappearance of the fly in 1921 from some 
of the out-jutting portions of the Shinyanga belt. 
Had there existed fly-proof barriers between these and 
the main belt, they would not have been re-stocked. 
It is thus, and for the accentuation of the effect of 
late grass-burning, once this is installed as an annual 
custom, that I suggest that we shall ” harness the excep¬ 
tional season ” for the clearing of some of our blocks. 

Finally, the verification by Hams of views held by 
him (for example as to the possibility of isolating 
tsetses in particular pieces of bush until, as I under¬ 
stand it, they starve) is likely, when it comes, to help 
greatly. 

I am experimenting also in Shinyanga as to con¬ 
solidation of ground gained. We are offering induce¬ 
ments to natives to settle where their activities will 
be of use, introducing a rule that villagers should keep 
down young shoots from cleared growth round their 
villages, experimenting in the encouragement of the 
keeping of goats for their browsing, trying to induce 
people in culture steppe to dig up stumps for firewood 
rather than make journeys to the bush for it, and 
experimenting in cheap methods of killing woody 
growth. The encouragement given by our Department 
of Agriculture to the use of ploughs by the natives is 
helping me, for ploughing entails the removal of stumps, 
and we arc diverting so far as possible large-scale 
cotton culture by means of ploughing to the actual 
ground I am clearing. The replacement of great 
thicket-areas by high forest (in this form, an idea of 
Fiske’s), the safeguarding of roads, the means of 
reducing the carrying of fly into contact with cattle 
by man, and the testing of three important questions 
in connexion with the game, including its possible 
utilisation as an ally in our fight with the tsetse, are 
amongst the further experiments which are already 
in progress or contemplated. 

In short, with the very hearty co-operation of the 
other Departments and of the District Administration, 
I have put into effect and, I think, begun to justify 
the view, that we can now best advance our knowledge 
of how to fight the tsetse by taking a definite large 
area or entire Territory and applying to it, without 
stint of necessary funds and labour, all ideas and 
knowledge that have been gained hitherto, and all 
further knowledge we yet shall gain, m a large-scale 
experiment in control by means (preferably) of re¬ 
clamation officers working hand in hand with research 
officers. The latter are still needed for expert “ survey,” 
for the many points which will come up for investigation 
as we go along, and because, for economical and 
effective work, our knowledge of our flies’ habits and 
habitats must be absolute ; and, should funds become 
available, they will be needed in some numbers, in 
order that, as they master thoroughly the details of 
the problem and the work in the field (which it would 
talce new men, unattached, some years to do), many 
may pass on from the earlier centres to other parts 
of Africa and assist in making the campaign general. 
Especially is needed a large fund to meet the various 
expenses of a scheme which shall provide for this gradual 
development of large-scale experimentation in actual 
control under all African conditions; that is, at the stage 
we have now reached, the right method of research. 



340 


NATURE 


[March 7, 1925 

The Phylogenetic Classification of Flowering Plants. 

By John Parkin. 


I ^HE epithet, phylogenetic, in the above title 
might be considered superfluous, as all biologists 
are agreed that a taxonomic arrangement of any group 
of plants or animals should, so far as possible, follow 
evolutionary lines; after that, its convenience should 
be considered. Strange to say, up to the present, no 
arrangement of the Flowering Plants (Angiosperms), 
which has been generally adopted in text-books or 
used for floras, merits the term phylogenetic—hence 
the insertion of the word in the heading to this article. 

Of the two chief classifications in use at the present 
time, that of Bentham & Hooker never outwardly 
professed to be a phylogenetic arrangement; while 
that of Engler, though apparently launched as such, 
has proved unworkable from the evolutionary point 
of view, and bears the impress of being artificial in its 
mam contention, namely, the primitiveness of the 
apetalous unisexual flower of few parts. Surely, then, 
the time is ripe—some would say long overdue—for 
the introduction of a new system embodying up-to-date 
views respecting the evolution and possible origin of 
the flower. A strong movement in this direction is 
being taken by Mr J Hutchinson of the Kew Herbarium, 
and a series of papers by him, entitled “ Contributions 
towards a Phylogenetic Classification of Flowering 
Plants/’ are appearing in the Keiv Bulletin} It is the 
purpose of this article to invite the attention of botanists 
to these papers, and at the same time to review briefly the 
general position and trend of this department of botany. 

Kew has never adopted Engler’s system. It has 
hitherto remained faithful to that of Bentham & 
Hooker as expressed in their classical work the“ Genera 
Plantarum.” But at last it shows unmistakable signs 
of breaking away and of inaugurating a new arrange¬ 
ment on logical lines. As it controls largely the system¬ 
atic botany of the Empire, such a system is bound to 
make headway , so it is incumbent on those botanists 
who are interested and sympathetic to give it their 
attention and helpful criticism, in order that it may 
benefit thereby before it becomes too stereotyped A 
new system cannot be fully worked out all at once. 
Hutchinson’s method ol publication by a scries of pre¬ 
liminary papers gives ample opportunity for this kind of 
criticism, and we are sure that such comments will be 
much welcomed. He has already enunciated his 
principles and dealt in detail with some of the important 
families 2 composing the Ranales upon which his 
system is based, and last year he published his pro¬ 
posed rearrangement of the orders (cohorts) and 
families constituting the Archichlamydege of Engler 
(the equivalent of the Polypetalae and Apetalae com¬ 
bined of older classifications). These papers are not 
only worthy of the attention of the taxonomist, but also 
of the general botanist. They infuse new life into a 
department of botany which at times is apt to savour 
too much of the kind of material with which the 
systematist usually deals. 

It is well to remember that, prior to the publication of 
“ The Origin of Species/’ systematic botany was under 

* Bulletin, pp 63 and 241, 1023 , pp 49 anil 114, 1924 
Ano?JS^ nCUlflCe ®’ Wmteraco ® (detached from the Magnollace®) and 
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the influence of the dogma of the constancy of species. 
Since systematists then adhered to the belief that the 
different forms of plants were special creations, the idea 
of primitiveness was not involved—it had no meaning. 
Consequently it was largely optional as to which group 
was given the initial place in a system. Two chief 
tendencies, however, are noticeable with respect to the 
Dicotyledons—one the placing of plants with incom¬ 
plete flowers lacking petals (the Apetalse) first, and the 
other, the putting of the Ranalean famines (Ranuncul- 
aceae, Magnoliacese, etc) [into this prominent position. 
One may be said to have culminated in the classification 
of Engler and the other in that of Bentham & Hooker. 
The former system in a measure owed its initiation to 
Brongniart, who in 1843 suggested that the apetalous 
division of Jussieu ought to be abandoned on the 
ground that these flowers are an imperfect state of 
polypetaly. This was a remarkable step forward on 
the part of this French botanist, considering it was 
ventured at a time when the principle of evolution was 
not generally accepted The German school later, 
wliile putting into practice to some extent Brongniart’s 
suggestion, e.g in uniting the apetalous Chenopods 
with the petalous Caryophylls—the stock example— 
made no attempt to interpolate the whole of the apetal¬ 
ous families among the Polypetalae; but instead 
diverged on novel lines by postulating, or at least 
inferring, the primitiveness of unisexual flowers of few 
parts, such as we find in the catkin-bearing trees and 
Casuanna. 

j Bentham & Hooker made no attempt to apply 
Brongniart’s principle They adopted the Cand&Uean 
classification, modifying it in certain respects De 
Candolle was the first to commence a dicotyledonous 
sequence with the Ranalean families, and Bentham & 
Hooker followed suit. They both treat the apetalous 
families as a sort of miscellaneous appendage, after 
dealing with the whole of the Polypetalae and Sym- 
petalae. It is interesting to note that no phylogenetic 
significance was attached to the position assigned to the 
Ranalean families. 3 Intuitively they appear to have 
alighted upon the primitive group. 

Hutchinson’s aim is to reconcile, as it were, the two 
opposing systems at present in use, on one hand, by 
taking the Ranalean families as his base and, on the 
other hand, by making full use of Brongniart’s principle. 
He considers such a system, broadly speaking, phylo- 
genetically sound, and with this the present writer is in 
agreement, 

Among British systematists Engler’s system has 
met with tardy acceptance. The conservatism of 
Kew has probably been the restraining influence—a 
conservatism which now appears justified. In uni¬ 
versities, however, it has by now been generally 
adopted, apparently without criticism. Doubtless 
Engler’s great name, coupled with the publication in 
association with Prantl of that colossal, finely conceived 
and beautifully illustrated work 44 Die Naturlichen 
Pflanzenfamilien/’ which marks an epoch in botanical 
literature, prevailed upon botanists to accept the 

• See, in this connexion, a letter dated May 13. 190;, from Sir j. D. Hooker 
to Dr, Newell Arbor, reproduced la " life and Letters of Sir J, D. Hooter ** 
(Leonard Huxley, Landon, ipiS, voL %% t p, ax). 
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system. It appears to me to be a most difficult one 
upon which to frame a course of instruction in what is 
known, for want of a better term, as systematic botany. 
Perhaps, though accepted in the abstract, it is largely 
ignored in the class and lecture-room 1 But there is the 
self-taught botanist to consider, and he has only text¬ 
books on Englerian lines for his guidance. 

Let us glance at the difficulties in the way of regard¬ 
ing Engler’s system as even remotely phylogenetic. It 
is based essentially on the character of the perianth: 
the mere fact of relying on one organ for his sequence 
arouses suspicion as to its naturalness. He commences 
with families possessing flowers without a perianth or 
with sepals only, passes to those with a petaloid perianth, 
and then to those with a definite calyx and corolla 
There is no evidence of the perianth arising in this 
de novo fashion, as outgrowths from the floral axis, as 
presumably is the supposition. Besides this, wc are 
committed to the difficulty of deriving the hermaphro¬ 
dite from the unisexual flower. In both cases the 
evidence—and there is an abundance—points the other 
way, namely, that the absence of the perianth or of 
one set of sexual members is due to reduction. In 
regard to the catkin families (Amentiferae) and the like, 
with naked or apetalous flowers, where obvious links 
with petalous hermaphrodite forms are not to the fore, 
surely it is simpler on circumstantial evidence to look 
upon these flowers as very reduced, than to view them 
as being primitive in character. Further, it is to be 
noticed that such flowers are grouped in dense and often 
complicated inflorescences—an arrangement which 
cannot be taken as primitive 

A considerable controversy has centred around the 
supposed primitiveness of the Amcntiferae on other 
grounds than the character of the flower. This has 
arisen in part through Treub’s classical researches on 
Casuarina published in 1891, and in part through the 
hope of deriving the Angiospcrms from the Gnetales 
through this group. The Amentiferae consequently 
received a considerable amount of attention, especially 
as regards the internal structure of the ovule. All 
attempts, however, to connect the catkin-trees with the 
Gnetales have proved abortive, or at any rate far from 
convincing. Treub’s discovery of the peculiar way 
(chalazogamy) in which the pollen-tube penetrates the 
ovule in Casuarina, though hailed at first as a primitive 
character of prime importance, can now only be 
regarded as secondary and of little or no phylogenetic 
significance. The Amentiferse may possess some 
primitive features in the ovule and in the structure of 
the wood, but they do not appear to have a monopoly 
of these. In one point the Magnolian group surpasses 
them, for certain of its genera lack vessels in the wood, 
and so are gymnospermous in this respect. It would 
thus appear quite feasible to regard the Amcntiferae as 
having come as an early offshoot from Ranalean stock 
along reduction lines. There is some evidence for 
their affinity with the Rosales generally, and with 
the witch-hazels (Hamamehdaceae) in particular. 
Hutchinson favours this view. 

In certain quarters in which the Amentiferous 
flower has been accepted as primitive, the Ranalean 
flower has also been admitted as a primitive type. The 
logical outcome of such an expression of opinion would 
surely be to infer a polyphyletic, or at least a diphyletic, 
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origin for Angiosperms. But there are grave difficulties 
in such an inference. At the present time I venture to 
think that the vast majority of botanists regard the 
Angiosperms as monophyletic; that is to say, an 
interrelated assemblage of plants which have arisen 
from one source. Apart from other considerations, one 
has only to dwell upon the unique type of embryo-sac 
and the same kind of stamen (microsporophyll) pre¬ 
vailing throughout the group to be convinced of this. 
Ruling out, then, the possibility of a mixed origin for 
Flowering Plants, the derivation of all forms of flowers 
from the Ranalean pattern, 4 especially as exhibited in, 
Magnolia and its allies, would appear to be the only 
feasible one; thus affording a basis upon which to 
erect a phylogenetic, or at any rate a logical, system of 
classification. 

The Monocotyledons have so far not been mentioned. 
Though various views have been held in the past 
regarding their relationship to the Dicotyledons, there 
is now a consensus of opinion that they have had a 
dicotyledonous origin. In other words, their ancestors 
possessed seedlings with two seed-leaves (cotyledons). 
How the monocotyledonous seedling with its single 
seed-leaf arose from the dicotyledonous one is still a 
matter of dispute. The Monocotyledons must perforce 
have branched off at a very early period, as the two 
groups arc traceable back to rocks of about an equal 
antiquity 

It is then on morphological rather than geological 
evidence that the dicotyledonous derivation of the 
Monocotyledons is favoured. It is difficult to interpret 
otherwise their peculiarities, such as the single cotyledon, 
lack of cambium and style of leaf Consequently, m a 
new system of classification which professes to be 
phylogenetic, they should follow, and not precede, as 
En^ler has them, the Dicotyledons Hutchinson, I 
believe, intends to place them so. Two points now 
arise which affect their arrangement. Have they had 
a single or plural origin from the Dicotyledons ? Though 
no precise answer can yet be given to this query, the 
present writer sees no cogent reason for regarding them as 
other than a natural self-contained group. Then it may 
be asked from what dicotyledonous assemblage of plants 
can they be derived ? The floral features m common 
between some of the water-lily family (Nymphae- 
acese) and the Helobieae (water-plantain, flowering- 
rush, etc.) suggest something deeper than mere parallel¬ 
ism. It may not therefore be unduly straining affinities 
to derive the Monocotyledons from the Ranalean 
plexus The Helobieae can then be treated as the 
primitive group, at any rate so far as floral features 
arc concerned. The question of the origin of the 
Monocotyledons is largely bound up with that of the 
habit of their immediate ancestors Henslow, years 
1 ago, suggested an aquatic origin, and though this was 
j seriously challenged by the late Miss Ethel Sargant in 
favour of a geophilous origin, it cannot yet be dismissed. 
The truth may lie somewhere between. Just as in the 
Dicotyledons, lines of both advancement and reduction 
with respect to the corolla (petals) can be traced. One 
of the former has ended in the Orchids, with their 

* A hermaphrodite flower, in abort, with its members indefinite in number, 
free from one another, borne spirally on a conical axis and arranged in a 
definite sequence on this axis, namely, proceeding from below upwards, first 
perianth members with no clear separation Into sepals and petals, then 
stameus, and finally carpels. 
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extreme specialisation for insect-pollination, and one 
of the latter in the Grasses, well adapted for pollination 
by the wind. Disregarding the teleology, we believe 
there is a substratum of truth in the following lines: 

They tell us that the homely corn that grows, 

From russet stem and leaf, our daily bread, 

Was once a lily ; which by various steps 
Of menial work, became degraded thus; 

It left its high-born sisters in their robes 
Of gorgeous idleness to clothe itself 


In this plain dress for common household use. 

Its bnght-hued petals, nectar cup, and store 
Of fragrance sweet, that insect lovers wooed, 

It sacrificed ; and only wandering winds. 

That have no sense of beauty or deught. 

Now woo its sober blooms with heedless sighs. 
But for this noble humbling of itself 
God has more highly honoured it, to be 
The chief support of human beings, made 
In His own image—rulers of the world. 

(To be continued,) 


Biographical Byways . 1 

By Sir Arthur Schuster* F.R.S. 


10. Hermann Helmholtz (1821-1894), Heinrich 
Hertz (1858-1894), and Rontgen (1845-1923). 
^HE names of Helmholtz and Hertz remain con¬ 
nected together in my mind probably because, 
when I met them towards the end of their lives, the 
conversation with both mainly turned on the nature of 
cathode rays Hertz adhered to the idea that they con¬ 
sisted of vibrations, while Helmholtz from the beginning 
stood up for the corpuscular theory, and was rather 
sore that the idea did not originate in his own laboratory. 
During the few months I was working there, at the end 
of 1874, Goldstein was engaged in the important re¬ 
searches which the Royal Society has recognised by 
the award of the Hughes Medal liis experiments, 
which showed that the rays emanating from a cathode 
were strongly repelled by an adjacent parallel electrode, 
were sufficient to convince Helmholtz that the rays 
consisted of a projection of negatively electrified 
matter, but Goldstein did not fall in with this view. 
“ Of course,” said Helmholtz to me a few years later, 
“ as soon as Stokes became acquainted with Crookes's 
experiment he guided him into the right path.” 

In his early years Helmholtz seems to have been very 
sensitive to criticism. Roscoe used to relate how he 
found him once ift great distress, complaining that his 
whole scientific career was endangered because some 
one had thrown doubt on one of his conclusions. 

The Physical Laboratory of Berlin in 1874 contained 
only three or four rooms, with about a dozen students 
engaged in researches on a number of subjects mostly 
suggested by Helmholtz. In his dai*y rounds he used 
to discuss scientific problems freely with each in turn. 
He was as quick as Kelvin in being able to shift his 
mind quickly from one subject to another, but, in 
contrast with Kelvin, there was always a good deal of 
the Grand Seigneur in his attitude, and the title of 
Excellency bestowed upon him was borne with great 
dignity. He relaxed to some extent in his annual 
visits to Pontresma, where I received much encourage¬ 
ment from him in my early attempt to form some 
consistent theory of the passage of electricity through 
gases 

Her Excellency—his second wife, and a member of 
the South German aristocracy—was fond of society and 
gave weekly musical parties at their home in Berlin. 
She was of a highly strung and nervous temperament. 
Dunng one of their visits to England they were staying 
with Roscoe at Manchester, and one morning she came 
down to breakfast complaining that she had been very 
ill during the night. She woke her husband, saying : 

1 Continued from p. 306. 
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“ Hermann, I am going to die ” “ That is easier said 
than done/’ replied Helmholtz, turning round to sleep 
again. At one of his visits to Roscoe, he was accom¬ 
panied by his daughter. The conversation turned on 
the possibility of flying. “ It would be beautiful,” said 
Miss Helmholtz; “ one could escape so easily from one’s 
chaperon ; but then perhaps girls would be put into 
cages.” 

The intimate relations which Helmholtz maintained 
with Kelvin are referred to in the biography published 
by Konigsberger. I may quote here the passage from 
a letter wntten by Helmholtz to his wife while on a 
visit to Lord Kelvin : 

“ The former (James Thomson) has a good brain 
with clever ideas, but he will not listen to anything 
except about engineering and talks about it at all 
hours, day or night, so that no other subject of con¬ 
versation has a chance in his presence. It is amusing 
to watch each of the brothers (William and James) 
insisting on explaining something to one another, 
and neither of them listening to what the other says. 
But the engineer is more persevering, and generally 
gets his own way. 

“ In the meantime I have seen a number of new 
and ingenious appliances of William Thomson’s, and 
had two interesting days here in consequence. But 
Thomson’s thoughts follow each other so rapidly, 
that one can only obtain the necessary explanations 
about the working of his instruments, etc., by a 
series of questions to which it is difficult to get an 
answer How his students can understand him is 
beyond me, as they cannot permit themselves to make 
the efforts to keep him to the point, which I could 
venture upon. AH the same, a number of students 
were working in the laboratory and seemed to know 
what they were doing. . . . Thomson’s experiments 
did for my new hat. He set a heavy metallic disc, 
balanced on a point, into rapid rotation, and in order 
to show me how the disc became immovable by the 
spin—he struck it with a hammer. The disc revolted 
against this treatment and flew off to one side, pro¬ 
jecting the iron stand in the opposite direction. The 
stand split my hat and carried it away. The disc 
happily did no damage beyond breaking some 
glasses.” 

As is well known, the original suggestion that Herts 
should undertake the experimental demonstration of 
the propagation of clcctrodynamic waves according to 
Maxwell’s theory came from Helmholtz. The research 
could be undertaken only by one who possessed excep¬ 
tional abilities both on the theoretical and experimental 
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aide. The merit of the execution belongs to Hertz 
alone. Towards the end of 188$, he communicated his 
first decisive success in obtaining waves of compara¬ 
tively short length so that he could, by means of a 
parabolic mirror having an aperture of two metres, form 
a parallel beam and confirm previous results. Helm¬ 
holtz wrote in answer: 11 I was much pleased with 
your latest feat. It concerns things at the possibilities 
of which I have nibbled for years m the hope of finding 
a hole by which to enter. I am therefore familiar with 
your line of thought, and its great importance is quite 
dear to me ” In the same year Hertz had the choice 
of accepting a professorship at Berlin or Bonn, the 
vacancies occurring through the deaths of Clausius and 
Kirchhoff. Hertz decided for Bonn, and Helmholtz, 
approving the choice, wntes ; “ Whoever is still able to 
carry out extensive scientific work is well advised to 
keep away from large towns ” The great appredation 
of Hertz’s work by Helmholtz is shown by the unusual 
course he took in proposing the posthumous award of 
a certain prize to Hertz. He justified the proposal on 
the ground that it may “ discharge a debt of the nation, 
inasmuch as Hertz during his lifetime had been much 
less honoured by his countrymen than by other 
nations " 

In my own intercourse, I found Hertz to be a man 
of extreme modesty. During one of my visits to him, 
he received the news of some distinction the Academy 
of Sciences of Vienna had bestowed upon him. He 
seemed worried by it. “ Too many honours/’ he said, 
“are as bad as too few. They do not add to the 
pleasure and only create jealousies ” With regard to 
the fundamental question of cathode rays, he attached 
great importance to an experiment he load made, which 
showed that they could pass through gold leaf, and 


looked upon this as telling in favour of waves; to 
which I could not agree. 

I am told that in early youth Hertz gave expression 
to weird ideas with regard to possible happenings if 
some of the ordinary circumstances of life were chariged. 

It is sad to think that the illness which led to his 
death was probably aggravated, if not caused, by the 
unsanitary state of his laboratory, which, as I am told, 
had been built and used as a hospital for certain 
contagious diseases. 

The succession of experimental discoveries leading, 
through Hertz, to the important researches first 
Lenard and then of Rontgen is well known. I neve? 
spoke to Rontgen, and hearing of his presence in 
another hotel during one of my visits to Pontresina, I 
called on him. He was not at home, but I saw his 
wife, who received me in a friendly manner. The call 
was never returned, though amends for this want of 
courtesy were made a few months later. Returning 
to Manchester from a short Christmas holiday at 
the end of the same year, I called at the labora¬ 
tory on my way home from the station On 
looking at the accumulated correspondence, I opened 
a flat envelope containing photographs which, without 
explanation, were unintelligible Among them was 
one showing the outlines of a hand, with its bones 
clearly marked inside. I looked for a letter which 
might give the name of the sender and explain the 
photograph. There was none but inside an insig¬ 
nificant wrapper I found a thin pamphlet bearing the 
title “ Uber eine neue Art von Strahlen,” by W. C. 
Rontgen. This was the first authentic news that 
reached England of the discovery of the so-called 
X-rays. I sent a translation of the paper to Nature, 
where it appeared on January 23, 1896. 


Obituary. 


Sir Edward Thorpe, C.B., F.R.S. 

A LTHOUGH Sir Edward Thorpe had been unwell for 
some considerable time, yet his well-known energy 
and virility were so remarkable that it came as a shock 
to his many friends to leam that he had passed away 
on Monday, February 23, at his beautiful Devonshire 
home by the sea, Whmfield, Salcombe. It was an ideal 
residence in his retirement, for he could there enjoy his 
favourite relaxation of yachting, and take any one of 
his three yachts out to sea for a sail just as readily as 
taking a walk, which the hilly roads and paths of South 
Devon hod latterly rendered a matter of difficulty for 
him. 

Carrying my mind back to the year 1 885, when I had 
already been two years as a Royal Exhibitioner at the 
Royal College of Science, South Kensington, I remember 
the gratification with which we students learnt that our 
retiring professor of chemistry, Sir Edward Frankland, 
was to be succeeded by Prof. Thorpe, whose reputation 
at the Yorkshire College, Leeds, had gone before him. 
I had previously studied under Sir Henry Roscoe at the 
Owens College, Manchester, where Dr. Thorpe had held 
his first appointment as demonstrator on Sir Henry’s 
Staff, and this fact, together with a personal introduc¬ 
tion to the new professor from the latter’s father-in-law, 
Dr. John Watts, proved a bond of attachment, which, 
my third year as student, but working in the 
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research laboratory, led to collaboration with Prof. 
Thorpe in several years of research on the oxides and 
other compounds of phosphorus, and to a demonstrator¬ 
ship and lectureship which lasted eight years, indeed, 
until Sir Edward, in 1894, left South Kensington to 
become Principal of the Government Laboratories 
Sir Edward was bom m the Harpurhey suburb of 
Manchester on December 8,1845, his father, Mr George 
Thorpe, having been a merchant of that city. At the 
close of his student days at the Owens College he went 
to study under Bunsen at Heidelberg, carrying with 
him a letter of introduction from Prof. Roscoe, who had 
himself been a pupil of Bunsen. Moreover, young 
Thorpe was entrusted with a present from Roscoe to 
Bunsen, namely, some well-formed crystals of potassium 
and sodium, which Roscoe had placed in separate bottles 
under rock-oil, as usual with the alkali metals. In the 
throes of packing, the young student economised space 
by placing both metals in one of the two bottles, the 
crystals being sufficiently different to be distinguishable. 
After presenting his letter, he duly brought forth the 
bottle, removed its paper covering, and ceremoniously 
presented it to Bunsen as containing unique specimens 
of potassium and sodium crystals. The great chemist 
looked hard at the bottle and then at his visitor, who 
then first realised that something was wrong. For, 
instead of metallic crystals beneath the rock-oil, there 
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was nothing but a shining liquid resembling mercury. 
He was beginning to fear that the great master would 
suspect a practical joke, of doubtful taste, when 
suddenly Bunsen’s face lighted up with a great smile, 
and he told the would-be new disciple that his first 
research should be the investigation of this new liquid ; 
he then welcomed him heartily to Heidelberg. The 
sequel revealed no joke, but the important new fact 
that sodium and potassium unite to form an alloy, 
which is liquid at the ordinary temperature, and closely 
resembles mercury in appearance. 

While at Heidelberg, Thorpe had Victor Meyer for 
both laboratory companion and lodgings partner, so 
that the well-known great friendship between them 
dates from that time. After taking las Ph D. degree, 
Thorpe spent a short time in the laboratories of Bonn, 
after which he returned to Manchester and took up his 
duties as demonstrator under Roscoe 

In the year 1870 two important events occurred in 
Thorpe’s career, namely, Ins first professorship in 
chemistry, at the Andersoman College, Glasgow, and 
his marriage to Caroline Emma, the daughter of Dr 
Watts, chairman of the Lancashire and Cheshire 
Institutes and of the Manchester School Board, and one 
of the ablest of the pioneers of higher education. In 
1874 came the call to the newly established Yorkshire 
College, Leeds, where he made the chemical department 
renowned for its efficiency and its output of original 
research. His painstaking and highly accurate deter¬ 
minations of the spccifk volumes of liquids of definitely 
related chemical composition, involving new and re¬ 
fined modes of determining their densities and thermal 
expansions, led to very important conclusions concern¬ 
ing chemical constitution, and lie was elected a fellow 
of the Royal Society in 1876 

On taking up his appointment to the chair of 
chemistry at South Kensington m 1885, Thorpe sug¬ 
gested to me a research on the oxides of phosphorus, 
especially with the view of identifying, or if necessary 
of discovering, the lower oxide, supposed to be P 2 0 3 
This oxide had really not hitherto been isolated, for the 
supposed descriptions of it turned out eventually to 
be quite absurdly erroneous. The professor’s first in¬ 
struction, however, was one which greatly impressed 
itself at the time, and one which might with great 
advantage be more generally followed in commencing 
a research : it was to spend several days in studying 
and abstracting all the known literature on the subject, 
from Ixith books and original memoirs. 

This research extended over six years, and resulted 
m the publication of four joint papers. The first 
paper, published in the Journal of the Chemical 
Society m 1886, concerned an altogether new oxide of 
phosphorus, the tetroxide P 2 0 4 , wliich we obtained in 
excellent crystals instead of the expected P 2 0g for which 
we were searching The second paper was published 
in the same journal in 1890, and described the isolation 
and eventual successful determination of the constitu¬ 
tion and properties of the so-called trioxidc It proved 
to be a white waxy solid, melting to a colourless liquid 
at summer temperature (22 0 C), and boiling, in an 
inert atmosphere, undecomposed at 173 0 , and affording 
a vapour density which indicated precisely the double 
formula P 4 O e and not P 2 0 ? . The third paper, also in 
the same journal, was published in 1891, and described 

NO. 2888, VOL. I 15] 


a number of interesting reactions and additive com¬ 
pounds of the new phosphorous oxide. The fourth 
paper gave further details of one of these addition 
compounds, phosphorus sulphoxide, P 4 0 6 S^, in pre¬ 
paring which on several occasions very lively and 
dangerous explosions occurred, one of which left the 
nearest of us on the floor This fourth papier was 
contributed to the newly projected Zeitschrift fur 
anorganisehe Chenue , being the first paper in the first 
number published (February 27, 1892) of that journal. 

One of the most satisfactory things about the results 
of this research was the establishment of the fact, by 
the kind collaboration of the late Sir Lauder Brunton, 
that the oxide P 4 0 6 was the cause of the necrosis of 
the jaw from which workers in match factories so 
frequently suffered. The knowledge gained in the 
research was eventually the means of entirely avoiding 
the production of the oxide during the manufacture of 
matches, and consequently brought about the total 
disappearance of this terrible disease 

During his tenure of the chair at South Kensington, 
Sir Edward Thorpe carried out the determinations of 
the atomic weights of gold and silicon, in collaboration 
with Dr. A. P. Laurie and Mr Young respectively ; 
and also a prolonged research on viscosity with Mr. 
J W. Rodger, which formed the subject of the Bakerian 
Lecture to the Royal Society ir 1894. The wonderful 
delicacy and dexterity of manipulation manifested in 
these researches was even more fully exemplified in 
the research on the atomic weight of radium, which 
was carried out by Sir Edward at the Government 
Laboratory, and formed the subject of his second 
Bakerian Lecture m 1907. lie also carried out at 
South Kensington researches on some volatile fluorine 
compounds 1 ft collaboration with Mr. Rodger and with 
Mr. Walter Kirman. 

A further important research of a totally different 
kind was the magnetic survey of the British Isles, 
which Sir Edward commenced while at Leeds and 
continued when at South Kensington, in collaboration 
with Sir Arthur Rucker, who was similarly transferred 
from Leeds to South Kensington as professor of physics. 
The writer has some special knowledge of the immensity 
of this work, as he made the computations and maps 
for the first survey, that of Scotland. Sir Edward 
Thorpe’s yacht was of great assistance in this part of 
the work, especially as regards the stations on the west 
coast, and among the isles. His love of the sea was 
also the cause of his taking part in four solar eclipse 
expeditions, those of 1870,1878, 1886, and 1893. The 
first proved unduly exciting, for H M.S. Psyche , 
carrying the members of the expedition from Naples 
to Sicily, was totally wrecked. 

After sixteen years at the Government Laboratory, 
Sir Edward returned to South Kensington as professor 
of general chemistry at the Imperial College of Science 
and Technology. He finally retired at the close of the 
War with the title of emeritus professor. He had been 
knighted in 1909, after receiving the C,B. in 1900. He 
was the recipient of a Royal Medal from the Royal 
Society, of which he was foreign secretary from 1899 
1903, and was the first Longstaff medallist of the 
Chemical Society, of which he was president (after 
being for a number of years treasurer) from 1899 to 
1901. He received honorary degrees from several 
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universities at home and abroad, and was an honorary 
member of a great number of learned societies through¬ 
out the world. He was president of the Society of 
Chemical Industry in 1895, and in 1921 of the British 
Association at its meeting in Edinburgh. This last 
occasion saw the beginning of his illness, for he was 
taken ill on arrival in Edinburgh, and was unable to 
deliver his presidential address on atomic structure, 
which was read for him by Sir Alfred Ewing. 

It is only possible in the space left at my disposal 
to mention briefly Sir Edward’s brilliant lecturing 
and literary ability. His early books, “ Chemical 
Problems/* “ Inorganic Chemistry/’ u Quantitative 
Analysis,” and " Qualitative Analysis/* were used by 
thousands of students, while his great “ Dictionary of 
Applied Chemistry,” now appearing in a new edition, 
is a monumental work of the utmost importance to 
industrial chemistry. His biographies of Dr. Priestley 
and Sir Humphry Davy, the “ Essays in Historical 
Chemistry,” and his “ History of Chemistry,” are most 
readable and entertaining, as well as of scientific value, 
giving the personal touch which is so charming to the 
wonderful events in the evolution of modem chemistry. 
Finally, his “ Yachtsman’s Guide to Dutch Waterways ” 
and “ The Seine from Havre to Pans ” are permanent 
records of a master yachtsman and valuable guides 
to later comers in the yachting world, whether their 
vessels be propelled by wind, steam, or petrol 

Sir Edward Thorpe thus passes from our ken in his 
eightieth year, full of honours as of years, and witlv a 
published record of scientific work which it is given to 
few scientists to achieve lie leaves no children, so 
that our sympathy will therefore go out in all the 
greater measure to Ins lifelong companion, Lady 
Thorpe, who has so devotedly watched over and cared 
for him, and made his home a paradise. 

A E H. Tutton 


Miss L. S. Gibbs. 

Miss Lilian Suzette Gibbs, the news of whose 
death at Santa Cruz, Tenerifle, on January 30, came 
as a shock to her botanical friends at home, had done 
good work both as an investigator in the laboratory 
and as an explorer m many parts of the world. After 
a two years’ course at the Swanley Horticultural 
College, she entered the Royal College of Science as 
a student in the Department of Botany under Prof. 
J. B. Farmer. From that time onwards her life, 
which might have been one of leisure, was devoted to 
the pursuit of science. She became a research student 
at the College, and the value of her work was attested 
by the award of the Huxley medal and the prize for 
research in natural science. 

Miss Gibbs became early interested in the floristic 
side of botany, and collected in the Alps of Switzerland 
and Austria, In 1905 she visited South Africa with 
thE British Association and collected in Southern 
Rhodesia and at the Victoria Falls. But her great 
contribution to floristic botany was her work on the 
mountain flora of various parts of the world. Between 
19b? and 1915 she visited successively the mountains 
Of Fiji, Mt. Kinabulu in British North Borneo, the* 
Arfak Range in Dutch North-west New Guinea, the 
Bdler.den-Ker Range in Queensland, and the mountain 
plateaux of Tasmania* Each of these expeditions 
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formed the subject of a memoir—published in the 
Journal of the Linnean Society, the Journal of Botany , 
or the Journal oj Ecology — in which she described 
her observations on the plant-formations, discussed 
questions of distribution of plant-life, and gave a 
systematic account (with the assistance of experts in 
some of the groups) of the very considerable collections 
which she brought back. A complete set of these 
collections is m the Department of Botany of tbe 
British Museum, where her floristic work was elaborated. 
She retained, however, her interest in structure and 
development, and her papers in the Annals of Botany 3 
especially one on the development of the female 
strobilus in Podocarpus, based on her own collected 
material, are valuable contributions to this aspect of 
botany. 

Miss Gibbs was a woman of strong personality, and 
keenly interested in the question of equal rights for 
her sex. She was one of the earliest women fellows of 
the Linnean Society and the Royal Microscopical 
Society, and was also a fellow of the Royal Geographical 
Society. She had many friends, who deeply regret 
that her work is finished, and to whom her death comes 
with a sense of personal kr,s. 

The world of geography has sustained a serious 
loss by the death of Mr John Bolton, which occurred 
after half an hour’s illness on February 22. Mr. 
Bolton was in his eighty-third year, having t>een bm 
in 1842 In 1857 he entered the service of Mr Edward 
Stanford, the grandfather of the present head of the 
firm of Edward Stanford, Limited, and although of 
recent years he had only acted in a consulting capacity, 
his connexion with the firm was continuous until his 
death Many leading cartographical works were pro¬ 
duced under his direction, including the London Atlas 
series of maps, Stanford’s 6-inch and 4-inch scale 
maps of London, and their series of library maps In 
1884 Mr Bolton was appointed geographical expert to 
the Congo conference at Berlin, and m 1897 served on 
the Venezuela Boundary Arbitration, being loaned 
by the firm to the government for such service He 
was a life member of the Royal Geographical Society, 
and attended regularly the meetings of the Geographical 
Section of the British Association, including the visit 
of the Association to South Africa in 1905 He was 
also a fellow of the Royal Colonial Institute In the 
course of his career Mr. Bolton had been associated 
with many famous men, including General Gordon, 
H M. Stanley, Cecil Rhodes, Lord Kitchener, Capt. 
Scott, and Sir Ernest Shackleton. He possessed a 
personality that inspired confidence, and a geniality 
that endeared him to all with whom he came in contact. 


We regret to announce the following deaths. 

Dr. Adolph Kemna, corresponding member of the 
Zoological Society of London and formerly president 
of the Royal Zoological and Malacological Society of 
Belgium and of the Belgian Society for Geology, 
Palaeontology and Hydrology 

Dr. C. Symes, president in 1897 and 1898 of the 
British Pharmaceutical Conference, on February 13, 
aged Eighty-five. 

Dr. A. de Watteville, for many years editor of 
Brain and distinguished for his work on the nervous 
system, on February 24, aged seventy eight. 
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Current Topics and Events. 


Two subjects of philosophical and physical in- 
vestigation have excited deep interest during recent 
years, the theory of relativity and the theory of 
quanta. These were discussed by Dr. J. H. Jeans 
in hts Kelvin Lecture on " Electric Forces and 
Quanta/' delivered on February 5 at the Institution 
of Electrical Engineers, and published as a special 
supplement to this week's issue of Nature. The 
first part of the lecture deals with electric forces in 
the light of the theory of relativity, and it is claimed 
that, as all the phenomena go on as though there 
were no ether, the conception of an ether is super¬ 
fluous If an ether does exist, it must probably be 
thought of as a four-dimensional structure and must 
be largely subjective. The generalised geometry of 
Einstein and Weyl can predict and explain all the 
systems of forces of the universe, both gravitational 
and electrodynamical But geometry does not 
explain the atomicity of electric charges or the 
essential difference between positive and negative 
electricity Again, quantum theory indicates the 
existence of discontinuities in Nature of a kind not 
contemplated m the older mechanics No one is 
better qualified to deal with the implications of this 
theory than Dr Jeans, whose report on radiation 
and the quantum theory published by the Physical 
Society of London has long been a mine of informa¬ 
tion for those interested in the subject Some of the 
ideas adumbrated in the final chapter of that report 
have now been developed further It may well be 
that the atomicity of the quantum theory is only 
another aspect of the atomicity of electric charges 
The quantum theory represents, perhaps, a quality 
of the four-dimensional continuum, which is somehow 
analogous to the scahness of a crocodile skm This 
is equivalent to the suggestion that the ,4 calamoids " 
or four-dimensional tubes of force of Prof. Whittaker 
should be regarded as quanta Our conception of 
the action of an electric field on an electron seems to 
require revision in the light of a recent hypothesis 
due to Einstein, The electric forces in Maxwell’s 
equations serve in some way to measure the proba¬ 
bilities of jumps in the velocity and perhaps also in 
the position of an electron in an atom. 

The numerous statements that have been made 
recently by politicians and others about the great 
economies that could be effected by erecting very 
large electric generating stations are sometimes very 
misleading to the public. It is pointed out that, by 
the use of these super power stations, the cost of the 
coal used per unit of power generated would be 
halved. It is generally concluded, therefore, that the 
cost of power to the consumer would be reduced by 
a half When we remember, however, that only 
from 20 to 25 per cent, of the total cost of generating 
a unit is due to the coal used, it will be seen that the 
reduction of price to the ultimate consumer would 
only be about 12 per cent, and not the 50 per cent, 
which the public have been led to expect. Similar 
conclusions apply to water power. We have received 
from the Smithsonian Institution of Washington an 
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excellent report, by S. S. Wyer, on the power possi¬ 
bilities and preservation of Niagara Falls. It is 
pointed out that the erection of the requisite hydro¬ 
electric plant is less than half that of the total scheme. 
Few realise that about 80 per cent, of the cost of 
delivering the energy to the resident consumer is 
incurred after the power has left the generating 
station The money used for carrying out an enter¬ 
prise, whether state-owned or not, must ultimately 
come from individual owners, and they have an 
obvious right to receive a hire or rental for it. An 
interesting comparison is made between the systems 
adopted on the Canadian and on the American side 
of the Falls. In Canada the Government owns about 
79 per Cent of the hydro-electric system. The 
service in Ontario is not taxed, so that the lowenng 
of the cost to the consumer is done at the expense 
of the tax-payers of the districts in which the property 
is located. On the American side, about 10 per cent, 
of the price of the service has to be paid for taxes. 
The rate of recession of the Crestline of the Canadian 
Falls, which carry 94 per cent, of the water, is about 
5 feet per annum. On the American side it is only 
about 2 inches per annum. Methods pf preserving 
the scenic beauty of the Canadian Falls and preventing 
them from " gradually committing suicide " are 
discussed. 

A step, which may eventually be one of far-reaching 
importance, has recently been taken by the authorities 
of the London School of Hygiene and Tropical 
Medicine. They have appointed a Rhodesian Re¬ 
search Fellow in the person of Dr. G. R. Ross, at 
present lecturer in the University of Leeds and a 
former graduate of the University of St* Andrews. This 
development is the direct outcome of the co-operation 
which existed between the Government oi Southern 
Rhodesia and the old London School of Tropical 
Medicine whereby, on two occasions, Drr f. G. 
Thomson. Director of Protozoology at the School, 
visited Southern Rhodesia and carried out research 
work in connexion with blackwater fever. The 
results of Dr. Thomson's useful inquiries have ap¬ 
peared m the form of a well-illustrated monograph, a 
j pioneer publication. Dr. Andrew Fleming, the 
Medical Director, Southern Rhodesia, felt, however, 
that this was merely a beginning and that the question 
of blackwater fever, and indeed of other tropical 
maladies, was so important from the point of view 
of the white settlers and of the general development, 
not only of Southern Rhodesia but also of the whole 
chain of Central African tablelands, that measures 
should be taken to ensure a continuance of such 
research work. He found his Government m a sym¬ 
pathetic mood and, together with Sir Francis Newton, 
the High Commissioner of Southern Rhodesia, he 
approached the Board of Management of the London 
School of Hygiene and Tropical Medicine after some 
w preliminary discussions with the Director of the 
School. Eventually it was arranged that, for a 
period of three years, the Southern Rhodesian 
Government, in addition to making an annual grant 
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towards the expenses of the Field Station, would 
undertake to provide laboratory accommodation and 
equipment together with travelling expenses in 
Rhodesia for one or more research workers to be 
appointed and sent out by the London School. In 
accordance with this arrangement, Dr. Ross, accom¬ 
panied by a trained laboratory assistant, will leave 
England in March. 

Sir Oliver Lodge's fifth-broadcast talk from the 
London Broadcasting Station 2 LO on " Ether and 
Reality " was delivered on Tuesday, March 3. His 
subject was “ Electromagnetism . How Radiation is 
Generated." An electron at rest has nothing mag¬ 
netic about it; but the path of a moving electron is 
surrounded by magnetic lines of force, as an umbrella 
might be surrounded by indiarubber rings When the 
electron is suddenly stopped, these rings are " shocked" 
off, spreading out as a pulse or shell of radiation with 
the speed of light, carrying away the energy and 
momentum. A moving electron has additional mass 
when stopped, tins mass disappears as a quantum of 
radiation ; the size of the quantum depending on 
the previous speed. There are strange unexplained 
facts looming ahead of us Sometimes, Sir Oliver 
said, we feel as if radiation were a half-way stage 
between ether and matter. Matter is discontinuous. 
Is light discontinuous ? Is light a kind of matter 
which is bound to travel at a fixed speed, unless 
perchance it be modified into an electron ? The 
difficulty and the interest of the problems before us 
are only equalled by the ingenuity with which they 
are being attacked. The eternity of the cosmos 
seemed at one time in doubt by reason of the dissipa¬ 
tion of energy , now there is some glimpse of a way 
out* Matter tends to fall together gravitationally, 
but radiation tends to spread to the confines of the 
universe, and however diluted it retains its vigour 
What becomes of the quanta ? Why is no speed 
greater than that of light possible ? Some revelation 
is dawning upon us, and confronted with a majestic 
vision of reality, we—like those other explorers on 
their first view of the Pacific Ocean—have 

" Look'd at each other with a wild surmise— 
Silent, upon a peak in Darien," 

Sir James C. Irvine in his discourse on Friday 
evening, February 27, at the Royal Institution, dealt 
with sugars from the point of view of the organic 
chemist. Within the last fifty years many new sugars 
have been isolated from natural sources ; others, 
unknown in Nature, have been prepared synthetically; 
formulae have been ascribed to them, and in many 
cases the structure has been determined. In order 
to make further progress, a new phase must be entered 
upon when only such reactions of the sugars will be 
studied as proceed under conditions approaching 
closely to those which obtain in the living tissues; 
conditions which will not admit of the use of solvents 
or reagents inimical to life, and in which the optical, 
electrical and thermal factors will be rigidly controlled. 
Above all, new types of synthesis are required, and 
only when the chemist resolves to regard it as a crime 
to conduct a sugar-reaction at the boiling point is 
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there any real hope for sugar chemistry. Eighty 
years ago Faraday was investigating the electrical 
properties of cane-sugar, and the recollection inspires 
the hope that the research now associated with the 
Royal Institution may again be applied to the whole 
senes of carbohydrates. What a prospect is opened 
up when a well-founded conception of constitutions 
based on both physical and chemical evidence shall 
have been acquired. 

At the forty-seventh annual general meeting of the 
Institute of Chemistry held on March 2, the president^ 
Prof. G. G. Henderson, after referring to the loss 
sustained by Bntish chemistry by the death of Sir 
George Beilby, one of the past presidents, announced 
that the Council had invited the co-operation of the 
Society of Chemical Industry and the Institute of 
Metals, of which Sir George had also been president, 
in establishing some fitting memorial m his honour. 
The Institute was frequently invited to appoint 
delegates to participate in public inquiries Such 
invitations were welcomed, but the Council had felt 
obliged to give expression to a mild protest that 
provision could not be made to lighten the sacrifice 
of time and expense which the duties of such repre¬ 
sentatives entail. The Council was diffident about 
asking fellows who were resident in the country to 
attend Government committees at their own cost and 
without emolument. The attitude of authorities 
towards scientific men had been reflected in the 
speeches of Ministers of the late Government, who 
apparently regarded the professional scientific man 
in the civil service as a very useful person in an 
ancillary or subordinate position, but it should be 
insisted upon that scientific departments should be 
controlled by competent scientific men. Chemists 
who were also capable men of affairs were available , 
many such held high positions m industry, and they 
were coming more and more into positions of control. 
It was the business of the Institute to ensure the 
supply of such chemists for the benefit of the country 
The following officers for the year ending March 1926 
were elected President , Prof G G. Henderson ; 
Vice-Presidents , Prof. E. C. C Baly, Mr E R Bolton, 
Mr. A. Chaston Chapman, Dr T Slater Price, Prof, 
A. Smithells, Mr. E W. Voelcker , Hon. Treasurer , 
Mr. P. H Kirkaldy. At the conclusion of the formal 
business, the president, supported by Prof Thomson, 
made a presentation, on behalf of the fellows and 
associates, to Mr. Richard B. Pilcher on completing 
thirty years as secretary and twenty-five years as 
registrar and secretary of the Institute. In the 
evening the Council entertained Mr. and Mrs. Pilcher 
and their family to dinner at the Hotel Russell, 
followed by a reception. 

On February 28, at 9.23 p m., a strong earthquake 
Was felt in the eastern United States and Canada. 
The first accounts do not suggest a shock of unusual 
or destructive intensity, but it is possible that its 
importance was not fully realised at the time the 
messages were sent. Two facts m the brief reports 
seem to indicate the severity of the earthquake. One 
is its great duration, even supposing that the estimate 
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of four minutes at New York was much exaggerated 
The other is the magnitude of the disturbed area. 
An earthquake that was noticeably felt in New York, 
Richmond (Virginia), Louisville (Kentucky), Chicago, 
and Montreal must have disturbed a district at least 
750 miles in diameter and containing not less than 
450,000 square miles, that is to say, an area greater 
than that affected by the San Francisco earthquake 
of 1906 At New York the movement was strong 
enough to break the writing pointer of the seismograph 
at Fordham University. It was recorded at West 
Bromwich and, no doubt, at many other places in 
Europe 

An important conference upon applied microscopy 
is to be held m Sheffield on April 20 next and following 
days under the auspices of the Royal Microscopical 
Society at the invitation of the University of Sheffield, 
the civic authorities, the Master Cutler, and the loca 
technical colleges and research associations A local 
committee has been appointed representative of the 
academic and industrial research interests, and the 
programme includes a large number of communica¬ 
tions and discussions dealing with technical problems 
connected with iron and steel, wood, coal, paper, 
textiles, industrial diseases, and microscopical optics 
Visits to works and laboratories are bemg arranged, 
and an imposing exhibition of instruments and 
apparatus will be open throughout the meeting. It 
is also hoped to arrange with the railway companies 
to grant cheap travelling facilities to those attending 
the conference The conference is open to all in¬ 
terested in technical microscopy, and full particulars 
can be obtained from the Secretary, Royal Micro¬ 
scopical Society, 20 Hanover Square, London, W.i, 
or from the Local Secretary, Mr E J. Thackeray, 
Dept, of Applied Science, University of Sheffield. 

The fifth International Congress of the History of 
Medicine will be held at Geneva on July 20-25, with 
Dr Charles Greene Cumston as president and Sir 
D’Arcy Power as president of honour The following 
papers among others will be read medical operations 
in the stone age, by M. Eugdne Pittard of the Uni¬ 
versity of Geneva , Albert von Haller and the 
" Disputationes chirurgicae selectae,” by Sir D'Arcy 
Power, Robert Whytt, an eighteenth-century neuro¬ 
logist, by Dr John D. Comne, the history of typhoid 
fever in the child, by Prof, P Gautier, a letter of 
Tronchm and the Suttonian method of inoculation, 
by Dr J G. de Lint, Voltaire and medicine, by Dr. 
J D Rolleston , goitre at Geneva in the Middle Ages, 
by Dr E. Wickersheimer , Lavater and his successors, 
by M Fosseyeux , a note on the history of diagnosis 
in medicine, by Dr. F. G Crookshank , a letter of 
Girolamo Fracastoro on poetry, by Dr. J. W. S. 
Johnsson of Copenhagen , historical researches on the 
history of anatomy in the Ateneo Romano, by Dr. 
P. Capparoni, medical literature of the seventeenth 
century as exemplified in the Elzevir Press, by Dn 
E B Krumbhaar , hygiene and public health in the 
early civilisations, by Mr C J, S Thompson; the 
origin of veterinary art, by Sir Frederick Smith ; the 
history of magic m the cure of disease, by Prof. 
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Jeansekne ; Martin Luther and his noises in the ear, 
by Prof. G. Bilan cion i; a medical congress at Rome 
in 1681-82, by Dr. C. G. Cumston; and Benjamin 
Waterhouse, an American pioneer, by Dr J. W. 
Courtney. Further information can be obtained from 
the general secretary of the Congress, Dr. A, de Peyer, 
20 Rue G6n6ral Dufour, Geneva. 

The new journal entitled The Industrial Chemist 
and Chemical Manufacturer constitutes a somewhat 
novel departure in the sphere of chemical journalism, 
because it will be the only monthly publication of its 
kind in Great Britain, and because it is very attract- 
lively got up The general style resembles that of 
some American journals which contain articles pro¬ 
fusely illustrated and advertisements very effectively 
displayed. It is interesting to note that in the new 
publication the advertisements of many old-estab¬ 
lished firms that have, apparently, never been 
radically changed within living memory, appear in 
an entirely new dress—the designs and the letter- 
press being entirely novel In the journal proper 
the main feature is the large number of articles, many 
of which are written by well-known authorities. 
Among the subjects treated are vanadium, saccharin, 
power alcohol, petroleum refining, glass, disintegrat¬ 
ing mills, lime, vegetable adhesives, disinfectants, 
and adhesives. The manner of treatment may be 
described as not severely technical, the object being 
to attract and interest not only the chemist, but also 
those employed in or associated with chemical under¬ 
takings, including the works* manager and the 
directorate, who may have no expert knowledge of 
chemistry. This is a field which has hitherto been 
neglected or inadequately cultivated, and in extend¬ 
ing a welcome to the new publication we express the 
hope that it will be particularly successful in fulfilling 
this part of its programme. 

On Tuesday, March 10, at a quarter past five. 
Prof. E. N da C. Andrade will begin a course of two 
lectures at the Royal Institution on the evolution 
of the scientific instrument, and on Thursday, 
March 12, Dr. Leonard Hill will deliver the first of 
two lectures on the biological action of light. The 
Friday evening discourse on March 13 will be delivered 
by Prof. Gilbert Murray, on the beginnings of the 
science of language, and on March 20 by Prof. J. W. 
McBaiti, on soaps and the theory of colloids. 

Applications are invited by the Board of Manage* 
ment of the Christie Hospital, Manchester, for the 
post of cancer research worker, whose duties will be 
to carry out research work on the blood in cancer. 
Candidates should have a medical qualification and 
experience in clinical, pathological, and biochemical 
methods. The latest date for the receipt of applica¬ 
tions, which should be sent to Dr C. Powell White, 
Christie Hospital, Manchester, is March 13. 

At the annual general meeting of the Physical 
Society held on February 13, the following officers 
were elected . President , Mr. F. E. Smith; Vice- 
Presidents (who have filled the office of President), Sir 
Oliver J. Lodge, Sir Richard Glazebrook, Dr. C 
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Chre$, Prof, H. L. Callendai, Sir Arthur Schuster, 
Sir J. J, Thomson, Prof. C, Vernon Boys, Prof. C. H. 
Lees, Sir W. H. Bragg, Dr. Alexander Russell, Vice- 
Presidents t Dr, E. H. Rayner, Dr. J, H. Vincent, Dr. 
D, Owen, Mr. C. R Darling ; Secretaries, Prof, A, O, 
Rankin e, Imperial College of Science and Technology ; 
Mr. J. Guild, National Physical Laboratory, Tedding- 
ton, Middlesex, Foreign Secretary , Sir Arthur Schuster, 
Treasurer ; Mr. R. S. Whipple, Librarian, Mr J. H. 
Brink worth. 

The senes of Early Chellean hand-axes found 
during 1924 by Mr. Reid Moir upon the foreshore, 
and in a deposit representing the base of the Cromer 
Forest Bed, at East Run ton and elsewhere on the 
Norfolk coast, is now being exhibited in the Museum 
at Ipswich, and the specimens can be examined 
by any one desirous of doing so The early flint 
implements of East Anglia are now arranged in the 
following sequence, which illustrates the succession 
of human cultures m Late Pliocene and Early 
Pleistocene times, namely, (a) specimens of Harri- 
sonian eolithic type, (b) pre-Chcllean forms from 
beneath the Red Crag, (c) Early Chellean hand-axes 
from the base of the Cromer Forest Bed, and (d) 
Chellean, Acheulean, and Moustenan implements 
from various deposits m Suffolk and Norfolk 

The Soviet Government of Russia has taken steps 
to protect the zubr or European bison, and incidentally 
other rare forms of life, in the Western Caucasus, by 
declaring an area of about 250,000 dessiatms, or 
approximately 625,000 acres, a reserved area under 
the control of a special official with the title of zubrovm 
zapoviedmk. Within this area “ all activities damag¬ 
ing the natural relief of the surface, such as the felling 


of timber, pasturing of cattle, opening of quarries, 
etc./' are forbidden. 

The Cambridge Instrument Co., Ltd , have issued 
a new list, No 1943, dealing with thermoelectric 
pyrometers. The catalogue deals m succession with 
general principles, indicators, recorders, thermo¬ 
couples, cold junction control, and pyrometer tester. 
The latter is a compact form of potentiometer suitable 
for checking the accuracy of any type of thermo¬ 
electric potentiometer. An interesting item is the 
new thread recorder, which is enclosed within a 
robust moisture and fume-proof metal case instead of 
the customary teak cabinet Recorders of this type 
are supplied making up to six records on one chart. 
These may include records of temperature, carbon 
dioxide percentage, and carbon monoxide percentage 
It might be remarked that the carbon monoxide 
indicating apparatus is a development of the carbon 
dioxide type The amount of carbon monoxide is 
obtained by a differential measurement of the carbon 
dioxide present before and after the flue gases are 
passed through a small electric furnace containing 
copper oxide which converts any carbon monoxide 
present into carbon dioxide 

Erratum. —The words “ on the Use of Preserva¬ 
tives and Colouring Matters in Food " appearing on 
p. 222, col. 2, of the issue of February 14, in the 
concluding sentence of the review entitled “ The 
Chemistry of Flour Milling/' were inserted in error 
after the author had passed his proof The Report 
of the Departmental Committee already published 
makes no reference to the bleaching and improving 
of flour, but a further report will appear in due 
course. 


Our Astronomical Column. 


The Distance of the Andromeda Nebula — 
There have been several very discordant estimates 
of the distance of this object. A new one has now 
been made by Prof. Hubble, and is briefly described 
in Popular Astronomy for February, He has found 
several Cephcid variables in the nebula, determined 
their periods, and deduced their absolute magnitudes 
in accordance with Prof. Shapley’s formula The 
resulting distance of the nebula is 950,000 light years, 
a distance which would make it of the same general 
order of size as our galaxy. 

This is probably a more trustworthy estimate than 
those previously made; a possible correction might 
arise from absorption of some of the stars' light in 
traversing the nebulous matter. 

A note in Popular Astronomy points out that the 
7th magnitude Nova that appeared in the nebula in 
1885 would at this distance have been 1:40 million 
times as bright as the sun. 

Annuaire du Bureau des Longitudes, 1925 — 
This little handbook is now very well known, and 
contains as usual, a large amount of useful information 
—astronomical, meteorological, physical, geographical, 
political, etc 

The special essays this year are by M. E. Fichot 
on the effect of the earth's rotation on the tides, and 
by M, G. Ferric on the use of lamp valves in wireless 
telegraphy and* telephony, with applications to 
astronomy. A little more care would seem to be 
Called for in editing the astronomical tables : p, 289 
gives the revolution of Mercury 2 days too great, a 
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very serious mistake , p 302 in giving the elements 
of Neptune's satellite omits to notice the very in¬ 
teresting variation m its orbit plane 

The information about the comets of 1923 is not 
up-to-date , much better elements of comet 1923 a 
were available months ago The object described 
here as comet 1923 b was found to be a minor planet 
more than a year ago . there are, moreover, three 
misprints of proper names in the account of it, 
“ Harward," " Seegrave," ** Crowford ", p 310 gives 
the erroneous period 12*1 years (more than a year too 
short) to Tuttle's comet This mistake has been 
repeated for several years and has misled many 
people. This period was deduced from a short arc, 
and was not intended to be taken as accurate 

Union Qbservatorv, Circular 6 2.—This circular, 
dated last June, contains a number of important 
observations, which include the transit of Mercury 
(third contact 24 seconds before Nautical Almanac, 
fourth contact 35 seconds before), also long senes of 
observations of Reid's Comet 1924a and Eros, which 
were too far south for European observers; also 114 
occultationa of stars by the moon, observed in 1923, 
which are fully discussed. There are reproductions 
of the spectra of Nova Aquiise on 21 days, June 11- 
August io, 1918, which are conveniently arranged for 
studying changes The identity of the Nova with a 
10th magnitude star in the Algiers astrographic 
catalogue was independently detected by the blink 
microscope at Johannesburg. 
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Research Items. 


Prehistoric Pottery in Peru.— Messrs A. L 
Kroeber and D. IX Strong, in a study of the pottery 
from lea collected by Dr. Max Uhle for the University 
of California some years ago, pay a well-deserved 
tribute to the valuable but too little recognised work 
of this archaeologist in South American, and especially 
Peruvian, archeology In the case of the pottery 
from lea now described in University of California 
Publications in American Archaeology and Ethnology, 
vol 21, No 3, and in the case of the pottery from 
Chmcha, of which an account by the same authors 
appeared in a previous issue, they find that their 
independent study completely corroborates Dr. Uhle’s 
suggested classification and sequence in all important 
respects The pottery from graves m the lea Valley, 
which lies on the coast of southern Peru, is classified 
into seven periods, as against the three at Chmcha, 
representing more or less successive culture phases— 
Inca, late lea II. and 1 (corresponding closely with 
the three phases at Chmcha), Middle lea II. and I , 
Early lea or Epigonal, and Nazca or Proto Nazca 
The last named is unique and distinctive m colour, 
design, and shape The stylistic development from 
Middle lea I to Inca is so continuous that when 
once Inca is accepted as latest, any other sequence 
is impossible The lea Epigonal and Middle lea are 
undoubtedly related to Tialmanaco style, but it is 
difficult to see that Epigonal represents a decadence 
of Tiahuanaeo styles as Uhle supposes 

The Theory of Sfnse Dat\ —In a lecture 
published in the Journal of the Koval Astronomical 
Society of Canada, Dr H H Plaskett expounds 
what he calls the descriptive view of science This 
is the view that the objective content of science 
consists exclusively of the data of sense , that these 
sense data are not subjective aspects of reality but 
the actual non-mental content of the scientific object 
itself which is a construct of them , that the meta¬ 
physical concepts of substance and cause have no 
place in science, which can quite well dispense with 
them , that the atoms and molecules of physics and 
chemistry are not real existents but concepts Dr 
Plaskett seems to have taken this view from the 
chapter on sense data in Hobson’s Gifford Lectures 
and to find support for it in Pearson’s " Grammar of 
Science " The first of these does not profess to be 
original, but gives an excellent account of the recent 
controversy aroused in philosophical circles by the 
new realism of Mr. Bertrand Russell and Dr. Broad 
If Dr Plaskett had gone directly to the origin of this 
theory m modern times, Mach’s " Theory of Sensa¬ 
tions," he would probably have been aware of some 
difficulties of hts descriptive view of science which 
are unnoticed in his lecture. Mach found, in fact, 
that, try as he would, he could not get scientific 
objects out of sense data , they are not implicit in 
them, and yet only as sense data do scientific objects 
exist for us at all Mach spurned metaphysics, and 
he put forward as the only alternative to a scepticism 
like Hume’s a theory of psycho-physical parallelism. 
This for him was the only possible way of objectifying 
scientific knowledge Ihe ideal of a science of pure 
description, renouncing all explanation, is no new 
thing It goes back at least to Bacon, but it has never 
proved satisfying to the restless spirit of scientific 
inquiry. Since Berkeley, the problem of perception 
has made it still more disconcerting. It is well, 
however, that we should be continually reminded of 
the initial difficulties, even the paradoxes, which 
surround the problem of the true method of scientific 
procedure. 
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^Cutting Seed Potatoes. —Potato growers 
frequently hesitate to cut their seed potatoes on 
account of the uncertainty as to the yield per plant 
and to the growth and healthy development of the 
cut sets This second point nas been investigated 
by J. H. Priestley and G. C. Johnson (Joum. Min, 
Agnc 31, No 11), who indicate the precautions 
needed to eliminate this uncertainty. The healing 
of the cut surface of a tuber is brought about by the 
deposition of a suberin deposit, which forms a barrier 
to the entry of moulds and bacteria capable of attack¬ 
ing and rotting the tuber. If the potato is cut in 
moist air this subenn layer 13 continuous over the 
whole surface, but if the air be dry the suberin is 
patchy and organisms are able to penetrate through 
the cracks between the patches, thus damaging the 
tuber Field trials have proved the importance of 
this fact. Similar tubers of Great Scott were cut 
and exposed to sun and air for 24 to 48 hours, or 
kept in a damp, warm place for the same time. 
Much heavier crops were obtained with the latter 
treatment, 154 tons agamst 64 tons, 2^4 t° ns agamst 
144 tons, etc , similar results being obtained with 
other varieties in other districts Apart from the 
question of yield, it appears that the certainty of 
growth from cut sets is much greater if precautions 
are taken to protect the sets from sun and wind after 
cutting before they are planted. 

OhSFRV A.TIONS on Hookwokm Lakvc —Dr L 
Fabian Hirst describes (Ceylon Joum . Sci , Section D, 
Medical Science, vol 1. pp 1-26, 1924) investigations 
on the epidemiology of hookworm disease in Colombo 
His attention was directed to the problem m conse¬ 
quence of a severe outbreak of hookworm dermatitis 
and disease amongst coolies handling soil from certain 
trenches in a field used for the disposal of septic tank 
sludge The larvae of Ancylostoma, Necator, and 
Strongyloides exhibit aerotropism, 1 e they attach 
themselves by one end to some fragment of fibre or 
similar substance on the surface of the soil and extend 
the rest of their bodies into the air, constantly moving 
as if in search of some additional support The move¬ 
ment of Strongyloides larvae is more jerky and 
gyratory ; the hookworm larvae exhibit a slow un¬ 
dulating motion. The author figures an apparatus 
in which buckskin leather is employed as a means of 
bringing about a separation between penetrative larvae 
(which pass through the buckskin into a warm solution 
on the other side) and others present in the soil The 
species of the penetrative larvae (Ancylostoma and 
Necator) can be definitely determined only after 
development to the sexually mature form in the 
intestine of a suitable host In laboratory experi¬ 
ments the author found that larvae of Necator ameri - 
canus could be recovered from the surface of infected 
soil for at least 108 and up to 124 days Larvae lived 
about three months m water and fluid extracts of 
trench soil; they died much more rapidly in soils and 
fluids kept at blood heat than m the same media at 
room temperature. 

Growth in Indian Molluscs. — In an account 
(Records, Indian Mus., vol. xxvi. pp 529-548, Nov.' 
1924) of his observations on growth in Indian molluscs* 
Major R. B, Seymour Sewell deals with five fresh¬ 
water species and four marine brackish-water species 
—all gastropods except one (MyUlus variabiHs) He 
examined 212 examples of Pyrazus palustris, which 
occurs m abundance in Nan kauri Harbour. Nicobar 
Islands, in a swamp which is submerged at high water/ 
and found that correlated with the gradual increase 
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in size is a remarkable change in the character of the 
radula. So marked is the difference between the 
radulse of the smallest and the largest specimens that 
one might reasonably doubt whether they belong to 
the same species In the smallest individuals, having 
a height of about 12 mm., the radula consists of rows 
of teeth—seven in a row (dental formula 2 1.1 1.2), 
each tooth possessing several cusps. As growth 
proceeds the cusps on the teeth become gradually 
reduced in number until finally the central tooth 
presents only a single median cusp, the lateral tooth 
has a single cusp and a trace of a second one, and the 
two marginal teeth have a single cusp with traces of 
one or two small ones. The reduction seems to be 
brought about by a process of fusion rather than by 
suppression, and, so far as can be ascertained, is not 
correlated with any change in the habits of the mollusc. 
No corresponding change occurs in the other gastro¬ 
pods examined 

Black Sheep —Wensleydale sheep have white 
wool, but the skin of the face and ears is deep blue, 
and this coloui may extend to other parts of the skin 
Breeders select for a maximum amount of pigment. 
The breed produces about 15 per cent, of black lambs, 
together with a number which are " pale blue " and 
very occasionally one which is pure white Mr F 
W Dry, from breeding experiments (Journ Genet, 
vol 14, No 2), concludes that the black is a simple 
recessive, since blacks bred together give only black 
offspring The same is true of blacks in certain other 
breeds of sheep The blue-faced sheep are found to 
be heterozygotes analogous to the Blue Andalusian 
fowl, in other words, a black sheep with a (dominant) 
white coat On the other hand, the Karakul sheep 
is a dominant black When crossed with white 
breeds, the lambs are pure black Such F, hybrids 
are now widely bred and their fleeces used as fur, but 
in the adult the colour becomes grey or dirty white 
In black Welsh mountain sheep the colour of "the coat 
and horns is also apparently dominant in crosses 
Mr. J. A, Fraser Roberts (Journ Genet., vol 14, No 3) 
describes experiments with this breed A pattern 
known as " badger-face " also occurs, which is white 
with black markings on the face, belly, and legs 
This appears to be recessive to both black and white 
In crosses between black and badger-face a white 
lamb has been known to appear Such cases of 
" reversed dominance " have been recorded in other 
breeds. Their further investigation is a matter of 
much genetical interest. The badger-face marking 
has also been studied by Wriedt in a Norwegian 
breed of sheep. Individuals with reversed badger- 
face markings, i.e. black where white should appear 
and vice versa, are also known to occur 


New Plant Illustrations —Two numbers of 
CurUs’s Botanical Magazine have recently appeared 
under the energetic editorship of Dr. Stapt, being 
parts i. and ii. of vol. 150, each containing plates of 
eleven plants, and each including one rhododendron 
and one primula, R. brack atum and P. Bulky ana, in 
put i., R. glischrum and P. melanops in part ii. 
Other interesting plants in part i. include Stellera 
Chammasme , an example of a small genus of Thy- 
melace® that has not previously figured in the 
Botanical Magazine ; Lindmama penduliflora , a 
Peruvian example of this genus of Bromehaceac which 
may be in Nature an epiphyte like so many of the 
family, although the immediate allies of this plant 
grow on the ground on the edge of the forest; and a 
species of the cactus-like genus of the Senecioneae, 
Kleinia stapehiformis . Part ii. includes some very 
striking plants, notably an epiphytic member of 
the Vaccini^cese Agapetes speciosa, with brilliant 
scarlet flowers; a species of an Or-obanchaceous 
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genus, JEginetxa tndica, successfully raised at Kew 
as a parasite upon the roots of the sugar cane, which 
will apparently only grow upon the roots of mono¬ 
cotyledons, and a shrub from Natal, Ochna serrulata, 
with yellow flowers and very striking fruits, in w^ich 
the blue-black drupelets stand out against a vivid 
background of vermihon-coloured, enlarged sepals. 

F'ossil Crank Flies from South America, —Two 
species of crane flies have been discovered by G R 
Wieland ( Amer . Journ Sci , 9, Jan 1925, p 21) j.n 
the Rhaetic beds of Minas de Petroleo, south-west of 
Mendoza, Argentina. The larger (Tipuloidea rheetica) 
had a wmg spread of 2*6 inches, so tliat it rivalled in 
size the Australian “ robber fly." The smaller form? 1 
(Ttpuhdites affims) had a wing spread of half an inch. 
This discovery emphasises the great antiquity of the 
Dipt era 

UlNTACRINtJS IN THE CHALK OF WESTERN AUS¬ 
TRALIA —Remains of the free-swimming crinoid, 
Uintacrmus, have been found in the chalk of Gin gin, 
Western Australia (T H. Withers, Journ Roy Soc. 
W. Australia, 11, 1924, p 15) This discovery gives 
important evidence of the age of the Gingin Chalk, 
since Uintacrmus is characteristic of the lower part 
of the Marsupites zone of the Upper Chalk , it also 
shows that this crinoid, hitherto known from Utah, 
Kansas, England, and Westphalia, had a very wide 
geographical distribution 

The Doldrums o* the North Atlantic —The 
Marine Observer for February contains an article on 
" The Doldrums of the North Atlantic ” by Mr C S 
Durst The author gives credit to Maury and 
Toynbee for their full discussion of this interesting 
region Toynbee's discussion was carried out with 
the perfection of minuteness, comprised by elaborate 
charts and voluminous letterpress It has the ad¬ 
vantage of being based chiefly on the results from 
sailing ships, the observations being gathered bv the 
Meteorological Office, An attempt has been made at 
a further discussion which may be of scientific value, 
but with the present-day steam vessels the region for 
the sailor has lost much of its " torment " Fig 3 
(p 21), to which the author attaches considerable 
importance, is at least for the first ten days open to 
considerable doubt so far as the northern and 
southern boundaries of doldrum in March 1923 are 
concerned, and the resulting width of doldrum 
certainly is not boo miles as given in the text 

Ice in the Baltic Se\ —Among a number of 
interesting publications on various aspects of Baltic 
meteorology and oceanography published by the 
Havsforsknings Institutet of Helsingfors a particularly 
detailed paper deals with the occurrence and dis¬ 
tribution of sea-ice during the winter of 1920-21 
(No 22, Isarna Vintern, 1920-21) The observations, 
which were gathered at coast stations and Finnish 
lightships, axe given in full and entered on a series of 
coloured maps for the Gulf of Bothnia, the Gulf of 
Finland, and the Finnish water of Lake Ladoga. 
These charts show the beginning of the ice in the 
north of the Gulf of Bothnia in early December and 
its gradual extension southward. In the year under 
review the waters of the Aland Archipelago were not 
blocked until late January, but soon after that date 
fast ice extended across to the Abo Archipelago and 
the coast of Finland and remained until early March. 
The period of greatest extension of ice in the Gulf 
of Finland was the middle to the end of February, 
when, as usual, the Gulf was more or less entirely 
blocked In early April the southern coasts of Finland 
were Clear, while the western coasts cleared between 
the beginning of April and the middle of May. These 
dates appear to have been earlier than usual. This 
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and other publications of the Institute are in Swedish, 
with very brief German summaries. 

Spark Ignition —A knowledge of the conditions 
under which an electric spark in an explosive mixture 
of gases will initiate an explosion is of great importance 
in the mining, motor, and other industries, but the 
results of experiments made hitherto have been in- 
conclusive. In a communication to the Philosophical 
Magazine, which appears m the February issue, Mr. 
J D Morgan gives an account of his experiments on 
the igniting powers of inductance sparks in direct 
and alternating current circuits, ana comes to the 
conclusion that the thermal theory of ignition is 
sufficient to cover all the known facts According to 
this theory, it is necessary to raise a sufficient volume 
of the gas in the immediate neighbourhood of the 
spark to a sufficiently high temperature before 
ignition results, and If both conditions are not 
satisfied the flame produced in the gas immediately 
in contact with the spark will not spread. To satisfy 
them a certain minimum energy must be imparted 
to the gas in a fixed short time, and this is m general 
more easily done by a capacitance than by an in¬ 
ductance spark, but there is no difference between 
the effects of the latter when in direct or in alternating 
circuits The cooling effect of the electrodes is very 
marked and must be taken into account 

Testing Photographic Plates. —The February 
number of the Journal of the Royal Photographic 
Society is devoted to the first session of the Conference 
on the Standardisation of Plate-testing Methods which 
was held at the Society’s house on December 9. The 
papers read and the discussions on them are given m 
full The subjects treated of at this meeting were (1) 
the hght source, primary and secondary, (2) the ex¬ 
posure mechanism, (3) the development The first 
paper is from the National Physical Laboratory and 
deals with standards of light Of the standards at 
present available for sensitometry either the crater 
of the carbon arc or a gas-filled tungsten lamp, operat¬ 
ing at a colour temperature of 2950° absolute, is 
recommended, but m either case definite specifications 
of details would have to be prepared Dr Delmuth 
Naumann gives a formula for a colour filter in gelatine 
which contains six different dyes, and changes the 
light from a vacuum tungsten filament lamp into 
" daylight ” from about 3000 A.U to about 7000 A IJ 
with sufficient accuracy for most photographic pur¬ 
poses It seems generally acknowledged that the 
intermittency error caused by rapidly revolving sector 
wheels placed m the path of the light should be 
eliminated With regard to development, it is argued 
on one hand that this should be uniform, and, on the 
other hand, that uniformity would not be fair, because 
different plates need different treatments to get the 
best results of which they are capable. In all, ten 
papers were lead and discussed 

The 7-Ray Spectra by the Crystal Method — 
M J 1 hibaud has recently described experiments, in 
which the frequencies of monochromatic 7-rays are 
arrived at by converting the radiations into ^-spectra, 
by means of the photoelectric effect on different 
elements, and measuring the energies of the electronic 
streams emitted In the Comptes rendus, Acad . Set. 
Parts, of January 12, he describes how, using de 
Broglie's method, with a rotating crystal of rocksalt 
and photographic registration, he has been able to 
make measurements with angles a of reflection 
scarcely more than a fraction of a degree. The 
velocity of rotation was less than i° in twenty-four 
hours Glass tubes containing 40 mgm. of radium 
bromide in equilibrium with its products were em¬ 
ployed, and also a preparation of mesothorium. The 
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spectra consist of clear sharp lines, with no con-* 
tmuous bands, and the following values have been 
found for radiothorium or mesothorium . 


No. 

Int 

Am X, 

Energy In volt,. 

Origin. 

I 

strong 

0*168 

73 > 5 °° 

RdTh 

% 

11 

weak 

0*145 

83.000 

198.000 

3 

0*062 

ThB 

4 

medium 

0*052 

236,000 


The indirect method gives 233,000 for the energy in 
volts of a 7-ray from thorium-B, which agrees with 
No 4 above within the limits of probable error ; this 
line has been found by Meitner and by Ellis Fraulein 
Meitner assumes a 7-ray 0*146 A to explain the 
^-radiation of radiothorium, which agrees with No. a. 
The origin of No, 1 is not explained. Rays with 
energies of 273 and 298 kilovolts found by the in¬ 
direct method, but weaker than the 233 kilovolt 
have not as yet been observed directly. The spectrum 
obtained with radium confirms the two lin& "found 
by Rutherford with a about i° 30' 

Typographic Inks, —The technology of printing 
inks is described by Dr. N. F Budgen in the Chemical 
Trade Journal for January 23. Typographic inks 
(used for book-printing, labels, etc) are softer and 
thinner than lithographic inks, which must be un¬ 
affected by water The essential constituents of 
printing inks, apart from the pigment, are the oil 
(usually linseed, though soya-bean, penlla, and other 
oils are often used), and the varnish (largely made 
from rosin oil) Cheap inks contain varnish made 
from mineral oils The pigments used for obtaining 
' different coloured inks and the incorporation of the 
ingredients are described in detail. Cheap black inks 
contain carbon black More expensive mks use a 
black made from rosin oil. 

Sugar Industry in Great Britain, —The English 
beet-sugar industry is described in an article in the 
Chemical Trade Journal for January 23 The first 
factory to be erected m England was put up near 
Maldon (Essex) about 1832, It did not continue long, 
and the next factory, erected at Mount Melliek, 
Queen's County, Ireland, in 1851, also closed down at 
an early date A works put up at Lavenham, Suffolk, 
in 1868, closed down ten years later ; it was recom¬ 
menced in 1885, but only worked for a few weeks. 
The primary cause of these initial failures seems to 
have been lack of beet, which the farmers would not 
produce in sufficient quantities. The more recent 
schemes are mentioned. The Cantley factory (hear 
Norwich) was opened m 1912 ; it was closed during 
the years 1914-1920, but since the latter date it has 
operated each season. The old and modern methods 
of refining beet-sugar are described ; the modern bone 
charcoal nitration method does not appear to be used 
m England. Some possible developments in the 
sugar industry are described in Chemistry and Industry 
for January 23, The article is mainly concerned with 
the use of vegetable charcoal for refining purposes; 
it is more economical than bone charcoal One such 
charcoal is " suchar " ; whereas a factory turning out 
200 tons of raw sugar daily requires about 600 tons of 
bone black for refining purposes, the same factory 
would require only about 30 tons of M suchar." It & 
claimed that this reduces the cost of refining by one 
half. The 11 suchar," after it has been used twice, is 
washed and revivified by passing an electric current 
through it. This bums off the impurities without 
impairing the activity of the carbon itself. Glucose 
can now be obtained in a colourless crystalline form 
on a large scale; it is marketed as “ ceralose," 
Crystalline fructose has also been obtained on A 
laboratory scale under conditions which make the 
transference of the method to the manufacturing 
scale almost certain of success. 
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Physiological Standardisation. 


HE use of substances in the treatment of disease 
* ha9, probably in a majority of cases, been em¬ 
pirical for some time after their discovery and adop¬ 
tion ; in fact, in spite of recent advances in chemistry, 
through which the actual structure of many drugs 
has been elucidated, pharmacology is in many in¬ 
stances only able to describe the actions of drugs on 
living tissues without at present finding it possible to 
give the actual reasons for these actions The prob¬ 
lem is part of the jWider one of the relation between 
chemical structure and physiological action. In 
those cases where the chemical structure is known, it 
is easy to investigate the action of kno^ii quantities 
of the drug upon a number of organisms the same 
or different species and thus arrive at thfe minimum 
dose which is effective, and at the maximum dose 
which is safe, for no drug is absolutely harmless when 
the dose has exceeded a certain specific limit. But 
when a substance cannot be isolated in a pure state 
and its chemical structure is unknown, as is the case 
for example with the active principles obtained by 
extracting certain glandular organs, the sole indica¬ 
tion of their presence being the effects they produce 
upon living tissues, it is essential, to get comparable 
results with different samples and to protect the 
patient against a possible overdose, to have an ap¬ 
proximate idea of the strength of the sample in terms 
of its physiological action. It is a common ex¬ 
perience to find that extracts prepared in the same 
manner and containing a known amount by weight 
of the original organ, mav yet differ enormously in 
physiological activity This variability ib due to 
variations in the condition of the gland before ex¬ 
traction and to varying loss of the active principle 
during this process 

To illustrate the methods used in physiological 
standardisation, those employed in assaying the active 
principle or hormone of the posterior lobe of the 
pituitary gland, commonly known as pituitrin, and 
that obtained from the pancreas, called insulin, may 
be described briefly, with special reference to recent 
work on the subject. 

Pituitnn acts as a stimulant to smooth muscle, 
affecting the muscle fibres directly , its main effect on 
intravenous injection is to raifie the blood-pressure, 
but after administration per os, or intramuscularly, 
its absorption is too slow to produce this effect, and 
yet it will cause contraction of the uterus, an organ 
the contractile power of which is due to the smooth 
muscle in its wall. In clinical medicine it is used chiefly 
for the latter purpose in the later stages of labour 
Methods of assay have been based on its effects on the 
blood-pressure and on the uterus Dale and Burn 
(Medical Research Council Report, No, 69) have given 
a detailed account of the latter : the uterus of the 
virgin guinea-pig is used as the test object, and an 
extract of the posterior lobe of the pituitary, prepared 
in a certain manner, as the standard It would be 
convenient to use as standard a substance of known 
composition which could be obtained in a pure 
condition, having the same stimulant action on 
smooth muscle as pituitnn. Unfortunately, tests with 
histamine and potassium chloride showed that uten 
varied insensitivity to these substances and to pituitrin 
independently. 

Hogben, Schlapp, and Macdonald (Quart. J. Exp. 
Physiols 1924, vol X4» p. 301) have recently described 
a method of assay based on the rise of blood-pressure 
produced by intravenous injection. It is not yet 
certain that the principles producing rise of blood- 
pressure and uterine contraction are the same, but 
a trustworthy method of assay of die former should 
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be useful. Hitherto, the difficulty lias been that 
successive doses of pituitrin produce a diminishing 
rise, or even a fall, of blood-pressure, and therefore 
samples cannot be compared with certainty In part 
this is due to the presence in the extract of a substance 
causing a fall of pressure ; this can be removed by 
alcoholic extraction of the gland extract, or its forma¬ 
tion prevented by placing the gland in cold acetone, 
as soon as it is removed from the body. Apart from 
this, however, freejuent injections of a depressor-free 
extract produce diminishing effects until a complete 
immunity is obtained. This can be obviated by^ 
spacing the injections at wider intervals The test 
object recommended is the spinal cat, and the extract 
must be depressor-free, since it is possible that the 
substance winch causes a fall of pressure in the anaes¬ 
thetised animal causes a small nse in the spinal pre¬ 
paration If a dose which is about half the maximum, 
and produces a rise of pressure of 55 mm. Hg , is in¬ 
jected every hour, a 10 per cent, discrimination be¬ 
tween two samples is perfectly possible, since the 
effect of the previous injection has worn off in this 
time. The chief objection to the method appears to 
be in the time takeu, since injections are only possible 
every hour , the guinea-pig's uterus, on the other 
hand, can receive five or six separate doses m this 
time A further difficulty is that the preparation may 
vary slightly m sensitiveness during the course of an 
experiment, but this may be overcome bv comparing 
the unknown only against adjacent injections of the 
standard. 

The standardisation of insulin is an even more 
complicated problem Its effect is to enable the 
tissues to utilise more carbohydrate both in health 
and in diabetes, when the pancreas is diseased , the 
simplest observation to make which shows this in¬ 
creased utilisation is an examination of the sugar of 
the blood, which falls after a dose of insulin But 
if it falls too much, unpleasant symptoms, including 
convulsions, arc produced 

Macleod and Orr (J ],ab Clin Med , 1924, vol. 9, 
p 591) have described m detail a method for assaying 
insulin based on the fall in blood sugar in rabbits. 
Owing to the variability in the response of different 
animals, a number must be used in any single test , 
the conditions must also be standardised so far as 
ossible since the level of the blood sugar is influenced 
y many factors , thus the animals must l>e starved 
for the preceding 24 hours, must not have a blood 
sugar much above o 1 per cent, and must not be used 
for more than two or three months, when they become 
refractory and put on weight At least four estima¬ 
tions of the blood sugar are necessary m each animal, 
and the time occupied is considerable, hence a 
simpler method, if as accurate, would be preferable, 
and Margaret Cheadle (Austral J. Exp Biol and Med. 
Sci, 1924, vol t, p. 121) has utilised the incidence of 
convulsions as a method of assay In this case mice 
are used as test animals, and minute doses of insulin 
injected, and the incidence of convulsions in each 
group injected with the same dose noted After in¬ 
jection the animals must be kept at body temperature, 
otherwise they do not regularly develop convulsions. 
If a mouse unit of insulin be defined as the amount 
necessary to give convulsions in 60 per cent, of 
animals after subcutaneous injection, it must be 
correlated with the present standard, which is based 
on the fall of blood sugar in a rabbit, one unit being 
defiped as the amount necessary to lower the blood 
sugar of a 2-kilo, rabbit to 0*045 per cent, in 5 hours. 
The unit used clinically is J of the rabbit unit. The 
author finds 167 mouse units equivalent to 1 rabbit unit. 
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This somewhat cumbrous method of expressing 
the strength of insulin is necessary if comparable 
results are to be obtained in different tests with 
animals of varying weight A further complication 
has been found, in that some samples of insulin seem 
to contain a substance which may be described as an 
anti-insulin, do Jough (Btochetn Jour * 1024, vol 
18, p. 833) gives an account of its properties : its 
presence is only revealed when small doses of insulin 


are injected, as in rabbits, but in man its influence 
appears to be small. It is apparently of a protein 
nature, and as the purification of insulin in the pro¬ 
cess of manufacture has been made more complete, 
the samples on the market at present appear to be 
free from it. In any case it is an illustration of the, 
difficulties encountered by those who have to measure 
the strength of substances of unknown composition 
and isolated only in an impure condition 


Heterogeneous Equilibria. 


T HREE papers by Mr. J. A V. Butler, in the 
Transactions of the Faraday Society, February 
1924, and two 111 the Phil Mag , October and November, 
deal with problems of equilibrium at the boundaries 
between solids and liquids, and between two solids. 
The methods of statistical mechanics are applied m 
each case, and the first paper, " Conditions at the 
Boundary Surface of Crystalline Solids and Liquids," 
well illustrates the way in which other problems are 
dealt with 

A diagram shows how the attractions of the solid and 
of the liquid on a molecule of the solute and their 
resultant are assumed to vary with distance from the 
surface, with a balance point at which the two 
opposing forces are equal A molecule from the 
surface will escape if, owing to thermal agitation, it 
has sufficient kinetic energy to carry it past the 
balance point Molecules winch reach the balance 
point from the interior of the liquid are attracted to 
the surface. An equation is deduced, similar to that 
of Langmuir, for the number of molecules reaching 
the boundary surface of a gas with kinetic energy 
greater than a certain quantity \ This equation, 
which contains the mean collision frequency, applies 
to the molecules moving in the liquid towards the 
surface, but not directly to the molecules in the 
surface, the only motion of which is a vibration about 
an equilibrium position The mean collision fre¬ 
quency is replaced in the equation for these molecules 
by a vibration frequency v 

An expression for the solubility is thus obtained 
which leads to the le Chatclier-van ’t Hoff equation 
for change of solubility with temperature, one of the 
terms of which is the heat of saturated solution. 
Assuming that * is the characteristic vibration 
frequency of the solid, as determined by rest strahlen , 
and that the work done by the molecules from the 
surface layer, per gram molecule, in reaching the 
balance point is equal to the total heat absorbed in 
solution, unless this is less than the latent heat of 
fusion, when the latter is used, the author applies 
his equation to the alkaline chlorides. In this way 
he obtains results which are of the right order of 
magnitude. 

Similar methods are employed in a discussion 
of the E M.F produced when a metal is dipped 
into a solution containing its ions. The process 
is regarded as essentially a solubility phenomenon. 
In the solution of a salt crystal, made up of positive 
and negative 10ns, both kinds are dissolved , but it 
is assumed that in the case of a metal, only the 
positive 10ns pass into solution, while the electrons 
which go to build up the crystal lattice are left 
behind. Equilibrium is attained when equal numbers 
of positive 10ns are dissolved from and deposited at 
the surface in unit time. The negative charge due 
to the free electrons left on the metal retards the 
solution and assists the deposition, and to this extent 
the phenomena, of salt solution are modified. This 
is taken into account m the mathematical treatment 
of this case, with the result that a formula is obtained ' 
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| for the potential which, in form, resembles that of 
Nernst. Instead of being based on osmotic pressure, 
however, it depends on the heat absorbed m the 
passage of the metal 10ns into solution, and on 
quantities defining the statistical conditions The 
values calculated from the formula are again of the 
right order of magnitude 

In a third paper Mr, Butler proposes a kinetic 
theory of reversible oxidation potentials at inert 
electrodes dipped into a solution containing two 
substances related Iry a simple oxidation reduction 
process An expression is obtained for the numbers 
of each of the two 10ns, M' and contained in 
the solution adsorbed by each square centimetre 
of the electrode, using a mathematical method 
similar to that applied above The reaction between 
each of these ions and the electrode is considered, 
one of them tending to gain an electron and the 
other to lose one, and an expression for the oxida¬ 
tion potential is obtained This is determined by 
the ionisation potential corresponding to the loss of 
an electron by the reduced molecule, the difference 
in the energies of hydration of the two substances, 
the thermionic work function of the metal and two 
statistical constants 

Mr. Butler deals with metal contact potentials in a 
paper in the Philosophical Magazine for October. He 
obtains an expression for the potential difference at the 
surface of a single metal in a closed space containing 
an electron atmosphere, the loss of electrons from the 
surface of the metal being balanced by the gain of 
electrons from the atmosphere He then considers the 
case of two metals in the electron atmosphere, but not 
in contact, and finds that though the surface P.D, 
of each metal depends on the electron atmosphere 
concentration , the difference for any two metals is 
characteristic of them If the metals arc brought 
into contact, the conditions at the surfaces not in 
contact are unaltered, and if there is to be no con¬ 
tinuous flow across the junction, there must be a P D 
at the junction ec^ual to the intrinsic P.D of the 
metals. The Peltier heat effect at the junction is 
explained, and the various equations of the ther¬ 
mionic effect are co-ordinated On certain assump¬ 
tions they lead to the conclusion that the Thomson 
P.D is the same for the same difference of temoera- 
ture m all conductors. * 


h mally, in a paper on the seat of the electromotive 
force of the galvanic cell (Phil Mag Nov ) Mr 
Butler co-ordinates the results of his previous 
papers, and derives a statistical theory of the 
galvanic cell The existence of large metkl contact 
P.D. s is not inconsistent with the correspondence 
between the t.M.F of the cell and the energy 
of the chemical reaction. The metal contact P B 
theory, the chemical theory, the Nernst theory 
of metal electrode potential differences arid tS 
relation between E.M.F. and total energy cham» 
expressed by the Gibbs-IJelmholte equation axe 

whofe* truth!* th *° ry “ different “P«cts of the 
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University and Educational Intelligence. 

Birmingham. —The annual meeting of the Court of 
Governors was held on February 26. The report of 
the Principal (Mr. C, Grant Robertson), which was 
presented to the meeting, shows that during the 
last session the number of students diminished slightly 
as compared with the number for the preceding 
session. The total, however, is still 50 per cent higher 
than in the year before the War. An encouraging 
fact is the increase in the proportion both of full-time 
degree students and of post-graduate students 

New buildings are to be erected at Edgbaston 
for the Petroleum Mining Department, and it is 
hoped that they will be ready for occupation by 
October next The transfer of this department will 
give room for the expansion of the Department of 
Coal Mining. An effort is being made to provide 
further buildings, which are urgently needed, for an 
extension of the Department of Chemistry and for the 
removal of the Biological Departments to Edgbaston , 
but the great increase in the cost of building is a very 
serious obstacle to be overcome 

Two important events of the year have been the 
creation of a chair of law (of which Mr C F. Smalley- 
Baker is the first occupant) and the establishment of 
a readership m geography 

Cambridge —Dr J H Jeans has been appointed 
Rouse Ball lecturer in mathematics for the present 
academic year 

London —Mr J. H Dible has been appointed to 
the University chair of pathology tenable at the 
London School of Medicine for Women Prof. Dible 
studied at the University of Glasgow In 1919 he 
was appointed lecturer m pathology in the University 
of Manchester and assistant pathologist to the Man¬ 
chester Royal Infirmary, and in 1921 lecturer m 
bacteriology and senior assistant m the Department, 
carrying out work both for the Ministry of Health and 
for public bodies and hospitals in Manchester and 
adjacent towns 

The title of reader m economics in the University 
has been conferred on Dr. Hugh Dalton, m respect of 
the part-time appointment which he will hold at the 
London School of Economics from August 1, on his 
resignation of the Sir Ernest Cassel readership in 
commerce. The title of emeritus professor of hygiene 
in the University has been conferred on Prof H, R 
Kenwood, who held the Chadwick chair of hygiene at 
University College from 1904 to 1924, and the title of 
emeritus professor of medicine at University College 
on Sir John Rose Bradford, who occupied at that 
College the chair of materia mcdica, pharmacology, 
and therapeutics from 1895 to 1903. and the chair of 
medicine and clinical medicine from 1899 to 1907. 

The School of Pharmacy of the Pharmaceutical 
Society of Great Britain has been admitted as a 
School of the University in the Faculty of Medicine 

S in pharmacy only) for a period of five years as from 
fanuary x last. 

The following Doctorates have been awarded *— 
D.Sc. (Biochemistry) : Mr. Robert Robison (Lister 
Institute of Preventive Medicine), far a thesis entitled 
" Hexosephosphoric Esters ana their Physiological 
Functions " ; D.Sc. (Chemistry) ; Mr. G. R. Clemo, 
for a thesis entitled Strychnine and Brucine," and 
other papers; D.Sc. (Physics) : Mr, Frederick Simeon, 
for a thesis entitled " 1. The Carbon Arc Spectrum 
in the Extreme Ultra-Violet: 2 . Note on the Striking 
Potential necessary to proauce a Persistent Arc in 
Vacuum," and other papers; PhD. (Sctence) —Mr. L, 
HOrion (Imperial College—Royal College of Science) for 
a thesis entitled " The Effect of the Alteration of the 
Carbon Tetrahedral Angle upon the Ease of Formation 
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of Heterocyclic Rings" , Mr A B Manning (Imperial 
College—Royal College of Science) for a thesis entitled 
" Researches on Gelatin", Mr E. G Richardson 
(East London College) for a thesis entitled " Aeolian 
Tones, Vibrations excited by Fluid Motion " , Mr. 
J W Baker (Imperial College—Royal College of 
Science) for a thesis entitled " The Formation and 
Stability of Compounds containing Associated All¬ 
ey cl ic Rings (highly strained Rings) " ; Mr 1 Cohen 
(Middlesex Hospital) for a thesis entitled " Observa¬ 
tions on Variations in Blood and Urinary Diastase, 
with special reference to Meals and Starvation ” , 
Mr. E C. Dodds (Middlesex Hospital) for a thesis 
entitled “ Observations on the Body Diastase," and 
other papers , Mr. W Russ (University College) for 
a thesis entitled “ 1 The Phosphate Deposits of 
Abeokuta Province 2 The Riebeckite Rocks of 
Northern Nigeria " , Mr E K Trotman (University 
College, Nottingham) for a thesis entitled " The 
Preparation of Quaternary Hydrocarbons " 

Prof E Barclay-Smxth, professor of anatomy since 
1915, and Prof O W. Richardson, appointed Wheat¬ 
stone professor of physics in 1913 and relinquishing 
that appointment in 1924 on appointment as one of 
the Yarrow research professors of the Royal Society, 
have been appointed fellows of King's College 


A conversazione will be held at the Chelsea Poly¬ 
technic, Manresa Road, London, S W 3, on March 13 
The laboratories and workshops will be open for 
inspection, 6.30-10 30 pm 

Applications are invited for a research studentship 
in tropical medicine in connexion with the government 
of the Federated Malay States The annual value of 
the studentship is 700 1 Particulars of the post, and' 
forms of application, are obtainable from the Private 
Secreta^^Appointnients), Colonial Office, Downing 

Applicaiions are invited by the Glamorgan Agri¬ 
cultural Committee for the position of instructor in 
dairy and poultry husbandry Special knowledge of 
poultry keeping on the farm, and dairy farming 
(including clean milk production), and good technical 
qualifications are expected from candidates Appli¬ 
cation forms (returnable by March 16 at latest) can 
be obtained from the Director of Agriculture, 5 Pem¬ 
broke Terrace, Cardiff 

The work of research has received a noteworthy 
and welcome stimulus at Armstrong College, New- 
castle-on-Tyne An anonymous gift of 12,000/ en¬ 
abled the Council to establish a Kesean h Endowment 
Fund m 1923, and the Committee which was appointed 
to administer the fund has published its first annual 
report. The Committee records its intention to utilise 
the proceeds to help members of the College and 
others with their researches by providing temporary 
or partial relief from teaching or by arranging for 
assistance, and by defraying the cost of books, 
apparatus, travelling and other expenses thus to 
supplement the resources already in operation and 
not to supersede the provision available for the train¬ 
ing of post-graduates These considerations have 

g uided the Committee in allocating grants during the 
rat year. The Committee has also been able to 
arrange for a grant being given by the Newcastle and 
Gateshead Water Co. for a special research; and 
intimates a desire to advise or to co-operate with 
industrial firms and corporations desiring investiga¬ 
tions in‘any particular direction. The opportunity 
has been taken to give a list of papers which have 
been published by members of the College staff during 
the year, and from this, although it is not exhaustive. 
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' it is evident that all departments are actively engaged 
in research. 

Lord Emmott presided at an important meeting 
held in the Regent Street Polytechnic, London, on 
Friday, February 27, when the question of an inquiry 
into the relationship of technical education to other 
forms of education and to industry and commerce 
was discussed. The case for the inquiry was presented 
by Lord Emmott and Mr J Wickham Murray (Joint 
Committee of the Three Technical and Art Associa¬ 
tions) Their speeches indicated that, although 
technical education forms the contact-point between 
education and industry, its place m the national 
system of education is undefined Since, in anv area, 
the technical institute draws its pupils from all other 
types of school, it is essential—if waste and over¬ 
lapping arc to lie prevented—that its relationship to 
those other schools should be clearly understood 
Further, since technical education (including applied 
art) is the contact-point with industry, it is very 
necessary that more definite relationships be estab¬ 
lished if education is successfully to be linked to the 
world's work Educationists and industrialists seem 
more than ever to be sharply critical of each other's 
aims and methods, but no comprehensive attempt 
has been made towards sane and tolerant discussion 
of mutual problems It is now proposed to bring 
together not only primary, secondary, technical, and 
university teachers, but also employers, representative 
industrial and commercial bodies, and learned institu¬ 
tions Among the bodies represented at the meeting 
were the British Association, the Federation of British 
Industries, professional engineering bodies, teachers’ 
associations, Institutes of Chemistry and Physics, and 
the British Science Guild The meeting finally re¬ 
solved that the inquiry was desirable, and that the 
bodies represented be asked to appoint representatives 
to a committee whose work will be the preparation of 
the ground which the inquiry will cover 

The Parliamentary Grant (ordinary) for universities 
and university colleges m the British Isles, which was 
increased in’ 1921 from 1,000,000/, to 1,500,000/. 
(including 110,000/ for Irish universities), did not 
escape the attention of the Geddes Economy Com¬ 
mittee For each of the two succeeding years it was 
(for Great Britain only) 1,169,000/, and for 1924-25 
it is 1,122,570/., excluding the new grants (amounting 
now to 120,000/) for Oxford and Cambridge. Last 
November a deputation from all the universities of 
Great Britain, except Oxford and Cambridge, headed 
by Sir Donald MacAlister, waited upon the Chancellor 
of the Exchequer to urge the raising of the grant to 
1,500,000/. A letter on this subject from Mr. Churchill 
to Lord Balfour, who introduced the deputation, was 
published in the Times of March 2. After reciting 
the salient points of the case presented by the deputa¬ 
tion, which was very sympathetically received, the 
letter announces the stabilisation of the grant for 
five years at 1,380,000/ (excluding provision for 
Oxford and Cambridge) For this relief the uni¬ 
versities will, undoubtedly, echo the expression of 
thanks conveyed in Lord Balfour's reply, and if their 
gratification is tempered by regret that Mr. Churchill 
has so firmly required them to forgo the expectation 
of any further increase for at least five years, they 
cannot fail to recognise that even this condition 
carries with it compensations, among which may be 
reckoned the greater precision and therefore effective¬ 
ness with which they will be able to define their 
needs when appealing for aid to local authorities, 
to alumni, and to the public. The amount at which 
the grant has now been fixed (1,380,000/.) is approxi¬ 
mately 39 per cent of the aggregate annual ex¬ 
penditure of the universities concerned in 1922-23. 
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Early Science at Oxford. 

March 7, 1683/4. —After ye reading of ye Minutes, 
Dr. Plot was pleasd to acquaint ye Society that he 
had lately calcined clay-ochre, and stone-ochre (both 
which were yellow, from Shotover) about thirty-six 
hours, but neither of them applyed to ye Magnet; 
which gave ye Doctor grounds to question, whether 
yellow ochres will be affected by ye Magnet after any 
calcination, how long soever Tobacco-pipe clay. 
Marl, Bole armeniac and Terra Lemma were calcined 
ye same space of time, but none of them applyed to 
ye Magnet 

Then Dr Pit was pleased to inform ye Society that 
Oyl Olive is uncapable of any ebullition after it has 
spent its aqueous parts, which rise in bubbles , for, 
being pressed with a stronger fire, than what made 
water boyl over a large vessell, it could not be sensibly 
raised, although ye heat of ye oyl was so intense, that, 
being removed from ye fire, it broke out into a flame, 
and continued to do so after six or seven suffocations 
of ye flame Butter boy Is over till its serous parts are 
evaporated, but afterwards, though presseci with a 
very great heat, is no more capable of ebullition, than 
so much melted lead 

A Report of yo consultation, held for yc drawing up 
Articles, for ye better Regulation of ye Society, was 
offered , but ye examination of it was deferred, till ye 
next meeting 1 which w as ordered to be on ye Tuesday 
following, at 2 after dinner 
March 8, 1686/7.—Dr Plot reported on the prices 
of commodities in the time of King John, winch he 
had extracted from a Dugdalc manuscript in the 
Ashmolean Library Mr President wrote to Mr. 
Halley several arguments against Mr Hooke’s late 
hypothesis of the change of the surface of ye 
Earth. 

March 9, —Dr. Lister of London communi¬ 

cated a paper of Georgies concerning ye improvement 
of Sandy land by ye Vicia multi flora nemorensis 
perenms stvc Dumetorum I B w hich is practised both 
in Yorkshire and Staffordshire 
March 10, 1684/5.—-Mr Maunders speaking of ye 
dismal! weather on yc 23rd of December last, says, 
that above eighty Persons were found killed by it, in 
Wiltshire and Dorsetshire. Some died suddenly, 
others by degrees : some, that escaped, were so tor¬ 
mented m their hands, and face (parts exposed to ye 
cold) that, as they recovered, and ye swellings abated, 
the skin peeled off, and they were some days with¬ 
out ye use of their limbes, and sometimes of their 
senses.—Part of Mr. King's ingenious discourse of Bogs 
was read; and also Mr Aston's letter relating that 
ye Savages of Canada get from Maple juice a sugar as 
sweet as that of ye Canes 

March ix, 1683/4. —Salamander's wool was observed, 
by Mr Ballard, to be separated from ye earthy parts, 
to which it is joynd, by heating the Amianthus and 
bruising it mto peices. It was ordered, that some 
attempts should be made, towards ye working this 
wool mto a thread , that so we may [if it be possible] 
either trace out ye methods of ye Antients, or equall 
their inventions with new ones in this kind ; for ye 
effecting of which, Dr. Bceston was pleased to take 
on him, ye trouble of employing some curious hand, 
suitable to so ingenious a design. 

March 13, 1687/8.—Mr. Cole of Bristoll discoursed 
concerning the Descent of Spiders with their webs 
taken in the County of Wilts in September and October 
1686, with an occasional! discourse about Spontaneous 
Generation wherein is given allso an account of people 
that have been witnesses of the raining of frogs and 
crabs. 
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Societies sad Academies. 

London. 

Royal Society, February 26,—E. H. Starling and 
E. B. Verney : The secretion of urine, as studied on 
the isolated kidney The mechanism of urinary 
secretion in mammals has been studied by perfusing 
the dog's kidney with the heart-lung preparation The 
glomeruli filter from the blood plasma its non-protein 
constituents. Hydrocyanic acid suspends tubular 
activity, while the action of hydrocyanic acid is 
reversible. Urea, sulphate, and, when present in the 
serum, phenosulphonephthalein, are secreted by the 
tubule cells into the glomerular filtrate, Water, 
chloride, bicarbonate, and glucose are re-absorbed by 
the tubule cells from the glomerular filtrate. Water 
appears to be re-absorbed lower down the tubule than 
chloride Pituitnn causes a marked increase in the 
percentage and absolute amounts of chlonde and a 
decrease in the amount of water eliminated Sub¬ 
stances of this type normally regulate the output of 
water and chlonde m the intact animal, and the 
characters of the urine secreted by the isolated organ 
are due in large part to their absence —F Eicholtz 
and E H Starling The action of inorganic salts on 
the secretion of the isolated kidney Calcium working 
on a background of potassium leads to an increase of 
chlonde excretion and water output, due to decreased 
re-absorption in the tubules. These salts, if given 
separately, have no definite effects Inorganic phos¬ 
phates decrease the output of water and chlorides bv 
turning the calcium ion into a colloidal form. To this 
colloidal fonn the glomerulus membrane is imperme¬ 
able Cyanide increases the permeability of the 
glomerulus membrane and allows the colloidal phos¬ 
phates to appear in the unne —G V Anrep . A new 
method of crossed circulation The method consists 
in an artenal anastomosis between a heart-lung pre¬ 
paration and the descending aorta or the braemo- 
cephalic artery of another animal Thus the part of 
the pumal connected with the heart-lung preparation 
receives its blood supply from the latter, while the 
remaining part of the animal continues to be fed by 
its own heart The blood flow and the blood pressure 
of the perfused part of the animal is therefore under 
complete control —G V. Anrep and I de B. Daly , 
The output of adrenaline m cerebral anaemia, as 
studied by means of crossed circulation. In this 
condition there is an increased liberation of adrenaline 
from the suprarenal glands, which is due to a true 
secretion and not to redistribution of blood, and the 
increased secretion disappears after denervation of 
the suprarenal glands,—G. V. Anrep and E. H, 
Starling : Central and reflex regulation of the circula¬ 
tion. Mechanical rise m blood pressure m the brain 
inhibits the vasomotor centre and stimulates the cardio- 
inhibitory, the two centres acting synergetically to 
produce lowered pressure Asphyxia by cerebral 
anaemia stimulates noth vasomotor and cardio-inhibi- 
tory centres, the centres acting antagonistically, not 
synergetically. Andrenaline (small doses) introduced 
into head circulation causes slowing of heart and fall 
Of pressure in lower half of animal. Measurement of 
pressure in Circle of Willis shows these effects are due 
to increased circulation through medullary centres, 
and cannot be ascribed to direct excitation of centres 
by adrenaline itself, The effects are analogous to, 
and produced in the same way as, those obtained on 
mcreasirig pressure in head circulation,—K. Furusawa: 
Muscular exercise, lactic acid, and the supply and 
utiHsation of oxygen, Part IX, Muscular activity 
mid carbohydrate metabolism in the normal individual. 
< Results obtained are ; On normal diet, carbohydrate 
«»ny is responsible for the process of contraction and 
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recovery from it. As duration of exercise is prolonged 
respiratory quotient of excess metabolism falls slowly, 
indicating that some substance other than carbo¬ 
hydrate is being called upon. On fatty diet, short¬ 
lived muscular exercise is performed at expense only 
of carbohydrate, as on normal diet, In long-contmued 
exercise, fat takes part more quickly than on normal 
diet. In exercise of short duration, m which no 
change in general metabolism of body as a whole 
might be expected, the human body acts as though 
it were an isolated muscle, in which carbohydrate Ts 
the only substance oxidised, as shown by Meyerhof. 
The primary fuel of contraction, therefore, in human 
muscle is carbohydrate, and fat or protein is presum-* 
ably used to replenish carbohydrate store disappeared, 
—A Hunter and J. A Dauphinee . (1) Quantitative 
studies concerning the distribution of arginase in fishes 
and other ammals. (2) An approximative colon- 
metric method for the determination of urea with an 
application to the detection and quantitative estima¬ 
tion of arginase —J J R. Macleod and N A McCor¬ 
mick ’ The effect on the blood-sugar of fish of vanous 
conditions, including removal of the principal islets 
(isletectomy). 

Royal Microscopical Society, January 21. — A 
Chaston Chapman The yeasts a chapter m micro¬ 
scopical science (presidential address) Some new 
technique, such as the use of ultra-violet light, 
applied to the investigation of the cytology of 
the yeast cell, might, in the hands of expert cyto- 
logists, yield results equally valuable to industry 
and to general biology The views of Cramer and 
others as to the dependence of mtra-cellular enzymic 
activity on surface tension was referred to, and reasons 
were given for supposing these surface tension effects 
to be operative in connexion with some industrial 
fermentation processes The yeast cell is, in fact, a 
chemical laboratory of the highest efficiency, and of 
the most remarkable character, and if the processes 
of building up and breaking down, which are so 
quietly and so regularly occurring in a single cell of 
yeast, could be understood and artificially imitated, 
we should be not only within measurable distance 
of a new orgamc chemistry, but also appreciably 
nearer to an understanding of that greatest of all 
problems, the nature of life 

Linnean Society, January 22,—MissM S Johnston : 
Calcareous deposits (rhizocretions, Kindle) round roots 
of Canadian birches in Pleistocene sands. The con¬ 
cretion is considered to be due to the action of humic 
acid from the roots segregating the lime constituents 
in the sand,—R. D'O. Good . The flora of Canada. 
As in Britain, the largest plant families are the Com¬ 
posite. Gramineae, Cyperaceae, Lcguminosa;, Rosaceac, 
and Labiatae, and the first named is very much larger 
than any of the others In traversing the country 
from east to west, four main vegetational types are 
encountered ; the Eastern forest, the prairie, the 
mountain, and the Pacific littoral The southern 
limit of the Pleistocene ice was well down in the 
United States, and the present flora of Canada is 
therefore an immigrant flora developed in the 
geologically short time since the retreat of the ice — 
J Munro : Canadian forests and forestry. There are 
four climatic belts between the east coast and British 
Columbia. 

Cambridge. 

Philosophical Society, January 19.—H F. Baker: 
A transformation of Segre’s figure in space of four 
dimensions; the equation of Rummer's surface. 
There is a figure, first studied by Stephanos in the 
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theory of circles, but studied particularly by Segre whether the plasticity of C. firaUnsu is such tha* 
as a figure in four dimensions ; consisting of fifteen doubling can be produced under experimental conai^ 
lines meeting by threes in fifteen points. The figure tions in a single-flowered form by nutritional Change* , 
i* of great interest, as being the centre of a discussion as Goebel has suggested, or whether, as apeny mor e 
of many well-known surfaces ; the cubic surface, the likely, the double-flowered and single-flowered forms 
cyclide, Hummer's surface, and so on. In this figure are two different races with distinct hereditary . 
'mere are also six sets of fives of the lines, each being complexes, 
taken twice over, called sets of associated lines. The Paris. 

present paper finds a transformation from the lines pp Academy of Sciences, January 26.—G. Bicourdan : 
of the figure to the joins of six points in space of The propagation of Hertzian waves to great distances. 
five dimensions—a set of associated lines becoming The order of magnitude of the perturbations of this 
the joins of one of the six points to the other five, propagation. A table is given showing the results 
Intimately related therewith is the expression of the oi t f, e rece pti 0 n of the Bordeaux time Signals for 1923, 
equation of a Kummer surface by a sum of five by Helw&n (near Cairo), Washington, Ottawa, Green- 
squares. The coefficients of these squares are wicb< Paris ^ Uccle —H. Vincent: The urinary 
invariants of the discriminantal equation of the elimination of the Bacillus coli communis and its 
primary quadratic complex — R. Vaidyanathaswamy : hamatogen origin.— P Baey : Remarks on the 
On simplexes doubly incident with a quadnc. The preceding communication.—Maurice Lugeon : The 
generalisation of the figure representing a double six presence of fossilised organic bodies in the marbles of 
of lines in five dimensions, wherein a hexad is both Uruguay. Fragments of echmoderms and molluscs 
inscribed to and circumscribed about a quadric — bave been ^cognised in marble from Nueva Carrara ; 
H. G. Green : The classification of comcoids by their this Q f interest, as being the first occasion of the 
generators. An actual method of reduction of the discovery of fossil remains in this crystalline deposit* 
equation of a contcoid to a form showing the character —Bertrand Gambier: The continuous deformation of 
of the surface —R Whiddington On the positive surfaces, isometry and applicability.—Mile Th&rdse 
flash in vacuum discharge tubes. Moving striations Lefoy . A nevr me thod for the determination of the 
previously observed in the rare gases were reinvesti- working costs and a tariff for railway transport. A 
gated in the case of pure argon, The bright flashes new tariff scheme has been developed as the result of 
travelling from the anode with velocities depending a mathematical study of data from eighty years' actual 
on the pressure show no Doppler effect The lumin- railway experience.—Andrieau ■ The Andneau motor, 
ous radiation seems to be excited by invisible radiation A detailed description of the mode of working, con- 
given out by positive ions as they travel along the structiofi, and experimental results of a new design of 
tube —E. C. Stoner : The structure of radiation. On m ternal combustion motor—Carl A Garabedian : 
the assumption of conservation of energy and linear Solution of the problem of the heavy rectangular 
momentum, the evidence in favour of radiation being plate, framed or open, carrying a charge uniformly 
constructed of linearly directed, spatially localised distributed or concentrated at its centre —-A. Alayrac; 
quanta is held to be conclusive. Further properties, Xhe theoretical study of motorless flight in a variably 

which are not physically unreasonable, must be horizontal wind —Ernest Esclangon * The eclipse W 

postulated of these quanta in order that interference t h e sun of-January 24, 1925 Observed at the Stras- 
phenomena may be possible,—Major P. A. Mac Mahon: bourg Observatory. The time of first contact. 
The symmetric functions of which the general deter- deduced from two series of independent measurements 
minant is a particular case of the chord of contacts, was 15** 3 01 37".—L. d’Azam* 

buja : Observation of remarkable protuberances, made 
Manchester. at the Meudon Observatory, January 24, 1925, before 

the eclipse of the sun. On January 24a senes of spectro- 
Uterary and Philosophical Society, January 20— heliograms of the lines K, (calcium) and H* (hydro- 
W. Robinson . On proliferation and doubling in the gen) was taken continuously. A photograph taken 
flowers of Cardamme praiensts L Specimens of C. at 11.10 a.m. with the calcium line showed the existence 
pratensis showing two main types of abnormality in the N.W. quadrant, of a fan-shaped group of pro- 
were found in meadows near Cheaale Hulme, Cheshire, tuberances in the form of iets, the largest of which 
in June 1923, one of which was similar to the double- attained a height of one-fifth of the solar radius. Its 
flowered form, arising by proliferation of the ovary, development was very rapid, since photographs at 
described most frequently by previous observers, 10.40 a.m, and 12.20 p.m. did not show it.—J. Guil- 
and the other, a less completely double-flowered laume and Mile. M, Bloch: Observation of the partiai 
specimen. Microscopic investigation showed that, eclipse of the sun of January 24, 1925, made at the 
in both types, proliferation took place by the meri- Lyons Observatory, Clouds interfered with observa* 
stematic activity of a. growing-point at the base of tions. First contact was noted at I3 h 4 10 36*2.• 
the ovary, of a flower which was otherwise normal. P. Chofardet: Observation of the eclipse of the sun 
In one case, however, the ovary itself was carried up of January 24, 1925, at the Besancon Observatory, 
on a stalk produced by the growth activity of tissues Time of first contact at 15** 3* 48*%,—F. Holweck: 
immediately below the base of the ovary, but outside Determination of the critical potential L m of argon* 
this ; m the other specimen all the growth took Discussion of the precision of this measurement and 
place within the ovary from the base of this, and of analogous measurements.—Ed. Friedet: Smectic 
the meristematic growing-point was carried up to bodies and X-rays. The existence of a stage (smectic > 
about the middle of the pod-like structure. The state) intermediate between the solid crystal and the 
doubling seen in C. praiensts has recently been true liquid has been indicated in an earner commttm- 
spoken of as a mutation from the more normal single cation for certain oleates. These conclusions have 
form, but Goebel has stated that by cultivating been questioned, and additional experiments on tb* 
plants of the double form in sandy soil they com- radiograms furnished by Bthyl £-azoxy*ben»oate* * 
pletely lost the character. By vegetative multipli- and ethyl azoxy-emnamate have been made. The 
cation from the original specimens collected wild at results confirm the conclusions previously given**-*, 

Cheadle Hulme, it has been possible to cultivate F. Baldet: The spectrum of carbon monoxide at very 

S lants showing variations, both in the character and low pressure ; the so-called comet-tail apeotmm*—w 

egree of the doubling. Further work will show Ernest Bengtoon and Erik Sventton: Thecondiriona 
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of the appearance and structure of the silver bands, 
^30 and X335$.~F. Croze : The structure of the 
line spectra of ionised nitrogen and oxygen.—Jean 
Jacques Trihat; The molecular orientation of the 
fatty adds —Herbert Brennen : Chemical studies on 
the isotopes of lead. A partial separation of the 
isotopes of lead by the action of the Grignard reagent 
on lead chloride has been recently described by Dillon, 
Clarke, and Hinchy. This work has been repeated, 
and no evidence of separation of isotopes was obtained. 
—Georges Fournier : The absorption of the £*rayB by 
matter. If n is the coefficient of absorption and p the 
density of the material, then experiments with six 
materials show that the relation n/p = a + btf (where N 
is the atomic number) is valid — A. Bigot: Clays, 
kaolins, etc.—L Blanc and G. Chaudron: The mag¬ 
netic study of the stable form of the aesquioxides of iron 
and chromium. The magnetic susceptibility of Fe 4 0 B 
and Cr.0 3 as a function of the temperature is given 
in graphical form . the results are difficult to interpret. 
Andre Graire : The reduction of the oxides of nitrogen 
in the presence of sulphuric and sulphurous acids.— 
Marcel Godchot and Pierre Bedos. The chlorination 
of para-methyl-cyclohexanone.—Ch Courtot and 
P, Petitcolas * Syntheses of 9-fluorenylamines. — 

i . Barthoux : Description of a new mineral, dussertite, 
his mineral, found at Djebel Debar, i£ an arsenate 
of the composition (FeAl) l iCaMg),(OH),(A^ 0 4 ) l . The 
full chemical analysis, physical and roineralogical 
description are given.— Pierre Bonnet: The problem 
of the Trias of the Avallonnais and Auxois —Pierre 
Dangeard : Limits of the submerged plant growth of 
Lake Annecy at varying depths,—P, Mazt: The 
plurality of the products of photosynthesis, deduced 
from the study of the gaseous exchanges between the 
atmosphere and the wnolejplant.—MUe. Sara Bache- 
Wiig: The vacuome of Erysiphe gramints. —P. E 
Pinoy : Concerning the cancer of plants or crown gall. 
L. Ravaz and G. Verge : A disease of the vine, excori- 
osis.—Mme. Jean Francois-Perey : The influence of 
the culture medium on protozoa counts in soil. The 
influence of the culture medium is marked; an 
extract, of the earth with gelose is recommended as 
giving the most trustworthy results — C F. Muttelet : 
Study of the development of the pea; from the point 
of view of conservation for food.—Vittorio Pettinari: 
The toxic action of Amantta phalloides .—Georges 
Bourguignon and J. B. S. Haldane : The evolution of 
chronaxy in the course of the crisis of experimental 
tetany by voluntary hyperpnea in man.—A. Malaquin : 
The segregation, in the course of ontogenesis, of two 
primordialsexual cells; origin of the germinal descent 
in Salmacina DyrterL—Robert Weill: Foci of forma¬ 
tion and ways of migration of the nematocysts of 
HafycHstus octoradiatuS' The existence, along their 
path, of selective reservoirs.—J. Chaine : Remarks on 
the penian bone.—Armand Dehome : The petaloid 
expansions of the leucocytes of the Chetopoda. The 
case of Leydenia Gemmvpara. —Ph. Joyet-Lavergne : 
The lipoids and fats of the Sporoaoa.—Edouard 
Chatton and Andrd Lwoff: The physiological deter¬ 
minism of the phases Of the cycle of the infusorian 
Spirophrya subparasitica .—A. Bertheiot and G. Ramon: 
The agents of transformation of the toxins into ana- 
tcridns. Toxins can be converted in various ways 
into substanoes deprived of toxic power, but retaining 
the power of flocculation (tn vitro) and immunising 
power (in Vivo). These products are described as 
anatoxins, and the action of a large number of chemical 
' compounds on the diphtheria toxin has been studied 
trpm thw point of view. The moat effective reagents 
„ the protuction of the diphtheria anatoxine proved 
Jobe acrekia, crotonalaefayde, acetaldehyde and 
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(Washington: Government Printing Office.) 

Department of the interior. United States Geological Survey. Pro¬ 
fessional Paper 133 • V . Relatione of the Wasatch and Green River 
Formations in North-Wee tern Colorado and Southern Wyoming, with 
Notes on OH Shale In the Green River Formation, By J. D, Sears and 
Wr H, Bradley. Pp, 11498* 107+2 plates, professional Paper 182-G : 
Discovery of a Balkan Fresb-watcr Fauna in the Idaho Formation of 
Snake River Valley, Idaho. By W H. Dali. Pp 11+109 11541 Plata 
Professional Paper 182-H. The Reauecttation of the Term Bryn Mawr 
Grave), By F. Baaoom, Pp. 117-110. (Washington: Government 
Printing Office.) 

“ The First Five Thonaand >f being the First Report of the First . 
Birth Qdbtrol Olinto in the British Empire, "The Mothers' Clinic" for 
Ginstructive Birth Control at 01 Marlborough Road, Holloway, London, 
N. 10 By i»r. Marie Carmichael Slopes Pp. 67. (London: J, Bale, 
Sons and Danleluon, Ltd ) 2s. 6 d, net. 

Department of Commerce: U.S. Coast and Gwxtotte Survey. Serial 
No. 900 ' Precise Triangulation, Traverse and Leveling in North 
Carolina. By Walter D. Sutcliffe and Henry G Avers. (Special Publica¬ 
tion No. 101) Pp. lv + 184. (Washington : Government Printing Office.) 
96 cents. 

Ammaire de rObservatoire Royal de Belgique. Par P Stroobant. 
Pit®*annCe, 2026. Pp. H1 + I64. (Bruxelles.) 

The Physical Society of London. Proceedings, Vol 37, Part 2 . 
February 15. Pp. 76-100 460 D. (London Fleetway Press, Ltd.) 61 . net. 

Thirty-eighth Annual Report of the Bureau of American Ethnology to 
the Secretary of the Smithsonian Institution, 1016-17, with accompany lug 
Paper, An Introductory Study of the Arts, Craft# and Customs of the 
Galana Indians, by Walter Xdinuod Roth. Pp. vU+7464183 plates. 
(Washington * Government Printing Office) 8 dollars 
State of Illinois Department of Itegistmtlon and Kducation Division 
of the Natural History Survey. Bulletin, Vol 15, Art 3 Second Report 
on a Forest Survey or lULnots , The Economics of Forestry in tho State. 
By Herman H Chapman and Robert B. Miller Pp vil h 46-172. 
(Urban*. Ill) 

Iowa Geological Survey. Vol, 20: Annual Reports, 1019 and 1020, with 
Accompanying Papers. Pp. xlvlii +568464 plates (Dee Moines ) 
University of Iowa Studies in Natural History Vol 10 , No 3 Fib- 
New Zoaland Expedition, Narrative and Preliminary Report of a 
SoJenfclflc Expedition from the University of Iowa to the South 8 ms By 
C. C. Nutting; with Chapters on Ornithology end Entomology by Dayton 
Stoner, on Botany by R. B Wylie, and on Geology by A. O. Thomas. 
Pp. 86»468 plates. (Iowa City.) 8 dollar*. 

Royal Botanic Gardens, Kew. Bulletin of Miscellaneous Information, 
1924. Pp. 1 v 4400460. (London : H M Stationery Office ) 10* ed. net 
Ministry of AgrlcultttTO, Egypt Technical and Scientific Service. 
Bulletin No. 60 . A Third Btoolimatio Study m the Egyptian Desert. By 
C B Williams. Pp (148247 plates (Cairo: Government Publication* 
Office.) 5 P.T. 

Memoirs of the Department of Agriculture In India. Chemical Series, 
Vol. 7 , No. fl Studies in the Chemistry of Sugarcane 2 . Somn Factor* 
that determine the Ripeness of Sugarcane. By II. Viswanath and S. 
Kasioatha Ayyar. Pp. 198-144 (Calcutta, Thacker, Spink and Co; 
London : W. Thacker and Co) 8 annatt; 9d. 

Western Australia, Annual Progress Report of the Geological Survey 
Tor the Tear 1928. Pp. 8848 plates. (Perth Fred Wra, Simpson ) 
Department of the Interior* Bureau of Education ♦Bulletin, 3934, 
No. 10: Schools for Adults In Prisons, 1023. By A C. Hill. Pp. Ili 483* 
(Washington Government Printing Office ) 6 cents. 


Diary of Societies. 

SATURDAY, March 7. 

Rotal Soot it y or Mamoina (Otology Section), at 10.80 
Association or TisCBtrlCAt Institutions (Annual Meeting) (at Institu¬ 
tion of Meohauioal Engineer*), at Ham —Lord Hmmott and Pp!. 
W. M. Varley : The Local College and its Relation to Surrounding 
Education Authorities. — G. Mavor: Training and Education for 
Appronticeehip*—J. K. Montgomery: The Working of the Schemes for 
National Certificates and Diplomas in Engineering. 
lN8TrnmoN or Municipal and Countv ENaiKBcita (Eastern and South 
Midland Districts) (at Town Hall, Ealing), at 2 36 .-The Question or 
„ Regional Town Planning. ^ 

Rotal Institution or Gas at Bhjtaiw, at 3.—Sir Ernest Rutherford: 

The Counting of the Atoms (II.> „ , , v „ 

irswion and Draraicr Natuhal History Soojbty (at Ipswich).—Dr. F. 
W. CrOsaley-HoUand: Science and the Criminal. 

MON DA r, March & 

Rot at. -Boot sty or Epnrauaaa, at 4.30.—A. H. R. Goldie: Discon¬ 
tinuities In the Atmosphere.—Dr. A. F. Laurie: Stone Decay and 
the Preservation of Building* (Address).—W, H. Watson : An tn- 
vettiration of the Absorption of Superposed X- Radiation*.—H. W, 
Turnoull and J. WllliaihWHU Th* Minimum By atom of Two Quadratic 
Forms —Prof. H. S. Allen: Note on Whittaker s Quantum Mechanism. 
—Marlon G. Gray: The Equation of Conduction or Heat. 

Vicronu IrrswruTB (at Oentral Buildings, Westminster), at 4.80.— 
ftevT CL Gardner: Nature and flupernature. „ _ 

RfoowcxtcAi, Soo«TY (at bister Institute), at 6.—F. W. Fox : The 
Cholesterol Content of BHe and Its Bearing upon the Metabolism of 
Cholesterol and the Bile Acids. -J. B. Murrack : The Total Base 
Oonteat of Plasma.—D. Hoflforh and 1, 8* lUcLean: The Action of 
Yeast on Lactic AoW.-E* H. Upper and 0* J. Martin: (o> The Influence 
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or Balt Concentrations on the Cu of Buffer Solutions as Indicated by 
the Electrometric and Colorimetric Methods respectively: (b) Can 
the Oh Of Mixtures of NaHC0 3 and OO# In High Dilutions be deter- 
mined by the Hydrogen Electrode ? 

Royal Booirt or Medicine (War Bectionhat 5.—Presentation, by Sir 
SL Ctalr Thomson, of the North Persian Forces Memorial Medal for 
fW3 to Wing-Cooundr H. E, Whittingham, for Ilia Paper, Observations 
- on the Life-History and Bionomics of PAWwhmw papatasii, written in 
conjunction with Flight-Lieut, A F, Rook.—Wmg-Commdr, H. B. 
Whlttinghwn : The Treatment of Malaria by Novarsouobillon 
Institution or Electrical ftirotirsaRa (North-Eastern Centre) (at 
Armstrong College, Newoastle-on-Tyne), at 7.15 —Major E. I. David : 
Electricity In Mines. 

Institute ok Chemistry (Birmingham Beotion) (at White Horse Hotel, 
Birmingham), at 7,30 —Cl. W Marlow: Chemists* Agreements 
Institute ok Metals (Scottish Local Section) (at 39 Elmbauk Orescent, 
Glasgow), at 7.30 -A. G, Lobley ■ Electric Fumaoes. 

Society ok Chemical Industry (London Section) and Institute ok 
CntMisThY (London and South-Eastern Counties Section) (at Institu¬ 
tion of Mechanical Engineers), at 8. — Sir Max Muspratt, Bart: 
Chemistry and Civilisation 
Surveyors* Institution, at 8. 

Royal Geographical Society (at JEolUn Hall), at 8 80,—A. K. R 
Wollaston The Sierra Nevada of Santa Marta, Colombia 
Medical Society ok London, at 8.30—K Clarke, A F. Moore, Dr J 
Collier, and others: Discussion on The Funuus Octill in General 
Medicine 

Ipswich and DiftTBirr Natural History Society (at Ipswich),— Dr 
F W Crossley-Holland . Science and the Criminal. 


TUESDAY, March 10 

RoYal Com koe ok Physicians ok London, at 6—Dr 8 MaeNalty 
Epidemic Diseases oftheOentral Nervous Syatemj(Milroy Lectuies)(ll ) 

Royal Institution ok Gabat Britain, at & 15—Pi of E. N. da C 
Andrade The Evolution of the Scientific Instrument (l ). 

Institution of Petroleum Technologists (Annual General Meeting) 
(at Royal Society of Arts), at 5.30, —H Barringer ■ Address 

Institution ok Civil Enoinfers, at 0 —Prof 8 M Dixon and F W 
Macaulay , Measurements of Discharge over a Hock-faced Dam, 

Institution of Automobile Engineers (at Royal Society of Aria), at 7. 

Institution or Electrical Engineers (Informal Meeting), at 7 — C W 
Sully and others Discussion on illumination. 

Institution ok Ei.kctrical Engineers (North Midland Centre) (at 
Bradford Technical College), at 7. —II W Taylor Three-wire Direct- 
current* Distribution Networks Home Comparisons in Cost and 
Operation 

Institution or Electrical Engineers (Scottish Section) (at North 
British Station Hotel, Edinburgh), at 7 - E Hughes lion Losses in 
D C Kuchinas 

Royal Photographic Society ok Great Britain, at 7.—Annual General 
Meeting, 

Institution of Enoinesirm and Shipbuilders in Scotland (at 80 
Klmbank Creacaut, Glasgow), at 7 80 —G A Whiteman and A Spittle • 
The ManuActun of Brass Condenser Tubes, with some Notes on an 
Alternative Alloy 

Institution ok Automobile Eng inkers (Coventry Graduates’ Meeting) 
(at Broad gate Cafe, Coventry) 

WEDNESDAY, March 11. 

Institute of Metals (Annual General Meeting) (at Institution of 
Mechanical Engineers), at 10 am —II T Angus and P K. Bummers , 
The Effect of Oraln-sixo upon Hardness and Annealing Temperature — 
8 L. Arch butt * A Method of Improving the Properties of Aluminium 
Alloy Castings.—U R Evan* • Surfaie Abrasion as a potential Cause 
ot Localised Corrosion —Dr J Newton Friend and J 8 Ttdimta . The 
Influence of Emulmuds upon the Itute of Dissolution of Zinc in Solutions 
of Lead, Nickel, and Copper Salts —At a —T G Bamford Comparative 
Teats on some Varieties of Commercial Copper Rod — R Genders and 
G L Bailey The Alpha Phase Boundary in the Copper Zlnr System. — 
Dr. D. Bunting The Influence of Lead and Tin on the Brittle Ranges 
of Brass — B. A. Bolton The Removal of Red Stains from Brass 

Geological Society of London, at 6 80 —Prof 0. T Jones The Geology 
of the Llandovery District (Carmarthenshire) —G.!* Andrew : The Lluu 
dovery and Associated Hocks of Garth (Breconshire) —G Audrow and 
Prof. O. T. Jones • The Relations between the Llandovery Rocks of 
Llandov ery and those of Garth, 

Institution of Civil Engineers (Informal Meeting), at 7.—J. B Wilson . 
The Relative Importance and Nature of Secondary Stresses In Steel 
Structure*. 

Institution of Blectrhal Engineers (South Midland Centre) (at 
Birmingham University), at 7—Major E 1. David. Ebotriclty In 
Mines. 

North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (at Holber Hall, Newcastle-on-Tyne), at 7.—(3 R 
Hutchinson Some Problems of the Motor Ship 

Hoyal Society or Aara, at 8 —B. Cammaerts i The Restoration of 
Public Building* in Belgium. 

Institution of Chemical Engineers (at Institution of Mechanical 
Engineers), at 8—Prqf A. U Mollatiby ■ Expansion and Compression 
Phenomena In Steam Jots 

Institution of Automomle Browsers (North of England Centre) (at 
Ijeeds). 

THURSDAY , March 12. 

Institute of Mbtau (Annual General Meeting) (at Institution of 
Mechanical Engineers), at ID a,m.—G. L. Bailey and R, Genders : The 
Density and Constitution of the Industrial Brasses —A. L. Nor bury . 
'The Effect* of certain Element* on the Electrical Reaiativlty of Copjwr, 
—Sir Thomas Klrke Hose; The Density of Rhodium —Prof T Honda 
and Prof. R. Yamade Some Experiments on the Abrasion of Metals,— 
Prof. T. IMhara: The Equilibrium Diagram of the Aluminium-Zinc 
System 

Royal Society, at 4.90.—.Sir Charles Sherrington : Remarks on some 
Aspect* of Reflex Inhibition.— B. G. T. Liddell and Sir Charles SUerring* 
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ton; Recruitment and some other Features of Reflex Inhibition,—D. Y. 
Harris : Studies on the Biological Action of Light.—Dr, H, Hart ridge 
and F. J W. Rough ton 1 The Kinetics of Haemoglobin. III .—To « 
read in lifts only:—0. B Sobryver, H W Bustoii, and I>. H. Mukherjee; 
The isolation of a Product of Hydrolysis or the Protaina hitherto 
undescribed. 

Royal Collkoe or Physicians or London, at 6.—Dr. 8 Mao Natty; 
Epidemic Diseases of the Central Nervous System (M llroy Lectures) 
(III.). 

Royal Inbtttuijow ok Great IUutaim, at fl.U. — Dr L. Hill: The 
Biological Action of Light (I.) 

Royal Booiety of Medicine (Comparative Mediolne, Tropical Diseases, 
and Obstetrics flections), at 0 80. —Special DiscuasIon : Infective 
Abortion In Cattle and its Relation to Mediterranean Fever. 

Institution of Electrical Engine*** (Tees-Side Sub-Centre) (at 
Cleveland Technical Institute, Middlesbrough), at 7 15 —H. W. Taylor. 
Three-wire Direct currant Distribution Networks * Some Comparisons 
in Cost and Operation 

Institution of Ki ectrical Engineer* (Irish Centre (Dublin)) (at 
Trinity College, Dublin), at 7.45-Dr. J, F. Crowley. The Use of 
Electricity in the Chemical Industries, with particular reference to the 
Irish Fr&e State. 

Institute or Chemistry (Liveipool end North-Western Section) (at 
Liverpool Umveiaity), at ft.—Piof E C C Holy * A Lecture Tour In 
America 

FRIDA Y, March 18. 


Royal AsraoNomcAL Hoiicti, at 5 — O Prasad. The Progression of 
Stellar Velocity with Absolute Magnitude—Dr J W Nicholson The 
Secondary Spectrum of Hydrogen —Di II Jeffreys The Origin of the 
Solar System, in relation to Piof Eddington's Theory or Stellar 
Luminosity — E A. Kiolken The Density Function in the Milky 
Way — Dr J K. Foilieringham Visibility of Stars hi Great Britain 
during the Solar Eclipse or ll»2 r >, Jan 24.—T. Boyds, Note on 
Bpectrohel log rams taken with Different Parts of the Ha line —8 D. 
Tscherny * («) Results of Microuietei Measures of the Position uf Mars 
relative to the Star B I> — 4*W18 ou 1PM, Dec 5; (b) Oceultations 
of Stars by the Moon, 1924 

pHvaicAi Hoorn of London (at Imperial College of ttrience and 
Technology), at 5 — J P. Andrews The Vacation of Young’s Modulus 
at High Temperatures—Di E G Richardson - The Critical Velocity Of 
Flow pant Objects ot Aerofoil Section —Dr J Brebtauo ■ A Focussing 
Method of Crystal Powdei Analysis by X rays 

Institution of Mechanical Engineers, at it—Renorle to the Cutting 
Tools Research Committee —Prof. E. G Coker * The Action of Cutting 
Tools - D Smith and A Leigh Experiments with Laihe Tools on Fine 
Cuts, and some Physical Properties of the Tool Steels and Metal 
operated upon 

Royal Photographic Society or Great Britain, at 7 — F Judge: 
Many Hlides and a few Remarks. 

Institute or Metals (Swansea Local Section) (at Swausen University 
College), at 7.15.—General Dlscumiiou. 

Junior Institution of Engineer*!, at 7 80 - A P, Bale Notes on 
Methods of Producing Modem High Grade Machine Tools 

North-East Coast Institution or Engineers and Shipruilders 
(at Literary and PhilOHophlcal Society, Newcastle-on-Tyne), at 7 80. 

Hoval Institution of Grfjit Britain, at « —Prof Gilbert Murray: 
The Beginnings of the Selence of Language 


SATURDAY , March 14 

Royal Institution of Great Britain, at 8 —Sir Ernest Rutherford * 
The Counting of the Atoms (III ) 


PUBLIC LKCTU 8 K 8 , 


SATURDAY, March 7. 

Houniuan Museum (Forest Hill), at 8 80 — Miss M. A Murray: 
Modem Excavations in Egypt 

MONDAY, March «>. 

Bedford Coliror for Womrn, at 6 16—Prof L LAvy-Brohl: Trols 
Philosophes franeals contemporains* Rllxit, Espinos, Durkbelm (In 
French) (flucceeding Lectures on March 10, 18.) 

University College, at 6.8o —Prof H Weatargoard ' ViUl Statistics. 
(Succeeding Lecture on March ll.)-Mlwi ft. JeflWes Davis: Some 
Famous London Bridges (I) (Succeeding Lectures, by Prof. A, B. 
Richardson, on March 16, 23.) 

Inner Temple Hall, at 8 —Lord Newton Tim Necessity for Legislation 
with regard to Hmoke Abatement (Chadwick Lecture). 


TUBS DAY, March 10. 

University Coli box, at 5 80 —R A. Smith * The Old Stone Age. 

UNIVERSITY OF Leeds, at 8.-E. Percival * The Freshwater Zoology of 
Yorkshire (I.) 

WEDNESDAY, March 11. 

School ok Oriwital Studies, at 6 15 — E Richmond: Early Moslem 
Architecture. The Early Madras sum In Syrta, Bagdad, Egypt up to mid 
A2T®? Developments during the Msmluke Period up to 

the Turkish Conquest. y 

K 1 no ‘a Co llhoe. at 5.80.—Prof. E. Praetage Travel and Travellers of the 
Middle Ages (IX ) The Opening of the Oaran Routes, aId HI*^, 

University Oolleor, at 5.30 — Miss Ethel S. Fegau : Library Resource* 
outside London, 

THURSDAY, Maxob 12. 

OKivjtMtTT COLL®*. »t 6 -Prof. B. a. Gtxdntr : Hbtorr of Awdwt, 
Sculpture (Introductory Lecture), 

SATURpAY, March 14. 
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Electric Forces and Quanta.* 

By J. H. Jeans, Sec. R.S. 


I T is just about twenty-five years since Lord Kelvin 
spoke of '‘two clouds” obscuring “the beauty 
and clearness of the dynamical theory which asserts 
light and heat to be two modes of motion.” The 
clouds which Lord Kelvin saw as clouds no bigger than 
a man’s hand have grown until they have almost filled 
the firmament: little can now be seen of the beauty 
and clearness of the dynamical theory of which Lord 
Kelvin spoke. The old dynamical theory has given 
place to the new theories of relativity and of quanta; 
what Lord Kelvin thought were transient clouds 
shortly to melt away have proved to be new theories 
in process of growth, the “ beauty and clearness ” 
he saw under these clouds was mostly a mirage. 

I have chosen as my title “ Electric Forces and 
Quanta,” the two halves of this title corresponding 
roughly to the two new theories, and I propose to 
try to sketch out the changes these theories have 
introduced into our conception of fundamental electrical 
processes. Let us consider electric forces first. Lord 
Kelvin, following Maxwell and Faraday, regarded an 
electric force as evidence of a stress in the ether. An 
ether can transmit two kinds of stress, one arising from 
a state of static strain and the other from a transfer ot 
momentum; these were supposed to be electric and 
magnetic forces respectively. Or, to put the matter 
in another way, an ether can possess two kinds of 
energy, potential and kinetic; these were identified 
with electrostatic and electromagnetic energy respect¬ 
ively. This mechanism of stresses in the ether was 
devised in order to escape the necessity of “ action at 
a distance.” The ether itself had no doubt originally 
been brought into existence for quite other reasons— 
to provide a nominative to the verb “ to undulate,” 
.according to the late Lord Salisbury—but these other 
reasons were no longer of much cogency. Light, 
whether an undulation of a medium or not, was ad¬ 
mittedly an electromagnetic phenomenon, and the 
electromagnetic theory of light had already made it 
clear that any mechanism which could account satis¬ 
factorily for electric and magnetic forces could carry 
the whole of the undulatory theory as well. It was 
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because Maxwell and Faraday had disliked ” action at 
a distance ” that the ether continued in existence at 
the end of the nineteenth century. 

A Medium or Action at a Distance 

Nevertheless, the conception involved a difficulty 
which seems to have troubled the nineteenth-century 
physicists not a little. The energy of the ether could 
represent all kinds of electromagnetic energy, but 
could represent nothing else. Gravitational energy, 
for example, could not be interpreted as ethereal energy, 
for the only two types of energy which the ether could 
hold were already allotted to electric and magnetic 
energy respectively. It is true that attempts were 
made to interpret gravitation as normal waves of 
compression or as pulsations of very high frequency in 
die luminiferous ether, but such explanations never 
survived comparison with facts, and those who tried to 
explain gravitation had to fall back either on a new and 
entirely separate ether or else on action at a distance. 
If action at a distance had to be called in to explain 
gravitation, it might just as well be allowed to explain 
electromagnetism as well, there seemed to be no 
logical resting-place between two ethers and none. 
But the need for multiple ethers simultaneously filling 
space aroused suspicions in those who were conversant 
with the history of science. In an earlier century, 
according to Sir Joseph Larmor, “ aethers were invented 
for the planets to swim in, to constitute electric atmo¬ 
spheres and magnetic effluvia, to convey sensations 
from one part of our bodies to another, and so on, till 
all space had been filled three or four times over with 
aethers. It is only when we remember the extensive 
and mischievous influence on science which hypotheses 
about aethers used formerly to exercise, that we can 
appreciate the horror of aethers which sober-minded 
men had during the eighteenth century.” 

In tihie it became clear that the only thoroughly 
satisfactory possibility was no ether at all. First the 
development of the theory of relativity gave its death¬ 
blow to the old luminiferous ether of Lord Kelvin, 
Maxwell; and Faraday. The main result of this theory 
can be stated in the form that all the phenomena of 
Nature go on precisely as though there were no ether. 
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This docs not of course abolish the ether; it shows 
the conception of an ether to be superfluous and 
{terhaps even a little bit ridiculous—for it is ridiculous 
to fill the whole of space with a medium and then agree 
that everything goes on just as if the medium were 
not there—but it does not show it to be illogical. 

The Existence ok an Ether. 

To the question, “Does an ether exist?” science is 
still unable to give a definite answer. The question, 
“ Does the ether exist ? ” if the ether is taken to mean 
the luminiferous ether of Maxwell and Faraday, ought 
almost certainly to be answered in the negative. 
Speaking for a moment in the language of technical 
mathematics, the reason is that all the phenomena of 
Nature are invariant to the Lorentzian transformation 
(the transformation to axes moving with a uniform 
velocity), whereas the physical properties allotted to 
thf ether by Maxwell and Faraday are not invariant. 
Let E and H denote the electric and magnetic force at 
a point in the supposed ether, then E t -H t (the inte¬ 
grand in the action integral) is invariant, so that all 
properties which follow from the principle of least 
action are independent of the motion of the observer. 
These are of course the dynamical properties of the 
system. But E l + H 3 is not invariant, so that the 
phenomena which follow from attributing energy to the 
ether at a rate (i/Sir^E 2 + # a ) per unit volume are not 
the same for a moving observer as for a stationary one. 

Of the six components of stress attributed by Maxwell 
to the ether, only three are invariant, so that electro¬ 
magnetic phenomena, if explained in terms of ether 
stresses, call for stresses which are not the same for a 
moving observer as for one at rest even though the 
observed phenomena are absolutely identical. For 
example, if magnetic forces are of ethereal origin, then 
the forces observed by a moving observer must be of 
quite different nature and origin physically from those 
observed by an observer at rest. If the latter observer’s 
forces are produced by Maxwell’s mechanism, the 
former’s cannot be. To take the simplest example: 
an observer moving through a stationary electrostatic 
field will in actual fact observe magnetic forces just 
as much as if the field moved past him, yet the ether 
at every point of his path possesses no kinetic energy 
and so, according to the Maxwell-Faraday conception, 
could show no magnetic forces. The old Maxwell- 
Faraday ether had in some way to provide a duplicate 
mechanism for a single phenomenon, the magnetic 
force arising from an electric charge—and similarly for 
most other phenomena. No one has ever shown that 
it is capable of doing this; but even if they had, the 
duplication of mechanism to produce a single pheno¬ 
menon is so contrary to the usual workings of Nature 


to the lumber-room. 

Thus we may be confident that if an ether exists, 
it must be something very different from the Maxwell- 
Faraday ether. It must probably be thought of as a 
four-dimensional structure and must be more subjective 
than the Maxwell-Faraday ether. Each of us must 
carry his own ether about with him, extending through 
•all space and all time, much as in a shower of rain 
each observer carries his own rainbow about with him. 
Whether such a structure, if it exists, ought to be called 
an ether, others must decide. 

We may remark in passing that the conception of 
an ether has always made a special appeal to the 
practical, one might almost say engineering, type of 
mind which we associate with the leaders of British 
science. While our own physicists have asked for 
Nature to be reduced to a machine transmitting tensions 
and stresses, the more metaphysical minds of the Con¬ 
tinent have usually been content to accept action at a 
distance as an ultimate explanation of natural pheno¬ 
mena, or at least to regard such an explanation as being 
in every way as final and as satisfying as an explanation 
in terms of a medium. It was something more than 
a coincidence that Newton, Kelvin, Clerk Maxwell, and 
Faraday were all British, while Boscovitch, Einstein, 
and Weyl are not. 

Four-dimensional Geometry. 

The paper which practically abolished the ether as 
a serious scientific hypothesis was published by Einstein 
in 1905. Ten years later he published a second paper 
which may be said to have shown us how to get on 
without either an ether or action at a distance. His 
first paper, as afterwards interpreted by Minkowski, had 
shown that all the phenomena of electromagnetism 
might be thought of as occurring in a continuum of four 
dimensions—three dimensions of space and on t of 
time —in which it is impossible to separate the space from 
the time in any absolute manner . You may separate 
them in one way, but you will find that I separate them 
differently, and in the end we shall both agree that no 
objective separation is possible. 

Einstein’s second paper showed that the phenomena 
of gravitation could be explained on die supposition 
that the geometry of this four-dimensional continuum 
was not of the ordinary Euclidean type. The cob* 
tinuum was supposed to be affected by kinks and twists 1 
in the neighbourhood of gravitating masses, and it ms 
these, and not a “ gravitational force,” that threw a 
particle out of a straight course. It became just AS 
inaccurate to say that the sun attracts the earth as to , 
say that a bowl on an uneven bowling green is attracted 
or repelled by the other bowls. In this curved 
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the path of a particle is always a geodesic—the most 
direct distance between two points—and this may 
have very different properties from a Euclidean straight 
line 

We must, of course, remember that the paths we are 
discussing are in a four-dimensional space—if we were 
speaking of ordinary paths in three-dimensional space, 
it would clearly be ridiculous to say that the curved 
orbit of a planet provided the most direct path from 
perihelion to aphelion ; it is only when we allow for the 
motion in time as well as in space that the statement 
becomes reasonable We can get rid of most of the 
motion in time by supposing our planet, or other body, 
to move with enormously high velocity, and then the 
path described actually approximates to a straight line, 
which is now the most direct path even in three- 
dimensional space. 

We can gain some conception of the main features 
of Einstein's geometry from the analogy of spherical 

geometry; the curved 
surface of our earth 
provides a fair two- 
dimensional analogy to 
Einstein’s curved four- 
dimensional space. To 
one who thinks in terms 
of “parallels" of latitude 
and longitude, or who 
studies geography on a 
Mercator chart, the most 
direct course on our 
earth’s surface looks 
oddly curved : it is always 
a surprise to the unsophisticated traveller that the ship 
taking him from Southampton to New York (say from 
A to B in Fig. i) turns a bit to the north on rounding 
the Lizard, while the great circle course on the ship’s 
chart (AECB in Fig. i) looks very much as if the 
ship were describing an orbit about a centre of attrac¬ 
tion in the middle of the Sahara. 

If Einstein was able to avoid the evils both of action 
at a distance and of an ether in the gravitational 
problem, there would seem to be no reason why they 
should not be similarly avoided in the electromagnetic 
problem which specially interests us to-night. Not 
only is there no reason why this should not be done; 
it actually has been done. In 1918 Weyl pointed out 
that the geometry of Einstein was not the most general 
geometry which conformed to the relativity condition. 
Space Could be distorted still further in ways un- 
imagined by Einstein, these further distortions of 
the four-dimensional space being specified by the six 
Components of a vector, Now the significant thing is 
this. On calculating the relations which must hold 


between the six components of the vector in order that 
the relativity condition may be satisfied, Weyl finds 
equations which are precisely identical with the electro¬ 
magnetic equations of Maxwell, the six component's in 
question now appearing as the three components of 
electric force and 'the three components of magnetic 
force. 

Wevi.’s Electromagnetic Theory 

It is not easy to explain in non-mathematical ? 
language what is the essential difference between 
Weyl’s space and the old Euclidean space. We can best 
attempt it by treating Einstein’s space as a half-way 
house. Returning for a moment to the two-dimensional 
analogy provided by the earth’s curved surface, we 
know that the length of a degree of longitude decreases 
as we recede from the equator; the ship turns north 
on its voyage from the Lizard to New York in order 
to take advantage of the shorter degrees of longitude 
up north. The planet going round the sun describes 
a curved path for a similar reason. According to 
Einstein’s theory, a measuring rod changes m length 
as it moves about in a gravitational field—a two-foot 
rule is no longer two feet in length if taken from the 
earth to the sun; it is because of this that the wa\ e- 
length of the light represented by a definite spectral line 
when emitted at the sun’s surface is different from that 
of the same light emitted on earth. The length of the 
rod depends only on its distance from the sun, being, 
in fact, proportional to 



where y is the gravitation constant, in the mass of the 
sun, c the velocity of light, and r the distance from the 
sun. But in Weyl’s space the length of such a rod 
does not depend solely on its position * it depends also 
on the path by which this position 1ms been attained. 
A rod of length l displaced parallel to itself through a 
distance dx } dy , dz } dt in the four-dimensional continuum 
may be supposed to experience a change of length dl 
defined by 

dl - l{Fdx + Gdy + Hdz - Vdt), 

where F, G> H , 1 F are quantities which need not at 
present be specified. If the rod is taken a journey from 
P to Q its whole change of length will be given by 

log= j(Fdx + Gdy + lids - Vdt). 

In Einstein’s geometry the integrand is necessarily 
a perfect differential, so that the value of depends 
only on the position of Q and P and not on the particular 
path selected from P to Q ; the condition that this 
integrand shall be a perfect differential is expressed 
by the six equations 
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These are precisely Maxwell’s electromagnetic equa¬ 
tions, F, G } II being the components of the magnetic 
vector potential, and the electrostatic potential. 
Turning back, we see that F , G, H, and M' are deter¬ 
mined at any point by the rate at which a measuring 
rod of unit length changes its length as it passes through 
that point 

When Einstein explained gravitation in terms of 
curvatures and special metric properties of space, the 
equations of his theory were found to be different from 
those of the old Newtonian theory. It was accordingly 
possible to make an observational test between the two 
theories, and this decided immediately and conclusively 
in favour of the theory of Einstein. There is no hope of 
establishing the truth of WeyPs theory in a similar way, 
for, as we have just seen, the equations to which it 
leads are precisely identical with the already universally 
accepted equations of Maxwell. WeyPs theory can only 
be judged by its inherent plausibility or the reverse. 

Judged by this standard, everything seems to be in 
its favour. The luminiferous ether failed, partly because 
it left no room for gravitation, partly because its 
mechanism had to be supposed to be too elaborate for 
the facts to be explained The hypothesis of an ether 
led us to anticipate a whole series of different phenomena 
corresponding to different velocities through the ether, 
so that when these were not forthcoming, its advocates 
were compelled to elaborate a complicated theory by 
which all the forces of Nature were in collusion to make 
these different occurrences appear the same to us. 
The Einstein-Wcyl geometrical theory escapes both 
these reproaches Both gravitation and electro¬ 
magnetism fit perfectly naturally into their places. 
These two systems of forces correspond exactly and 
completely to the ways in which a four-dimensional 
geometry can differ from the simple geometry of 
Euclid. The observed forces of gravitation and 


electromagnetism correspond exactly to the most 
general forces which are possible, if " force ” is inter¬ 
preted simply as an illusion arising from a crumpling 
up of space. Consequently the observed phenomena 
of Nature are precisely those which ought to be observed 
—not one is missing and neither is there room for a 
single one more. There is now no collusion among the 
forces of Nature to conceal a whole series of unobserved 
phenomena: indeed, there could be no concealment 
because there is nothing to conceal. By its simplicity, 
its completeness, and its perfect agreement with the 
observed phenomena of Natute, the theory seems likely 
to take its place as our final interpretation of the 
“ forces ” of Nature. 

We now see that the universe of Euclid, in which 
parallel lines never meet and m which two sides of a 
triangle are always greater than the third, was a simpli¬ 
fied ideal universe. In the same way the universe of 
Aristotle and Plato, in which space and time are 
permanently distinct and essentially different in their 
natures, was a simplified ideal universe. Both universes 
were too simple to fit the facts , remove the un¬ 
warranted simplifications and we are left with a uni¬ 
verse the geometrical properties of which are expressed 
by such equations as Einstein's gravitational equations 
(to which Newton's inverse square law gives a good 
approximation) and Maxwell's electrodynamical equa¬ 
tions. Thus geometry, cleared of all unjustifiable 
assumptions, transforms itself into mechanics, both 
gravitational and electrodynamical A being who 
was born without any one of his five senses, but with 
unlimited geometrical reasoning powers, could deduce 
the general nature of the actual world without any 
experience of reality : he would anticipate that land¬ 
slides, earthquakes, thunderstorms, and aurorae would 
occur, but he would know nothing about “ forces/' 
and would regard these phenomena merely as geo¬ 
metrical necessities. 

Atomicity. 

Although generalised geometry can predict and 
explain all the systems of forces of the universe, it has 
its limitations; there are features of the actual universe 
before whicli it stands powerless. Nothing in geometry 
can explain the essential differences between positive , 
and negative electricity, or the atomicity of electric 
charges, so that the whole inner structure of matter, 
including the whole of chemistry, would be outside the 
scope of the intuitions of our supposed geometer. 

Electric charges are a consequence of, or at least ate 
associated with, a curving or crumpling of space, but So < 
far as pure geometry goes there is no restriction ^ 
the extent of this crumpling, so that our geometer^ \ 
reasoning from geometry alone, might expect tofind 
charges of all possible amounts, whereas in acttial 
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electric charge* occur only in multiples of a definite 
unit, the charge of an electron. It is clear, then, that 
there is something more than geometry underlying 
the phenomena of Nature; the whole phenomenal 
universe may be geometry with restrictions if we like, 
but not merely the geometry which is obtained by 
generalising the geometry of Euclid until we can 
generalise no further. Space can be crumpled up 
qualitatively in all the ways known to geometry but 
not quantitatively; the uniformity of the electronic 
charge must in some way represent an absolute restric¬ 
tion on the measure of the crumpling. 

Each particle of matter—each electron, let us say— 
occupies one point of space at any one instant of time, 
and the succession of these points will form a line in the 
four-dimensional space-time continuum—the “ world- 
line ” of the electron. In the neighbourhood of this 
world-line there is a deformation of the continuum due 
to the existence of the electron. 

The near approach of two electrons or of any two 
charged particles is represented by a near approach 
of their world-lines in the four-dimensional continuum. 
Each world-line is surrounded by its associated defor¬ 
mation, and m regions in which the world-lines are 
near to one another the adjacent regions of the con¬ 
tinuum will be doubly deformed. 

A priori there are two possibilities open The first 
is that the two deformations are merely additive, just 
as, when two 9hips approach, each making its own wash 
(or deformation of the surface of the sea), the height of 
wash at any point is the sum of the heights of the washes 
made by the two ships independently. The second 
possibility is that, as there have been found to be 
restrictions on the amount of deformation associated 
with the two separate world-lines, there may be a 
further restriction on the deformation arising from 
their combination. 

In actual fact the former alternative appears to 
prevail when one or both of the charged particles are 
41 free ” electrons, but the latter alternative when they 
are “ bound ” together; that is, when they are per¬ 
manently describing orbits about one another. It is 
these latter restrictions that have given rise to the 
theory of quanta. Just as the restrictions associated 
with single world-lines give rise to an atomic constant e f 
the charge on an electron, so the restrictions associated 
with pairs of world-lines give rise to a second atomic 
constant* This is generally taken to be h, Planck’s 
constant, but in many respects it is more appropriate 
to regard the product kC as the second constant, where 
C U the velocity of light. It is significant that hC is 
of the Same physical dimensions as e* and so may be 
regarded si being the same thing as e* except for a 
numerical / multiplier* Thus while the restrictions 


connected with one world-line introduce e } those 
connected with two world-lines, depending only on e 2 , 
introduce no essentially new constant, whence it may 
reasonably be suspected that the two sets of restrictions 
are merely different aspects of one and the same set. 
It looks as though the atomicity of the quantum theory 
is only another aspect of the atomicity of electric 
charges. 

Quantum Restrictions 

We can perhaps best visualise the inner nature of 
the quantum-restrictions by going back to the analogy 
of the two ships making a combined wash which is in 
some way restricted to being of a certain height We 
have supposed each wash individually to be restricted ; 
if the velocity of the ships is fixed, this requires that 
each ship shall be of a definite size (corresponding to 
each electron having a definite charge). How can we 
now put a further restnetion on the total wash of the 
two ships at points where their washes overlap ? Only, 
I think, by keeping the ships at a specified distance 
apart. At any rate this is the way in which the quantum- 
restrictions work. The normal hydrogen atom consists 
of a negative electron describing a circular orbit about 
a positively charged nucleus ; the quantum-restrictions 
compel this orbit to keep an unvarying radius of 
0*53 x io~ 8 cm. When the atom is in an abnormal 
state, as, for example, when excited m a vacuum tube, 
the orbit, if circular, may have radii equal to 4, 9, 16, 
25 . . times the radius of the normal atom Elliptic 
orbits also are possible, but only of quite definitely 
restricted major and minor axes. In actual fact the 
semi-major axis must be equal to one of the radii 
permissible for a circular orbit, while the ratio of the 
two axes must be one of a range of commensurable 
ratios. The orbits which are possible for the electron 
of the hydrogen atom are shown in Fig. 2. If it were 
not for the quantum restrictions, it would be impossible 
to exhibit these orbits in a diagram at all; orbits of 
every radius and of every eccentricity would be pos¬ 
sible, just as they are for a planet or comet describing 
an orbit about the sun. 

It will be understood that I have not approached 
the quantum theory by the road of its historical de¬ 
velopment. Planck originally discovered the existence 
of the quantum-constant k from a study of black-body 
radiation. The famous theorem of equipartition of 
energy showed that if the classical laws of dynamics 
were of universal validity, the whole energy of the 
material universe would at once degrade itself into 
radiant energy of infinitesimal wave-length. Planck 
showed that this conclusion could be avoided by sup¬ 
posing that the energy of radiating mechanisms changed 
only by complete quanta, the change of energy W x 
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being connected with the frequency v of the radiator 
by the relation 

Wt-W^hV' 

He further showed that this supposition led to a law 
of spectral distribution of black-body radiation, the 
now famous Planck’s law, which was found to agree 
excellently with the observed distribution, In this 
way the quantum theory came into being at the very 
beginning of the quarter-century we have under review, 
Some years elapsed before Einstein showed that the 
same constant was of fundamental importance in the 
photo-ele( trie effect, and it then began to be suspected 
that it might conceivably be fundamental to the whole 
of physics But it was not until 1913 that Bohr 
published the epoch-making paper which first suggested, 
and at the same time finally established, that this 


constant held the clue to the structure of the atom 
and determined the scale on which the universe is built. 
To-night I have disregarded historical development 
altogether, and have tried to approach the theory m 
the simplest manner, I am trying to make it look 
natural. There can be no reasonable doubt that the 
quantum theory is essentially true, and so would appear 
perfectly natural to us if we could approach it with 
entirely fresh minds not already obsessed by erroneous 
ideas. But with our minds such as they are, the 
quantum theory as frequently presented does, it must 
be admitted, raise recollections of plausible conjuring 
performances If I were to state the argument by 
which Planck first arrived at the existence of the 
quantum, the inclination might well be to dismiss it 
as mere mathematical sleight-of-hand I agree it is 
still a bit surprising that the rabbit came out of the 
hat, but 1 have tried to show at least that there was 
so much room m the hat that almost anything might 
have emerged. 

According to the Maxwellian electrodynamics an 


electron desenbing an orbit of any kind must necessarily 
radiate energy. We can calculate the rate at which 
energy ought to be radiated by the electron in the- 
normal hydrogen atom; it is 0*46 erg a second. The 
resulting loss of energy would be compensated by a 
decrease in the radius of the orbit; we find that the 
rate of this decrease would be about 112 cm. a second* 
so that the atom ought to disappear altogether within 
a small fraction of a millionth of a second Thus it 
is the quantum-restrictions which give a permanent 
existence to matter 

In conformity with the quantum-restrictions, the 
electron in the hydrogen atom describes an orbit of 
unvarying radius and so of constant energy. Maxwell’s 
equations, as we have seen, would demand that radia¬ 
tion should be emitted and that the energy of the orbit 
should decrease accordingly. Here, 
then, we have a case where the re¬ 
quirements of Maxwell’s theory and 
those of the quantum theory arc in 
irreconcilable conflict It is the 
quantum theory which carries the 
day. Somewhere before we reach the 
most minute of all structures, Maxwell’s 
theory fails and the quantum theory 
takes its place. For large scale pheno¬ 
mena the two theories coincide — a 
thunderstorm is the same thing for 
Maxwell’s theory as for the quantum 
theory, just as it was the same thing 
for the old “ one-fluid ” theory as for 
the modem electron theory-atomicity 
is of no consequence when the number of 
atoms involved approximates to infinity. 

In terms of space curvatures we may say that 
Maxwell’s theory is represented by a continuous 
curvature or crumpling such as might be applied to a 
rubber membrane, while possibly the quantum theory 
may be represented by a so-to-speak “ jerky ” deforma¬ 
tion which is the best that can be done with a scaly 
surface such as a crocodile skin. If we wish to cover 
the earth’s surface with a membrane, it makes little 
difference, from the point of view of closeness of fit, 
whether we select rubber membrane or crocodile skin* 
but it makes all the difference if we are manufacturing 
a pair of gloves. The quantum theory represents, 
perhaps, a quality of space, or rather of the four¬ 
dimensional continuum, which is somehow analogous 
to scaliness in a skin. 

As the normal hydrogen atom is already in its con* 
figuration of minimum energy it can emit no radiation. 
But under electric bombardment or in the presence of 
intense radiation, the electron may move to other 
orbits of energy higher than the minimum. Even now 
there can be no gradual change of energy, but theffe can 
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be spasmodic jumps from one orbit to another orbit 
Of lower energy* According to Bohr's theory of 
atomic mechanism, the energy lost to the orbit at each 
one of these jumps is emitted in the form of mono¬ 
chromatic radiation. A jump from energy W t to 
energy W t results in the emission of radiation of 
uniform frequency v where 

Wi-Wx-hv, 

k being the absolute constant of Nature already referred 
to. If X is the wave-length of the radiation, X**C/v, 
so that 

w'.-w'i-x 

We have already seen that hC is equal to Kt? where K 
is a numerical constant. The energy in an orbit of 
radius r (or, if elliptical, of semi-major-axis r) is - 
so that if the jump is from an orbit of radius r x to one of 
radius r 2) 



and the wave-length of the radiation is given by 
2IC i x 
A 

Now if a is the radius of the normal hydrogen atom, 
the possible values for r„ and r x are i*, 2 s , 3®, 4* . . . 
times a, so that our formula becomes 
2 Ka 1 x 

A "*«,* tt [*' 

In actual fact a formula of this type, in which » x and 
n, are given all possible integral values, is found to 
give with the utmost exactness the wave-lengths of 
the light emitted in the complicated spectrum of the 
hydrogen atom. On putting n t =2 we obtain the 
Balmer series of lines, of which the principal lines 
H„ H,, H y . . . form the most conspicuous feature in 
the ordinary hydrogen spectrum. The lines obtained 
by putting » t =» 1,3,4, 5 . . . are mostly in the infra-red 
or the ultra-violet. Many of these have been observed, 
and there is no reason to doubt that the remainder are 
there, although at present beyond the range of observa¬ 
tion. 

So far we have considered only the circular orbits; 
there must, of course, be other spectral lines arising out 
of the possibility of the electron describing elliptic 
orbits. Exact analysis shows, however, that these 
latter lines coincide almost exactly with those already 
discussed. They would coincide perfectly if it were 
not that the mass of a moving electron depends on 
the velocity of its motion. As a consequence of this 
dependence of mass on velocity, the two sets of lines do 
not exactly coincide, Each line of the simple series 
previously discussed is replaced by a “ fine-structure ” 
-hi bunch of fines quite distinct in fact, although so 
dot* tqgethtr as to look like a single line in all save 


the most powerful spectroscopes. Sommerfeld has 
worked out the structure to be expected theoretically 
for these bundles of lines and obtains a most gratifying 
agreement with, observation. This and other experi¬ 
mental tests give the most convincing proof of the 
accuracy of Bohr's theories of atomic mechanism. 

We can gain a knowledge of the arrangements of the 
electron orbits in even the most complicated atoms by 
using the equation 

W % -W x -kv, 

which appears to be of universal validity. The fre¬ 
quencies v of radiation can be measured, so that the 
energy-levels W u W t . . of the various possible 
orbits can be calculated. The method has been applied 
not only to discovering the arrangements of electrons in 
the atom, but also to discovering the energy-levels of 
the protons in the nucleus. At present the hydrogen 
atom and the positively-charged helium atom are 
the only structures which are completely understood, 
but there can be little doubt that in time the method 
will ura^iVrt for us the secrets of even the most compli¬ 
cated of At&fnic and molecular structures 

Already Bohr has constructed a table, of which the 
first part is shown, in Table I , in which he attempts to 
assign the different electrons in the atoms to the 


Table I.—Electron Orbits 
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3i3«3a 

4i4t4s4* 
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1 H 

I 





2 He 

2 





3 Li 

2 

1 




4 Be 

2 

2 




5 B 

2 

*(*) 




10 Ne 

2 

4 4 




it Na 

2 

4 4 

I 



12 Mg 

2 

4 4 

2 



13 A1 

2 

4 4 

2 1 



18 A 

2 

4 4 

4 4 



19 K 

2 

4 4 

4 4 

1 


20 Ca 

2 

4 4 

4 4 

2 


21 Sc 

2 

4 4 

4 4 1 

w 


22 Ti 

2 

4 4 

442 

(*) 


29 Cu 

2 

4 4 

0 6 0 

I 


30 Zn 

2 

4 4 

6 6 6 

2 


31 Ga 

2 

4 4 

6 6 6 

2 r 


36 Kr 

2 

4 4 

6 6 6 

4 4 


37 

2 

4 4 

6 6 6 

4 4 

1 

38 Sr 

2 

4 4 

6 6 6 

4 4 

2 

39 Y 

2 

4 4 

6 6 6 

4 4 t 


40 Zr 

2 

4 4 

6 6 6 

442 

U) 

47 Ag 

2 

4 4 

6 6 6 

6 6 6 

t 

48 cl 

2 

4 4 

6 6 6 

6 6 6 

2 

49 In 

2 

4 4 

6 6 6 

6 6 6 

21 

34 X 

2 

4 4 

6 6 6 

6 6 6 

4 4 
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various orbits permitted to them by the quantum 
theory. The numbers in the top line specify the 
orbits in terms of their principal and subsidiary quan* 
turn numbers. The numbers below are the numbers 
Of electrons which follow one another round in these 
different orbits. It will be noticed that in the simpler 
elements there are never more than four electrons in 
the same orbit, although in the heavier elements six 
and afterwards eight electrons may inhabit the same 
orbit. The table is largely conjectural, but recent 
spectroscopic research has gone far towards establishing 
its essential accuracy When we remember that it is 
less than twelve years since Bohr first suggested that 
the quantum theory might provide the clue to the 
structure of matter, wc must agree that the progress 
of the theory in these years has been remarkable. 

The Nature of Radiation. 

The quantum theory has been less successful in 
discovering the nature of radiation, although even here 
it has been beyond comparison more successful than 
any previous theory. To illustrate the difficulties of 
the problem, let us consider one single phenomenon— 
the X-ray photo-electric effect. A thin stream of 
electrons each moving with the same high velocity is 
allowed to impinge on a material target, and X-rays 
are emitted which carry off the energy destroyed by the 
collision These X-rays pass through a gas, and it is 
found that as soon as the process starts, atoms are 
ionised and shoot off electrons with a velocity equal to 
that of the original stream of electrons. Even if the 
density of X-radiation is so slight that, according to the 
old view of radiation, an atom would take years to 
absorb the energy necessary for ionisation, neverthe¬ 
less ionisation is found to begin at once, energy being 
absorbed which is not only sufficient for mere ionisa¬ 
tion, but also suffices in addition to endow the ejected 
electron with high velocity. 

Such a phenomenon is of course totally inexplicable 
in terms of the luminiferous ether, or even in terms of 
MaxweH*s equations. The quantum theory gives only 
a partial explanation. Smce the frequency v of the 
X-rays does not change with their passage through 
space, the equation W 2 - W x * hv shows that the 
change of energy at the one end of the chain must be 
equal to that at the other. Thus as much energy is 
necessarily yielded up to one electron as is destroyed in 
another, but this does not touch the problem of the 
mechanism by which this energy is transferred. 

Einstein at one time suggested that radiant energy 
was hurled through space tied up in indivisible packets 
like bullets from a rifle, but it has proved quite im¬ 
possible to reconcile this suggestion with the optical 
phenomena of interference. A more recent hypothesis, 


also due to Einstein, calls for a revision of our concep¬ 
tion of the action of an electric field on an electron, 

According to the usual electrical theory, an electric 
force X acting on an electron of charge e and mass tn 
for a time t produces a change of velocity equal to 
Xet 

m 

According to Einstein’s recent theory of radiation, this 
is only true if X arises from a steady field or from a field 
which changes infinitely slowly. A force X which 
results from the incidence of radiation will in general 
produce no change of velocity at all in an electron. 
Indeed a bound electron is compelled to describe a 
fixed orbit with a prescribed velocity which cannot 
change, while a quite simple argument shows that it 
would be contrary to the fundamental equation of the 
quantum theory for a free electron to have its velocity 
changed by radiation. Einstein, following Bohr, 
supposes that under certain conditions a bound electron 
can have its velocity changed by a definite amount Q. 
This amount is not equal to Xetjm, but is determined 
by the position and motion of the electron in the atom 
to which it belongs; Q must be such as to move the 
electron into a new orbit which is also one of the per¬ 
mitted few. The chance of such a jump of velocity 
occurring is supposed to be 

(Xetjtn) 

Q 

This conception immediately explains the otherwise 
incomprehensible photo-electric effect as well as other 
puzzles in the behaviour of radiation. The difference 
between a strong and a weak electric field acting on an 
electron is no longer that the strong field produces a 
big change of velocity and the weak field a small one; 
it is that the strong field has a big chance of producing 
a change, and the weak'field only a small chance of 
producing the same change. When radiation acts on 
a body containing a great number of electrons, the 
final result is the same on the new theory as on the old. 
But there is a difference of method which is similar to 
the difference in propulsion between a motor-car 
and a steam-engine; on the new theory the charged 
body is propelled by a succession of little kicks, whereas 
on the old theory it was propelled by a steady pressure. 

I have tried to sketch the outlines of the changes 
which the past quarter-century has introduced into our 
conception of the nature of electric forces and of the 
electromagnetic field. You will agree with me that 
there have been giants at work in the field of pure 
electrical theory. When the history of present-day 
science comes to be finally written, the quarter-century 
we have just lived through will, so far as we can, now 
judge, stand out as the period in which man first began 
to understand the true nature of electricity. - 


tft Gruff Britain ^ R. & R, Claimc, Limit&d, EtHtifotrgA* 
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Oceanic Research. 

I N his presidential address to the British Association 
at the Cardiff meeting of 1920, the late Sir Willit&n 
Herd man suggested that the time had come for a new 
deep-sea expedition on the scale of the Challenger 
voyage of 1872-74. This proposal was discussed at 
various Association meetings ; a tentative scheme wasT 
approved and was then submitted for the consideration 
of other scientific bodies. The time, however, was 
regarded as inopportune and the proposal was not 
taken up. Now, it appears, the movement may come 
from the United States. 

In 1923, 1 )r. H. C. Hayes, of the U S Navy, developed 
a very ingenious method of taking almost continuous 
ocean soundings by means of a sound-wave transmitted 
to, and reflected back from, the sea bottom This 
“ echo-sounding ” presented such possibilities for 
oceanographic surveys that definite suggestions were 
made for a national expedition, and, after considering 
these, Coll Theodore Roosevelt, the Acting Secretary of 
the U.S. Navy, summoned a meeting of representatives 
of government departments and extra-governmental 
establishments. This was held m July 1924, and was 
addressed by the Hon. Curtis D. Wilbur, Secretary 
of the Navy. A committee then prepared a report, 
which was adopted by the conference and sent to the 
Secretary, * 

The report recommends that a vessel, with officers 
and crew, should be supplied by the Navy. A scientific 
staff, consisting of an oceanographer, a biologist, and a 
geologist—all men of outstanding attainments—with 
six or more scientific assistants, will, it is expected, be 
provided from sources other than government funds. 
The cost of the first year's work, apart from the main¬ 
tenance of the vessel and the salaries of the scientific 
staff, is estimated at about 57,000 dollars. How long 
the expedition will be away is not considered, but it is 
contemplated that a naval vessel will be permanently 
employed on oceanographic research. 

The problems upon which the expedition is expected 
to concentrate are briefly outlined—they constitute a 
programme which is new, in some ways, and particularly 
attractive. The work of the Challenger was very com¬ 
prehensive, but, in the main, it was biological in its 
attitude. Now, since 1872, the science of geophysics 
has Wen developed, and more attention is being directed 
to the morphology of the ocean floor. Existing oceanic 
soundings are so few that they are of little use in detailed 
studies, and so the method of finding the depth by echo- 
spunding must be largely used in any hew oceanic ex¬ 
pedition: During the last twenty years or so, a very 
extensive investigation into the subject of isostatic 
compensation in the earth** crust has been made by 






the U.$^ Coast and Geodetic Survey, the work 
accomplished has, however, been practically re¬ 
stricted to the North American continent, and its 
extension to the ocean floor and the deeps is most 
desirable. 

Other geophysical problems demand close observa¬ 
tions of the precise forms and positions of the deeps— 
the question, for example, of the downward warping of 
the ocean floor along the continental margins suggests 
the need for great numbers of new soundings in all 
regions. Evidence of submarine upheavals and dis¬ 
locations, and of the occurrence and frequency of sub¬ 
marine earthquakes and volcanic eruptions, is urgently 
needed. There is necessity for a renewed investigation 
of the deposits on the ocean floor. Determinations of 
mean ocean depth in chosen places arc needed Oceanic 
tides have scarcely at all been investigated, and even 
ocean currents are not so well known as they ought to 
be. The forms, heights, and velocities of ocean waves 
also require study. 

Further, the great development of radio-telegraphy 
and telephony lias suggested problems for which a 
much extended knowledge of electrostatic and electro¬ 
magnetic fields in the atmosphere is required. Since 
the ocean covers five-sevenths of the earth’s surface, 
most of this kind of investigation must be undertaken 
at sea The distribution of icebergs on the margins of 
steamship routes is already being studied by the U.S. 
Government, but a great extension of the field of in¬ 
vestigation is necessary. Now, in addition to all these 
subjects of investigation, there are, of course, the 
routine physical and biological methods of research into 
the ocean water itself and the fauna of the sea floor. 
This would be done as a matter of course, but it is 
very interesting to see how “ up-to-date ,J in its attitude 
to growing science is the programme for this new 
expedition. 

It is recommended that the area of investigation 
should (at first) be the Gulf of Mexico and the Caribbean 
Sea. Then the research is intended to spread through 
the Panama Canal and to take in the North Pacific on 
one hand, and the North Atlantic on the other. At the 
present time oceanographic investigation of the Pacific 
Ocean is by far the most attractive side of the subject. 
There we obviously have ocean basins and continental 
margins in the process of making (for in the greater part 
of the Atlantic something like stability ha® been 
reached,and the problems there centre round sedimenta¬ 
tion on the region of the continental shelf)* A geo¬ 
physical expedition dealing with the oceanic part of the 
earth's surface (for that is evidently what the present 
trend of scientific discovery suggests) cannot afford to 
concentrate on any relatively small part of the Pacific 
and Atlantic areas—the whole of the former region 
NO, 2889, VOL.^ 115 ] 


require® mtfltfyudes pf ocean the 

least. If, therij this big American expedition 
work very soon (and there is every likelihood that ; 
will do so), the question of co-operation ought to bp 
considered: it is a pity that such action was not 
discussed, and proposals of some kind made, at the 
conference. 

At all events, the time is ripe for a consideration of 
the position of oceanographical investigation by Great 
Britain and other countries. For a long period now 
the objects of deep-sea expeditions have been very 
much the same as those of the Challenger —that is, 
the study of abyssal and pelagic ocean life, with the 
investigation of the physical conditions that influence 
the distribution and density of faunas and floras. 
Since the beginning of the work of the International 
Council for the Exploration of the Sea, oceanic research 
has had a strong fisheries bias, and, at the present time, 
a great deal of such investigation is actually in progress 
in the north European region : this is likely to develop 
still further its utilitarian and fishery objects, and its 
interest tends to become a very specialised and even 
an administrative one. We plead here for an interest 
which is much wider and should be purely scientific. 
During the last twenty years or so (and largely because 
of the original work of the International Council) 
oceanographic physico-chemical methods have been 
well developed, Hydrodynamical methods, on the 
mathematical side, are remarkably well developed and 
are far ahead of the observational side of the science. 
This is also the case with theoretical geophysical 
research : it waits for a sound and very extensive basis 
of observations, and that cannot be given by any 
amount of geological work on the land, for research on 
the five-sevenths of earth surface that is occupied by 
the ocean is urgently required. 

Every consideration points, therefore, to deep-sea 
investigation on rather new lines, and the progress 
of geophysical and hydrodynamical research on one 
hand, and of oceanic meteorology on the other, suggest 
what these new directions ought to be. Now that a 
lead has been given by the proposed American naval v 
expedition, it would be very gratifying if a similar' 
British naval one could be planned out, and if it c0hld\ 
be arranged that a large measure of co-operation of 
aims and methods were secured. In spite of ail that 
has been done in Great Britain on fishery investigation,, 
it is nevertheless true that scientific oceanography tyag 7 
been neglected ever since the time of the Challenger \ 
expedition, and we cannot see any reason why a small , 
fraction of the resources and interests of our Adittiialty < 
should not be directed to the prosecution of 'j mkl?, 
oceanic research without a necessary; 
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Scientific Exploration in the Karakorum 
Mountains. 

JPaesi e Genti id Caracorum; Vita di Carovana net Tibet 
[; Occiientde, By Giotto Dainelli. (Pubblicato sotto 
gti auspici della R. Society Geografica Italiana.) 
Vol, i. Pp. viii + 291 + 74 plates. Vol. 2. Pp, 
c jv 4 * 323 + 95 plates. (Firenze : Luigi Pampaloni, 
1924.) 120 lire. 

T HE Karakorum Mountains are of special interest, 
as they contain the greatest glaciers known out¬ 
ride the polar regions and Mt. Godwin-Austen, or K.2, 
the third highest summit of the Himalaya. Scientific 
knowledge of the country has been collected by many 
distinguished explorers, including the brothers Schlagint- 
weit in 1854-6, Godwin-Austen in j86o-i, Sir Francis 
Younghusband in 1887, and Sir Martin Conway, who in 
1892 traversed the full length of the three longest 
glaciers and mapped them. In 1913-14 the country 
was visited by an Italian expedition under Dr, Filippo 
de Filippi, who had accompanied the Duke of Abruzzi 
on his expeditions to the same region and East Africa. 
When de Filippi received the medal of the Royal 
Geographical Society for his share in these explorations, 
the two Asiatic expeditions with which he was con¬ 
cerned were described by Sir Francis Younghusband as 
the best led and scientifically equipped expeditions 
which had up to then worked in the Trans-Himalaya. 
The full narrative of the expedition will be given in a 
promised monograph by de Filippi, The present work 
consists of the journals of its geologist, Dr. Giotto 
Dainelli, and it records his personal experiences and 
observations. He is well known from his work in 
East Africa, reminiscences of which lead to his con¬ 
trasts between the modest simplicity of African caravans 
and the large cavalcade and numerous companies of 
coolies of Asiatic expeditions. The work also ex¬ 
presses the fascination of this country as compared 
with tropical Africa, owing to the more advanced archi¬ 
tecture, culture, and religious development. 

The two volumes tell the story of the journey from 
Marseilles to Bombay, and thence through Kashmir and 
by the well-known road across the Himalaya by the 
Zogi La to Dras and to the Indus at Tolti and Skardu, 
Thence Dr. Dainelli made a series of expeditions 
> through the Karakorum valleys. He reached the ends 
of the Baltoro and Biftfo glaciers, Which were surveyed 
by Sir Martin Conway. The nearest comparable 
« height among the glacial endings given is that of the 
Bikfo, which D&ineUi puts at 10,049 ft- and Sir Martin 
r C&hway determined as, io,t£o ft., so there had been 
u no nt&terial moyement of the end of that glacier in the 
years. Dr. Dainelli did no serious 
‘ “ f *8 



maps of the glaciers are incorporated in the author’s 
general map. Later on, in the north-eastern Kara- 
korums, Dr. Dainelli explored some less-known regions, 
including the Rimu Glacier, one of the sources of the 
Yarkand River, and there the expedition added materi* 
ally to geographical knowledge. After many journeys 
in the valleys south of the main glacial region of the 
Central Karakorums, the expedition proceeded to Leh, 
Dr. Dainelli shows the charm of that country by many 
photographs of the picturesquely placed monasteries 
or gompas, and his descriptions of the religious dances. ' 

From Leh the expedition proceeded north-westward 
to Depsang, on part of the way using yak, which the 
author describes as the camel of the mountain deserts. 
He visited some httle-known valleys, and, among other 
features of interest, various hot springs and salt lakes. 
In this district Dr. Dainelli crossed the routes of the 
Schiagintweits, whose work he praises highly, though in 
parts of this country the latest Indian map was so 
sketchy that he could not determine his place on it. 
From Depsang he explored the Ciong Cumdan and Rimu 
Glaciers, with their interesting moraines, glacial lakes, 
and stratified icc. Thence following the Yarkand 
River, the expedition descended, with obvious regret, 
from the mountains to the monotonous steppes of 
Turkistan. Dunng the return journey the explorers 
were arrested at Moscow as German spies, but promptly 
released on the intervention of the Italian Ambassador; 
they proceeded through Petrograd and Stockholm to 
Berlin, which the author describes as in October 1914 
apparently following its normal life. 

The two volumes of Dr. Dainelli's experiences give 
an interesting account of the conditions under which 
the work of the Filippi Expedition was conducted and 
$how what great opportunities its members enjoyed. 
The author describes the work as a faithful journal of 
his share in the expedition, and it gives useful observa¬ 
tions on the topography and people Its value as a 
work of reference is much lessened by the absence of 
an index, which would be especially useful where the 
spellings in the text and map differ, as in Olang and 
Olting. The expedition worked near an area of special 
interest in reference to the structure of Central Asia. 
.The observations of this expedition may resolve the 
different interpretations of the Mustag-ata which, 
according tb Suess, is a transverse meridional chain 
breaking unexpectedly across the main trend of the 
Asiatic ranges. This conclusion was rejected by the 
late Sir H. H. Hayden, who did not, however, fully 
explain the facts of which Suess’s view was offered as an 
interpretation. There is but little, information on 
these questions in the journal, though the expedition 
obviously collected much new material. Dr. Dainelli 
remarks, for example* that the Museum of San Marco 
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would mt haveSpaced hold tbeir cdfiectbns of fossils; 
few as to what the fossils are we must wait lot 
the? later monographs. Similarly, the rocks are often 
graphically described ; but they are not identified, and 
the picturesque pinnacles and masses of limestone 
shown in the photographs are of unstated age. 

The technical work of the expedition is being pub¬ 
lished in 13 parts, dealing with the geology, geography, 
palaeontology, petrology, ethnology, botany, zoology, 
and geodesy. The only report yet issued is that on 
the glaciers, a volume with a fine atlas by Dr- Dainelli. 
His journal is illustrated by numerous beautiful photo¬ 
graphs and a four-sheet topographic map on the scale 
of 1-750,000, which is a valuable addition to the 
geography of the central and north-eastern Kara- 
korums. J. W, G 

Studies in the History of Medicine. 

(1) Essays on the History of Medicine . Presented to 
Karl Sudhoff on the occasion of his Seventieth 
Birthday, November 26, 1923, by Sir T. Clifford 
Allbutt, Arturo Castiglioni, Friedrich Dannemann, 
Paul Diepgen, Erich Ebstein, Fielding H. Garrison, 
Ernst Howald, Arnold C. Klebs, E. O von Lippmann, 
Max Neuburger, Sir Humphry Rolleston, Henry E. 
Sigerist, Charles and Dorothea Singer, W G. Spencer, 
Georg Sticker, E. C. Streeter, Lynn Thorndike, G. A. 
Wehrli, and Edward Theodore Withington. Edited 
by Charles Singer and Henry E. Sigerist. Pp. v + 
418+ 24 plates. (London: Oxford University Press; 
Zurich : Verlag Seldwyla, 1924.) 425, net, 

(2) The Doctor's Oath; an Essay in the History of 

Medicine. By W H. S. Jones. Pp. vi+62. (Cam¬ 
bridge : At the University Press, 1924J 7*. 6 d. net. 

(3) A Pioneer of Public Health—William Thompson 
Sedgwick. By E. O. Jordan, G. C. Whipple, and 
C-E. A, Winslow. Pp. xvi-f-193+ 5 plates. (New 
Haven : Yale University Press ; London : Oxford 
University Press, 1924.) t8s. 6 d. net. 

(1) ^ T^HE Festschrift dedicated to Prof. Karl Sudhoff 
X on the occasion of his seventieth birthday 
consists of eighteen essays contributed by writers from 
England, the United States, Germany, Austria, 
Switzerland, and Italy. The essays, eight of which are 
in English, nine in German, and one in Italian, have been 
classified by the editors into the five groups of antiquity, 
Middle Ages, Renaissance, modem times, and general 
subjects respectively. 

The first group contains essays on prehistorical 
attempts to prevent and stamp out epidemic disease, 
by Dr. Georg Sticker of Wurzburg, the work of 
Philolaus, by Dr. Ernst Howald of Zurich, and the 
scientific treatises ascribed to Theophrastus, by Dr. 
NO, 28S9, VOL 1 15] 



to the Middle Agee, Dr. A 0 . von IippnitaD q& 
writes on the history of alchemy; Dr. Diepgen ^ 
burg discusses the influence of the Middle Ages oh 
progress of medicine; Dr. and Mrs. Singer deal with 
origin of the medical school of Salerno, which they show ; 1 
to be the result of combined Greek, Latin, Jewish, arid; 
Saracen influences; Dr. E. T. Withington gives an 
account of Roger Bacon’s work entitled u On rise Ettbpl 
of Physicians”; and Prof. Arturo Castiglioni devote# att 
illustrated article to bloodletting in the arms of the , 
Manfiedi, lords of Faenza. The third section contains ( 
papers by Dr. Henry E, Sigerist of Zurich ori the 
birth of Western medicine; fifteenth-century miniatures 
of extra-mural dissection by Dr. E. C. Streeter of 
Harvard and Dr. Charles Smger; the “ Practica of 
Gianmatteo Ferrari da Gradi, editio princeps,” by Dr* v 
Arnold C. Klebs of Noyon; and the ** Epitome ” of 
Vesalius on vellum in the British Museum, by Mr. 
W. G. Spencer. 

Modem times are represented by contributions from 
Sir Humphry Rolleston on the reception of Harvey*# 
doctrine of the circulation of the blood in England as 
exhibited in the writings of two contemporaries, namely, 
Thomas Winston (1575-1655) and Henry Power 
1668); from Colonel Fielding Garrison, on the newer 
epidemiology; and from Dr. Erich Ebstein of Leipzig 
on Frank Joseph Gall. The last group contains papers, 
by Prof. Max Neuburger of Vienna on the history of 
the problem of Nature healing, parallelism in the 
development of the natural sciences and therapeutics, 
by Dr. F. Dannemann of Bonn, and the essence of 
folk medicine and the necessity for its historical study, 
by Dr. G. A. Wehrli of Zurich. 

A bibliography of Prof. Sudhoff’s works oft the 
history of medicine, compiled by Dr. Sigerist/is 
appended. 

No higher praise can be given to the volume than 
by saying that it is worthy of its recipient, whose 
services to the history of medicine are gracefully , 
acknowledged in the preface by Sir Clifford Allbutt: 
The work is well printed, and accompanied by nuiherou#, 
excellent illustrations. * V j 

(2) Mr. W. H. g. Jones’s scholarly work on thfc. 
Doctor’s Oath will interest alike the historian of 
and tiie medical practitioner, inasmuch as raedRAL; 
ethics and the medical etiquette of the present ! 
are based upon this famous oath* 


$ 

After a brief account of the manuscripts 
Hippocratic collection, with an enumeration of f*— 


manuscripts containing the oath, the Greek It 
the Pagan Oath is given, with the English 
and critical footnotes. The chief variants 
manuscripts are noticed, and are fbSow^ by*: 
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transcription of the Milan manuscript Ambrosianus 
B 113, which contains both the pagan and the Christian 
oath* The Greek text of the Christian modification 
of the oath, which in two manuscripts is written in 
the form of a cross, differs from the pagan oath in 
its omission of (i) reference to the pagan deities, 
(a) of all clauses in which preferential treatment is 
promised 11 to my teacher, his sons, my sons, and to 
those who have sworn allegiance to the physician’s 
law,” and (3) reference to a reward for instruction. 

The Arabic text is also reproduced, as well as two 
Latin translations ascribed to N Perotti and Nicholas 
of Regium respectively. 

In the subsequent commentary Mr. Jones points out 
that though the first certain reference to the oath is 
in the preface to Scribonius Largus, who flourished in 
the reign of Claudius, there is a possible allusion to it 
in the Thesmophortazusm of Aristophanes, t.e. as early as 
400 b.c. The two versions of the oath, pagan and 
Christian, and their variants, suggest that the document 
had a wide circulation. The extant evidence does not 
Conclusively prove that the oath was ever actually 
administered, and Mr. Jones suggests that it was “ a 
counsel of perfection expressed in the form of an oath, 
just as many sepulchral epigrams in the Greek anthology 
are literary efforts which have never appeared on 
tombs.” 

In an appendix Mr, Jones compares the oath with 
the addresses to medical students in the old medical 
books of India, and reproduces the oaths still in use 
at the Faculties of Medicine at Montpellier and Glasgow. 

(3) The memoir on the late Prof. William Thompson 
Sedgwick, who has been called the “ Father of Epi¬ 
demiology in the United States,” consists of a series 
of essays by his former pupils, Prof. E. O. Jordan, 
G. C. Whipple, and C -E. A. Winslow, preceded by an 
introduction by Prof. Sedgwick’s widow. In the first 
essay, which deals with the public health movement 
in the ’seventies, the writers, after acknowledging the 
indebtedness of the United States to British sanitary 
science, point out that public health in the ’seventies 
was almost wholly concerned with the problems of the 
non-living environment.. During Sedgwick’s lifetime 
the public health movement assumed a biological 
character as the result of Pasteur’s researches, and the 
way was laid open for the development of bacteriology 
and immunology. 

In the succeeding essay, which is entitled “ The 
Gate of Knowledge,” an account is given of Sedgwick’s 
early life. Though he registered as a medical student 
l*e never qualified as a medical practitioner, but 
devoted his whole career to biology, epidemiology, and 
public work. His most important achievement in the 
field of public health, of which an account is given in 
MX 8.889, VOL. 115] 


the following essays, was his investigation of a series 
of typhoid epidemics in 1894 which occurred in 
Massachusetts. His next most important contribution 
to public health science was the development of 
laboratory methods for the study of the microbiology 
of air, water, ice, and milk. He also paid much 
attention to the subject of food sanitation and con¬ 
servation, and laid stress on the importance of statistics 
in epidemiology and of sanitaty engineering, chemistry, 
and biology in the prevention of the chief communicable 
diseases. 

Finally, Sedgwick was well known as a lecturer in 
subjects relating to public health not only in the 
United States but also in Great Britain, where he 
acted in 1920 as an exchange professor in the Universities 
of Leeds and Cambridge. The volume contains two 
appendices, consisting respectively of a bibliography 
of Sedgwick’s writings and a list of his pupils. 


Applied Elasticity. 

Applied Elasticity . By Dr. John Prescott. Pp vii 

+ 666. (London : Longmans, Green and Co., 1924.) 

25^ net. 

STUDY of elasticity lying midway between that 
provided by Love in his ” Theory of Elas¬ 
ticity ” and by Morley in his “ Theory of Structures and 
Properties of Materials ” has long been required—a book, 
in fact, for the mathematical engineer The present 
work, as its title indicates, is an attempt to fill that 
niche, and it contrives to do so with considerable 
success Incidentally it is an exposure of the narrow¬ 
ness of the field that has been explored mathematically 
with any certitude. 

The first three chapters deal with the analysis of 
stresses, the establishment of the equations, and a few 
particular solutions. These are very dearly expounded. 
Then follows a chapter on the empirical basis of elas¬ 
ticity. Considering the fundamental importance of 
this question and how necessary it is to realise the 
limitations involved in the basic assumptions and 
therefore imposed on the results of the theory in 
practice, it would be reasonable to expect a considerable 
chapter devoted to this question. Out of nearly 670 
pages, this chapter consists only of 4 pages. The next 
seven chapters deal with rods under tension and thrust, 
in torsion, rods in longitudinal and torsional oscillation, 
and curved rods in equilibrium. Following a chapter 
on spheres and cylinders come four on thin plates under 
various conditions of stress and one on rotating discs. 

It is apparent at once that, roughly, the field amenable 
to mathematical analysis narrows itself down to a 
treatment of the simple geometrical forms—the line, 
the plane, the sphere, and the cylinder. Even in these 

L I 





regions it is not at a& apparent how far the restilts 
obtained have actual validity. When in design work, 
factors of safety-—or ignorance—of 5, 6, and 7 are 
common, it cannot be expected that a piece of analysis, 
however beautiful or elaborate, will carry conviction 
unless point by point the deductions can be checked 
directly or indirectly by experiment, The present 
work, we venture to think, would have been consider¬ 
ably enhanced by a larger proportion of space being 
devoted to experimental comparison, especially for a 
work on applied elasticity. The limitations of the 
theory of Chapter vi., for example, dealing with the 
buckling ol struts, to choose only one case, would have 
been apparent had some of the published results of 
such tests been introduced for comparison. These 
would have enabled one to appreciate how far the 
simplifications involved in assuming idealised pin- 
joints, homogeneity of material, and lack of eccentricity 
generally are reflected in the calculations After all, it 
is vitally important to know how far applied elasticity 
can be relied upon for a prediction. 

The author has apparently confined his attention 
deliberately to certain groups of questions. There is 
no mention of the many applications of elasticity to 
aeronautics, to wing and fuselage structures, or to 
twisting and vibration of propeller blades But we must 
not be over-critical. He has undoubtedly produced an 
excellent and important contribution to the subject, 
not merely m the old matter which he has presented 
in new and refreshing form, but also in the many original 
investigations here published for the first time. We 
are grateful for it. 

Our Bookshelf. 

Handbuck der allgememen Chemxe Hcrausgegeben von 
Prof Wilhelm Ostwald und Prof. Carl Drucker. 
Band 4: Das Leitvermbgen der Lbsungen. Von 
Prof. Paul Walden Teil 1: Allgemeines, Grundlagen 
der Leitfahigkeitsmessungen, Methoden, Elektrolyte 
und Losungsmittel, Uberfiihrungszahlen, Ionen- 
chemie. Pp. ix + 383 17 marks. Teil 2 und 3: 

Zahlenwerte des Leitvermogens in wasserigen und 
nichtwasserigen Losungen; Folgerungen, Gesetzmas- 
sigkeiten, Anomalien, Anwendungcn. Pp. vi + 346 + 
v + 397. 47 marks. (Leipzig: Akademische Ver- 
lagsgesellschaft m.b.H., 1924!) 

The fourth “ volume ” of Ostwald’s “ Handbuch der 
allgemeinen Chemie ” consists of three parts, under the 
general heading of “ Conductivity of Solutions.” The 
first of these parts deals with methods of measure¬ 
ments, and general questions, such as the hydration of 
ions, and concludes with a long section on transport- 
numbers and ionic mobilities. The second part contains 
the numerical data in reference to conductivity in 
aqueous and non-aqueous solutions. The third part 
deals with regularities and anomalies, as well as the 
application of conductivity-measurements to the study 
of physico-chemical problems. 
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A quarter of a century ago, it ww possible to 4 e^I 
fully with all these questions in a single small mono* 
graph. Thus Kohlrausch’s “ Leitvermfigen der El$k* 
trolyte,” published'in 1898, contained only 237 pages, 
including the table of contents and tables of logarithms, 
etc. The three sections of Prof. Walden’s book cover 
383, 347, and 397 pages respectively, apart from title- 
pages, etc., giving a total of well over 1000 pages* 
Like so much other German literature of this kind, the 
book is amazingly complete. Every paper dealing 
with the subject appears to have been noticed, and 
even the most distant applications are discussed with 
full references to the relevant literature. Thus an 
organic chemist who is interested in free radicals or in 
carbonium salts will find the relevant data duly cata¬ 
logued. It is impossible not to admire the patience 
and skill of the author in compiling so complete a work, 
and its value to workers and teachers cannot be ex¬ 
aggerated. Its very completeness, however, makes it 
more suitable for use as a work of reference than as a 
text-book for students, unless as readers they possess 
the same amazing patience that the author has shown 
as a writer. One of the principal uses of the book will, 
however, be as a mine of information for those who are 
responsible for teaching the subject, and in this way 
its publication may prove of real value even to the 
elementary student, but it would be an alarming 
prospect if so complete a volume should be taken 
by his examiners as indicating what the scope of his 
knowledge should be. 

The Military Uses of Astronomy. By Major F. C. 

Molesworth Pp. xu 4 * 112 + 2 plates. (London: 

Longmans, Green and Co., 1924) 35. 6 d. net. 

The mam impression created by reading Major Moles-' 
worth’s handbook is that the task undertaken is rather 
a difficult one. Its object is to explain the fundamental 
principles of astronomy, with practical application to 
the simple problems which present themselves to the 
soldier without requiring the use of instruments. The 
knowledge demanded is modest enough, but to convey 
it in an accurate and attractive form is not easy. Wi^h 
the necessary deductions for full-page diagrams and so 
forth, this book occupies less than eighty-five pages, 
and, partly from its brevity, the treatment of the subject 
appears rather unsatisfactory. The needful familiarity 
with actual problems can only be gained by assiduous 
practice, and it seems doubtful whether Major Moles- 
worth’s little work will provide the stimulus to bring 
out the necessary effort. 

In spite of Sir W. R. Bird wood’s foreword, it seems 
but fair to recognise that the military uses of simple 
naked-eye astronomy are strictly limited, It is incon¬ 
ceivable that any serious operation should be left to 
the chances of a fine sky. There is no apparent reason 
why, in normal circumstances, the watch and the com¬ 
pass should not be used for the purpose of determining J 
time and direction. In cases of emergency, as,< tor 
example, the escape of prisoners, readiness m making 
use of astronomical indications may be an invaluable 
resource, but only when more orthodox and trust*, 
worthy methods are not available. ' * 1 

This is not to be understood as discouraging in any , 
sense the study of the elements of astronomy, which can, 
be recommended as a thing fascinating in itself r* 

' * Sflfi 
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wpedaHy valuable alike to soldiers and to all others who 
^reliable to find themselves removed from the normal 
conditions of civilised life. But it has no value which 
is exclusively military, and a broader foundation is 
desirable than will be found in this book if the more 
valuable sequel of practical observation is to be 
expected. 

It should be mentioned that a special feature of the 
work is a set of diagrams giving for every xo° of latitude 
from 70° N. to 40® S. the bearing and altitude of the 
sun throughout the year. Something better in the 
way of star maps than the plates at the end of the book 
could easily have been provided. 


A Manual far Spraying . By K, L. Cockerham. Pp. 

xi 87. (New York: The Macmillan Co., 1923.) 

7$. net. 

Tars little book on spraying is intended as a reference 
book and guide for practical men. It is exceedingly 
brief, consisting of a short account of various types 
of spraying machines, including dusting apparatus ; 
descriptions of and recipes for the more commonly 
used spray fluids ; and a series of tables of insect and 
fungus pests, arranged under crop headings, giving the 
kind of injury caused by each pest and the spray 
recommended for its control. Unfortunately, the 
subject does not lend itself to quite such cut-and-dried 
treatment. The identification of a pest from a 
description of the injury, which seldom exceeds five or 
six words in length, is rarely likely to be successful. 
Moreover, the instructions for making up the spray 
fluids are in some cases so brief as to be incompre¬ 
hensible Chemical formulae are used to excess, fre¬ 
quently without any clear indication of the ordinary 
name of the substance; and inaccuracies and mis¬ 
statements are inexcusably numerous. What is the 
fruit-grower to make of the following, with reference to 
Bordeaux mixture : “ The liquid should be thoroughly 
tested for excess of OuSo 4 and Ca(OH) t . If it does not 
respond to these tests it is unfit for the purpose for 
which it is intended ** ? Under the heading of crude 
petroleum we get the information: " Specific gravity of 
crude petroleum ranges from 1*049 (A) (ethane) to 
0> 775'ifr (hexadecane). Boiling-point of ethane as a 
solid is - 86°.” Sulphur dioxide has “ specific gravity 
I. 433680°. 3. 2639(A).” Directions for the use of 

nicotine sulphate are included, but not for nicotine. 
Many similar quotations could readily be given, If the 
author had left out most of the “ chemistry ” and 
devoted the space to some elaboration of the spray 
fluid recipes, the book might have proved useful to the 
growers and farmers for whom it was written. As it is, 
ft cannot be recommended as helpful. C. T. G. 


Refraction of the Eye: including Elementary Physio - 
logical Optics, By Dr. Charles Goulden, Pp. xii 
+ 276* (London: J. and A. Churchill, 192s.) 
xq$* 6 i, net. 


Tma author tells us that this book is the outcome of a 
series of lectures winch he has given at the Moorfields 
Eye Hospital to candidates far the new Ophthalmic 
Diploma of the Conjoint Board of England, and that 
m object is to give an exposition in as elementary a 
l ! Wy & P^iMe of the facts upon which the study of 
* w of the eye is baaed. 
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We may say at once that the book seems to meet 
these requirements in an admirable way. The headings 
to the seven chapters are : optics; the optical constants 
of the eye ; the eye as an optical instrument; errqrs 
of refraction; the ophthalmoscope ; retmoscopy; 
muscular anomalies. In this type of book the student 
is apt to find that the optics and mathematics are not 
so elementary as the author supposes; he will find, 
however, in Dr. Goulden’s book, that the mathematics 
required can ^uite safely be called elementary, and the 
descriptions are all so particularly lucid that he will 
find little difficulty in at once grasping the facts The 
diagrams, of which there.are one hundred and eighty, 
call for special praise; they are bold and clear and the 
lettering could not be improved upon. 

It is a book that can be highly commended, not only 
to those whose immediate object is the negotiation of 
an examination test, but also to many who are well 
advanced along the road of ophthalmic practice and 
have not recently polished up such knowledge which is 
fundamental to the thorough understanding of much 
of their work. There is a very full index , the type 
and general get-up are excellent, and we may confidently 
predict a long life in future editions 

Practical Forestry: from a Workman's Point of 
View. By A. C. Drummie. Pp. xn + 340 (London: 
G. Routledge and Sons, Ltd., 1924) 7 s. 6 d net. 
This book is written “ from a workman's point of 
view/' and is in great measure the outpouring of one 
discontented with the present conditions of society in 
England ; as such it may be left to the criticism of 
sonologists. As regards practical forestry, it contains 
nothing new or even freshly put, the matter being lll- 
arranged and mixed up with discussions on subjects 
the connexion of which with forestry is not obvious. 
The author, for example, “ trusts readers will excuse a 
few remarks on the formation of coal” and proceeds to 
air his views : “ Why is coal put between species of 
stone or rock ? Because the Almighty put it there, 
and no expert or scientist breathing will ever make the 
writer believe otherwise.” This book is unsuitable for 
forestry students or woodmen who require accurate 
description and scientific method m their manuals of 
instruction. It merits, however, the attention of both 
landowners and educationists, as its perusal shows how 
much remains to be done in the school and in the 
lecture hall to enlighten skilled workmen and artisans 
concerning the real aims of science. 

Medical Hydrology: Outlines for Practitioners and 
Students. Based upon Lectures given at the Uni¬ 
versity of London. By Dr. R. Fortescue Fox. Pp. 
viii+136. (London: J. and A. Churchill, 1924.) 
6 s, net. 

The application of various waters in the prevention and 
cure of disease is one of the oldest therapeutic measures 
known- to medical science, and in the past has been 
mainly empirical. In his outlines of medical hydro¬ 
logy, Dr. Fortescue Fox explains briefly the properties 
ana actions of waters and discusses the rationale of 
treatment by their application. His conclusions are 
summarised in a senes of aphorisms, the dogmatic 
wording of which is justified in the preface. The book 
will be useful to practitioners in exercising a choice of 
spas for the treatment of chronic disease. 
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Letters to the Editor. 

[Tkt Editor does not hold , himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ,] 

Graphitic Conduction In Conjugated Chains of 
Carbon Atoms: A Contribution to Armstrong *s 
Theory of Chemical Change. 

Thf view pat forward by Armstrong in 1885, that 
lt chemical action is reversed electrolysis/' has been 
brilliantly vindicated in the field of inorganic chem¬ 
istry, especially by H. B Baker's experimental verifica¬ 
tion of the bold prediction that highly purified water 
will not determine the explosion of hydrogen and 
oxygen. In organic chemistry similar evidence in 
favour of Armstrong's theory has been afforded by 
the proof that a catalyst is needed even to effect the 
transfer of an atom of hydrogen from one part of the 
molecule to another in prototropic compounds such 
as ethyl acetoacetate or mtrocamplior 

Whilst, however, it is easy to recognise that, in a 
chemical action between non-electrolytes, the catalyst 
may play the part of the electrolyte m a battery, and 
that the non-electrolytes themselves may act as 
depolansers to the ions liberated by electrolysis, it 
has always been difficult to discover, m reactive 
systems from which metals in every form are absent, 
any analogue to the metallic conductor , Thus, we can 
picture the isomeric change of phenylchloroamme 
into parachloroanilme, C fl H 6 NHC 1 —>■ Cl C 4 H 4 . NH t 
(in which atoms of hydrogen and chlorine change 
places under the influence of hydrogen chloride), as 
depending on a process of electrolysis whereby the 
catalyst is resolved into hydrogen and chlorine, the 
electrolytic hydrogen being depolarised by the chlonne 
winch it displaces from the side-chain, and the 
electrolytic chlorine by the hydrogen atom which it 
displaces from the para-position in the ring This 
explanation, however, although complete from the 
chemical pomt of view, fails to explain the electrical 
action, since, in the absence of metallic conduction in 
the aromatic nucleus, it would leave a surplus of two 
electrons in the para-position and a deficit of two 
electrons in the side-chain, thus 

C«H ft . NHC 1 —► U. C a H 4 . NH a . 

No method of discharging these two poles has, so 
far as I know, been suggested hitherto ; but the fact 
that chemical changes, and especially isomeric 
changes, involving distant atoms are so peculiarly 
characteristic of aromatic compounds, indicates that 
some special mechanism (producing effects equivalent 
to metallic conduction) must exist in these systems 
to render such actions possible. From a purely 
chemical point of view, KekulG so long ago as 1872 
attributed to the bonds of aromatic compounds a 
peculiar mobility, which was not found in compounds 
of other types, when he found it necessary to explain 
the identity of the 1 : 2 and 1 : 6 derivatives of 
benzene by a spontaneous interchange of single and 
double bonds, as in the following scheme : 

x x 

B H 

This interchange of bonds was not regarded, how¬ 
ever, as conferring an y special electrical properties on 
the molecules in which it took place. A similar 
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mechanism was used by Lapworth in *898 to explain 
the facility with which hydrogen and other radicals; 
can wander between alternate atoms in unsaturated 
and conjugated compounds. This was attributed to 
the fact that, at each stage in the migration, the 
valencies can be adjusted by an interchange of bonds 
as m the scheme suggested by Kekul6. Thus when 
the hydrogen and chlonne in phenylchloroamine 
change places, the chlorine was supposed to wander 
first from the side-chain to the ring, with a simul¬ 
taneous interchange of the alternate single and double 
bonds in the intermediate chain of atoms. The 
original arrangement is, however, restored by a second 
interchange of single and double bonds, when the 
hydrogen wanders in the reverse direction from the 
nng to the side-chain 

Lapworth suggested further that the radicals prob¬ 
ably migrate m the form of tons, but did not put forward 
any mechanism for the transference of the electric 
charges left behind by these ions on the aromatic 
nucleus. If, however, we now add to the electrolytic 
theory of isomenc change as set out above, the view 
(based upon the electronic theory of valencv) that 
at each stage of the action the intermediate double bonds 
of the conjugated system are ionised, in the manner 
suggested in mj’ paper on " The Polarity of Double 
Bonds ” (Jour Chem. Soc., 1023, 123* 822-831), it 
will be found that the oscillation of double and single 
bond9, m the manner postulated by KekulC and by 
Lapworth, has supplied the one feature that was 
needed in order to bring this interpretation into com¬ 
plete harmony with Armstrong's dictum, since the 
oscillation of bonds makes it possible for electric 
charges to be handed from one end to the other of 
a conjugated system, without any simultaneous 
migration of the intermediate atoms, t e by a process 
which is analogous to metallic and not to electrolytic 
conduction . The isomeric change of phenylchloroamine 
can therefore be represented as follows : 


First 



The chain of molecules of the catalyst through which 
electrolysis proceeds is here represented by two lines* 

thus, H . . . Cl, and, following Lapworth, the trans¬ 
ference of the halogen is represented as preceding the 
transference of hydrogen , but the ionisation of the 
intermediate system of conjugated double bonds, first 
in one sense and then m the other, now prevents the 
accumulation of electric charges at the two poles* 

It is, therefore, at last possible to formulate a scheme \ 
which is just as satisfactory from the electrical as 
from the chemical point of view, since it reproduces v 
in almost every detail the mechanism of an electric 
battery, with the possible exception of the precise- 
wav in which metallic conduction is effected. 

The polarities of the carbon atoms of the ring, as 
shown in the first stage, are the opposite to those- 
normally developed in derivatives of aniline; and a* 
similar reversal is seen in the polarity of the chlorine, 
which is usually split off in presence of water as a/ 1 
positive ion, e.g, in combination with Negative hydroxy * 
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m hypochloroua add, or (if hydrogen chloride is 
present as well as water) in combination with a 
negative chlorine ion as gaseous chlorine. It is, 
therefore, suggested that the polarities shown above 
are induced by a cathodic reduction of the chlorine 
of the chloroamine, accompanied by a simultaneous 
anodic chlorination of the para CH group, and that 
these conditions are sufficient to produce a reversal 
of the normal polarities of the system, 

In this connexion it is of interest to recall the fact 
that X-ray analysis has shown that the transparent 
non-conducting crystals of diamond are made up of 
quadrivalent atoms of carbon linked together tetra- 
hedrally, iust like the atoms of a saturated organic 
compound of the aliphatic series ; but in the case of 
graphite it has confirmed the view, already established 
by chemical methods, that the conducting crystals of 
this form of carbon are built up from a network of 
hexagonal rings, of the same type as the conjugated 
systems of aromatic compounds, in which the carbon- 
atoms are virtually ter valent. The suggestion that 
conjugated chains of carbon atoms, united by alter¬ 
nate single and double bonds, can perform the function 
of a metallic conductor is therefore in harmony with 
physical as well as with chemical observations. Since, 
however, the temperature coefficient of conductivity 
of graphite is positive, whilst that of metals is negative, 
and since, moreover, we can now assert that the 
Structure of the crystals and probably the mechanism 
of conduction is quite different in the two cases, it 
would be wiser to describe the transference of elec¬ 
tricity through conjugated chains of carbon atoms as 
graphite conduction , rather than as metallic conduc¬ 
tion, and this term has therefore been used at the 
head of this letter. T M Lowry 

54 Bateman Street, Cambridge. 


Influence of Radiation on Ionisation Equilibrium. 


In considering ionisation equilibrium of the type 
+<* - U, the usual method adopted is to write 
down the entropies of M, M+ and e from the quantum 
theory, and then the law of reaction isochore is 
obtained from the equation S+S' = -U/T. In 
this way we obtain the law of ionisation equilibrium 

iog—rS--j^f + i logT ~ 6 ' 5 - ■ (I) 

The system is regarded as unary (one-component), i.e 
all the reacting electrons as well as M are derived from 
the ionisation of M, but when there is excess of 
electrons, the system is binary and the equilibrium 
is expressed by the form first given by H. N. Russell, 
namely, 



1 




i^r + 2 logr 


6-5. (2) 


The process is regarded as an abrupt one, M-atoms 
passing directly under the influence of heat to the 
M*-stage, without going through the intervening 
metastable states. Darwin and Fowler have 
attempted to include these intervening states by 
adding to the right-hand side of equation (1) a 
function B( 7 Y Prof. Russell has pointed out that 
neither equation (1) nor (2) can be regarded as final, 
because it fails to take account of the possible influence 
of radiation and excitation of higher states. We may 
introduce the matter in the following way. Suppose 
we have a mass of sodium-vapour in the solar chromo¬ 
sphere. Then the ionisation Of sodium atoms is 
determined not Only by the temperature of the chromo- 

S hete toy 5000° C), but also by the intensity of 
^tosphenc radiation of wave-length \ less than the 
eiavo-iength of the limit of the P series, passing through 
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these sodium atoms. This radiation has a higher 
temperature than the local temperature; hence, as was 
first pointed out by Milne, we have no thermodynamic 
equilibrium in the solar chromosphere The excited 
states are produced under the joint influence of tem¬ 
perature of the chromosphere and of the pbotospheric 
radiation passing through the chromosphere To the 
same class belongs the absorption experiments of Wood 
and others, in which a column of sodium or other vapour 
is acted on by light of much greater intensity than 
what would be produced at the temperature of the 
absorbing gas. Here all the excited atoms, or ionised 
atoms, are produced by light only, and almost none 
are due to temperature 

The general problem has been thus attacked. In 
all photochemical reactions the equilibrium is 
determined by the intensity of light, and in treating 
these cases from the point of view of the phase rule, 
Smits expressed the opinion, without however giving 
his reason, that the ordinary Gibbs formula, 
F=xC + 2~P, must be replaced by F^C+3-P. 
We, however, arrive at the same result by assuming 
that the number of components has increased bv one, 
the photochemically active light being regarded as a 
new and independent component In other words, 
when a normal sodium-atom passes to the 2/>-stage 
by absorbing the A*-puIse of D-radiation, then either 
the excited atom of sodium or the pulse of light may 
be regarded as a new component, except when the 
D-light is derived from the effect of temperature 
prevailing in the gas. In the latter case, the system 
is a system of one component, as in the corresponding 
case of free electrons in equation (1). 

We thus regard excited sodium-atoms as a com¬ 
pound, m a special sense, of normal sodium-atoms 
and T)-pulse. It has been possible to deduce the 
equilibrium conditions in such cases by combining the 
methods given by S. N. Bose ( Zs . f Physik, vol. 27, 
p. 384) and P. Ehrenfest. We give only the final 
results. If p y be the density of radiation which is 
absorbed, and if *1 and n 2 be the concentration of 
atoms in the normal and excited states, 

n x g x 8r(Ar»/c*) + p v . '3) 

When the light is derived from the temperature of 
the system we can put 

_ Q J»' 8 1 

Pv ptff? - V 

and we have 

w » .( 3 a) 

*1 


as is usually obtained from direct application of 
Maxwell’s law, and g x , g* are the weights of the two 
states, If p v is very large 


«1 gl 


. m 


as we can expect from the definition of g x and g % . 

In the case of ionisation, let v be the frequency of 
ionising radiation (supposed monochromatic). Then 
the law of ionisation is given by 



(U -Nh*) 
~ 2-3 RT 


+ 1 °*(b 


where N **Rlh. 
If ‘ 


+ \ log T- 65. (4) 


Srhp* X 

Py ** £* ffXv/Hf - l* 
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f radiation is due to the temperature of the system, 
(4) reduces to 

+ 2 log r " 6 '5' (4«) 

as is obtained directly from thermodynamical 
theories. 

Equation (4) expresses equilibrium in a two-com¬ 
ponent system, equation (4 a) in a one - component 
system. 

Of course the ionising power is not limited to one 
single radiation, nor are all pulses of frequency v>v Q 
{* 0 = convergence frequency of the principal series) 
equally effective m causing ionisation. But these 
facts can be taken into consideration in the method 
used above. 

Meghnad Saha. 

Ramani Kanta Swe. 

Allahabad, India, 

January 21. 


The Future of the Meteorological Office. 

Dr G C Simpson writes (Nature, February 14) 
that he is sure I should not wish my remarks on the 
future of the Meteorological Office to be taken as more 
than my own personal opinion ; but on the contrary 
I believe that my views are shared by a large number 
of meteorologists In 1920 the Royal Meteorological 
Society adopted a resolution regretting that the 
Meteorological Office had been placed under a Govern¬ 
ment department, created for another purpose, and 
urging that the Meteorological Committee should 
again have control , it was also pointed out that, 
when in the past changes had b^n made in the 
status of the Office, inquiries had been held On this 
occasion, since no report has been issued, we must 
conclude that the transfer of the Meteorological Office 
to the Air Ministry took place with no public inquiry, 
and to an outsider it appeared to have been made in 
a hurried an,d even arbitrary manner 

The fear that the Meteorological Office may become 
a mere forecasting department of the Air Ministry, 
which is what I meant when I said that the future 
is uncertain, is not dispelled by Dr Simpson's 
reference to the “ complicated meteorological service 
for aviation with its thirteen stations on aerodromes." 
The cares of hourly reports for aviators are not 
conducive to the development of scientific ideas, and 
a Government department which has such claims on 
the Meteorological Office may, under pressure for 
economy, neglect those aspects of meteorology not 
directly .connected with immediate requirements. 
The pressure for economy may very likely prove 
stronger than an advisory committee. It is with 
misgiving that one notices the giving up of the radio 
research station at Smallshot Hill (now fortunately 
taken over by the Radio Research Board), and 8 the 
transfer of upper air research from Benson, originally 
chosen for its suitability for ballons-sondes, to Kew, 
where it is in charge of an assistant-superintendent 
m place of a director of experiments. These re¬ 
searches, of great promise for the study of the 
atmosphere, were at the time of the change of no 
immediate utility to the Flying Service. When one 
considers the real additions to our knowledge of the 
atmosphere that have come from the freedom and 
seclusion of Pyrton Hill and Benson, it is almost 
painful to contemplate the rigorous conditions of a 
ministry as a nursery of research. Such changes 
inspire the fear that other researches not directly 
connected with flying may be dealt with in like 
manner, 
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If the Meteorological Office is to be only a tore* 
casting office the chief work of which is for the 
Flying Service, I agree that it could hot be in a better 
position than at present, but if it is still to be an 
instrument for the advance of the more purely .. 
scientific aspects of meteorology I am forced, despite 
the larger financial grant, to agree with the resolution 
of the Royal Meteorological Society. I regret that 
I am constrained to disagree with Dr. Simpson in 
this matter, the more so as I am indebted to him for 
continued help in many meteorological matters ever 
since he became Director, I sincerely hope that he 
will be right and that I shall be wrong; but that 
the future only can decide. In the matter of the 
present staff of the Meteorological Office I am in 
absolute agreement with Dr Simpson, and I used the 
following' words in my address . " The staff of the 
Office is composed of men of the highest scientific 
calibre; probably never before in its history has it 
contained such a galaxy of talent " 

C. J. P. Cave. 

Stoner Hill, Petersfield, 

February 21. 


The Michelson-Moriey Experiment. 

In their scheme of their experiment, Michclson and 
Morley selected a single incident ray, showed how 
tins would divide into a transmitted and a reflected 
moiety, traced out the path-lengths and found the 
difference 6 Then, comparing the results m two 
orientations, they computed the difference 
which they estimated at / x 20* = (0*00000002)/ when 
vjc- io' 4 and the semi-translucent mirror is set 
at 0 == 45 0 They applied this computed difference of 
path-differences to predict a shut of bands in an 
mterferettce-field ; but they did not go into the ques¬ 
tion how the interference-field (which is undoubtedly 
observed) is produced. 

The only way in which the scheme would work i» 
to assume that the two virtual images of a point on 
the incident wave-front, formed by the two moieties 
from the single incident ray, themselves act as twO 
virtual point-sources, capable of producing an inter¬ 
ference-field. Also, there must be some definite 
observation point within the interference-field. 

It does not seem to me to be reasonable to assume 
that the virtual images would act as luminous point- 
sources, because there would only be one ray to each 
virtual image, derived from the single incident ray, 

I have worked out the precise positions of the final 
virtual images and the precise single reflected rays 
passing through these; all as definite functions of 
c, v and the constants of the apparatus including 8 i 
and I have found a reasonable observation-point, to 
be reached by the observing eye in a time 

Then, waiving objections to it for the moment, I 
have followed up the above implied assumption and 
calculated out the values of (S t - $,) for various value^ 
of v and various settings & of the semi-translucent 
mirror. The results are remarkable and unexpected* 
Let the apparatus be ideally constructed ; trud 
right angles, equal arms, etc. Let the semi-tram^ 
lucent mirror be set at an exact 45 0 ; and let v be 
the full c x io^ 4 . Then (a) in both orientations tjufr 
virtual images, assumed radiant, would be too dosd 
together (less than Jx for yellow Ught) to produce 
any interference - field at all; and (&) j# , 

(0*0000,0000,0003,0002)/. 

Therefore, on the single-ray scheme, when 
and vzscxt 0- 4 , there ought to be no observacto 
effect, not even an interference-field. With 8 still $£ ’ 
45°, but v>c x io"*, as v increases the virtual imaged 
are farther apart, and if they acted as virtual pdwfv'I 
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sources, an interference-field would begin to be pos¬ 
sible until, at a certain large value of v, the breadth 
of bands would correspond to that actually observed. 
The immediate neighbourhood of 0 = 45° is a region 
of extraordinary sensitiveness, in which (3 a - d : ) passes 
twice through a zero value. Very minute changes in 
8 make very great ohanges in the value of (5, - $,), 

The numerical data do not lend themselves to any 
general statement as to the value of v ; but they 
point towards an actual value of v much greater than 
6 xio" 4 , however this may be accounted for. So far 
for the single-ray scheme, with the assumption re¬ 
quired by it. 

I prefer to deal not with a single incident ray but 
with an incident plane wave-front, and to study the 
kind of interference-field necessarily formed where the 
two reflected moiety-wave-fronts cross one another. 
Each virtual “ image ” of the previous working now 
appears as a point on a virtual plane wave-front, 
which is at right angles to the corresponding ” single 
reflected ray ” of the previous working. The working 
out is straightforward and unforced ; and it again 
leads to remarkable and unexpected results. 

Assuming B to be an exact 45 0 , and 1100 cm, 
in an apparatus of ideal construction as above ; then 
with yellow light (X ^ 0*00005892 cm.) we have in the 
first orientation a band-breadth of 11784 cm. if 
ti-nao' 4 , 117*84 cm. if v x io' 8 ; 1*1784 cm if 
i/ac xio' 1 ; and 0*011784 cm ifr-cxio -1 

Assuming v to be c x io~ J f we similarly have band- 
breadths 0*0059 cm. if 6 » 45° + 1024* , 0*59 cm, if 
& = 45 0 4 io ff *3 , 3928 cm. if € = 45° + o**qot , 11784 
cm if 0-43°, 00 if B = 45 0 - o* 0005 , 11784 cm, if 
8 =5 43 0 - 0**001 , 59*22 cm. if B=s 45 0 - 0^*103 , 0 59 
cm. if 0 = 45° - 10^*3 ; 0*0059 cm. if B ~ 45° -^036^*43. 

Working out and tabulating combinations of various 
0 'b and v’a and orientations we might hope, if we had 
an extraordinarily accurate knowledge of the lengths 
and angles involved, to be able to reach a conclusion 
as to the operative value of v from the band-breadths 
alone. The comparative shift of bands as between 
two orientations is not helpful in this respect; it 
depends upon a remainder in decimal places only, 
where we do not know either / or X to a sufficient 
number of working figures. Alfred Danirll, 

PS .—By the courtesy of the Editor I have seen 
Sir Oliver Lodge's comment on the above letter. 
May I explain further that no bands would or ought 
to appear unless the instrument be in sufficiently rapid 
motion when the semi-transiucent mtrrot ts set at an 
exact *8 =45°; if at any other angle, there will always 
be a certain amount of separation of the virtual 
images which may not be sufficient to produce an 
interference-field until aided by a sufficient velocity of 
movement (smaller than in the former case) producing 
a farther separation of the virtual images. The 
breadth of bands is a function of 8 and v. 


The Michelson-Morley experiment looked for a shift 
of well-known interference-bands, about the forma¬ 
tion of which there was no doubt or controversy. 
Ordinary wave theory explains the appearance of 
these bands with ease. Dr. Dafiiell, however, claims 
that no bands would or ought to appear unless the 
instrument was in motion) and that the width of the 
; hands is itself an indication of the rapidity of motion, 
which is thereby proven to have a high value. This 
.view Is so hopelessly unorthodox that it is difficult to 
1 regard it with equanimity. Probably he is attending 
r to one. smgle precise ray—-whatever that may be— 
fbd not to a small portion of a wave-front, with its 
- -** r ~ Oliver Lodge. 
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The Theory of Hearing. 

In his letter in Nature of February 14, p. 228, 
Prof. Scripture directs attention to the valuable 
work on the theory of hearing done at the New York 
research laboratories of the American Telephone and 
Telegraph Company. He refers to the papers of 
Fletcher, and of Wegel and Lane The results 
obtained by these experimenters, in his opinion, 
completely confute the resonance theory, though he 
considers that ” The simple facts of the accelerated 
toothed wheel and of portamento speech . . ought to 
have been enough to convince any one.” 

All minds do not function alike, and those proposi^ 
tions which appear self-evident to one are by no 
means so to another. As an illustration of this 
truism one finds that Prof. Scripture, though he avails 
himself readily of the experimental results in question, 
rejects at once as unworthy of serious consideration 
the interpretation of those results given by the 
experimenters themselves To him it appears self- 
evident that the results are wholly inconsistent with 
the resonance theory, though the experimenters state 
their conclusions in terms of that modification of the 
resonance theory to which they give the name, the 
” dynamic theory,” 

The cochlea as conceived by Wegel and Lane is a 
highly damped resonating organ giving more or less 
localised responses to simple tones conveyed to it. 
The pitch of the tones heard is determined by the 
maximum points of the disturbances in the basilar 
membrane By the term " non-linear ” response they 
imply (as seems to the writer) tliat the relation at 
various pitch levels between the intensity of the 
impulse and the loudness of the tone heard cannot be 
expressed graphically by a straight line From this 
they deduce the generation of combination tones and 
subjective harmonics in the cochlea Their theo¬ 
retical deductions from the results of their experiments 
are perhaps vitiated by reason of their having left 
out of consideration the progressive graduation in 
tension of the basilar fibres by the spiral ligament. * 
In any case there is nothing m them inconsistent 
with the resonance theory 

Fletcher's results are indeed startling at first sight. 
The elimination of the fundamental and the first four 

E partials from a clarinet tone produced no 
tion of the pitch of the tone, the fundamental 
still appearing as the characteristic pitch He 
explains this as being due to the difference tone 
generated by the remaining partials To Prof. 
Scripture this explanation appears so surprising that 
he can only express his feelings by a note of exdama- 
tion To the writer the suggestion appears rational, 
and indeed inevitable. Are we to understand that 
Prof. Scripture does not believe in the exigence of 
the subjective difference tone p Prof D, C Miller 
has analysed the clarinet tone He states that it 
may have twenty or more partials, with the seventh 
,to the tenth predominating This latter group of 
partials are even stronger than the fundamental, and 
it is they which arc chiefly concerned with giving 
the characteristic quality to the tone of the instru¬ 
ment. The difference tone of each successive pair 
of partials would, of course, have the same pitch as 
the fundamental. Even after the elimination of the 
five lowest partials, there would still remain fourteen 
pairs of generators to supply this difference tone. 
Possibly not all the partials would have sufficient 
intensity to act as generators, but the four pre¬ 
dominating partials probably would. All these 
experimenters ascribe the generation of the difference 
tone to the cochlea, and not to the middle ear, as 
Helmholtz suggested. The writer has advocated the 
same view elsewhere, though not on the same grounds. 
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Prof. Scripture states that his deformation theory 
is capable ot explaining these, and indeed all other 
phenomena of sound perception. Against this claim 
the writer feels impelled to enter a protest. So far 
as he is aware, Prof. Scripture has never formulated 
a theory of hearing He has stated six “ theses " 
(Nature, April 26, 1924, p. 605), none of them new, 
and all of them highly disputable, on which he pro¬ 
poses to construct a theory. Now to the writer a 

thesis ” means a proposition stated for the purpose 
of proof or attempted proof No such di oof has been 
brought forward To traverse these theses seriatim 
would be to review the controversies of the last sixty 
years The writer is unable to recognise any material 
points of difference between the theory foreshadowed 
in the theses and the “ pressure pattern " theories of 
Waller and Ewald, which he has discussed to the best 
of his ability elsewhere. He has already stated lus 
objections in Nature (May 31, 1924, p 781) to some 
of the chief points of the theses, without eliciting 
any reply. 

On the question of the nature of vowel sounds 
Prof. Scripture speaks as an authority, but one may 
be permitted to point out that he is not in agreement 
with other authorities Prof Miller states " The 
results of the work here described [on the analysis of 
vowel sounds] are in entire agreement with Helm¬ 
holtz's theory, and are therefore out of harmony with 
Scripture's arguments " 1 Later, he speaks of the 
fundamental tone of the vowel being generated in 
the larynx 8 When authorities differ, no single one 
of them is in a position to impose his own views as 
absolute, 

s In any case the simple piano experiments described 
by Helmholtz and Ellis, and referred to in my former 
letters (Nature, May 3T, p. 781, and July 19, 1924, 
p 87), afford direct evidence that vowel sounds are 
capable of being analysed by resonators, and conse¬ 
quently weaken any indirect argument against the 
resonance theory which may be deduced from the 
* supposed nature of vowel sounds. 

G, Wilkinson 

Sheffield. 


Ecology of Moorland Plants. 

In an article upon this subject in Nature of 
November 8, Prof Priestley discusses the apparently 
xerophilous nature of tKe ericoid shoot, and concludes 
that a plant such as Calhina is better classed as a 
" xeromorphic mesophyte,” which is " able to lose 
water like a mesophyte because m its natural habitat 
plenty of water is practically always available.” 
This conclusion is preceded by a brief reference to 
the recent work of Stocker and Montfort showing 
that the water of moorland soils is not necessarily 
toxic to moorland plants, and does not, as Schimper 
suggested, diminish their effective water absorption. 
Prof Priestley accepts their inference from these 
experimental results and states that the " physio¬ 
logical dryness " of a peaty soil is a " myth,” and that 
therefore “ there is not much left of the case for the 
xerophytic character of Calluna and the encoid shoot." 

I should like to point out that such experiments 
as those quoted are far from proving the non- 
xerophilous nature of the encoid snoot, though they 
doubtless throw light on the very intriguing question 
of the water relations of ericoid shoots and leaves. 
It is true that structural features such as rolled 
leaves, thick cuticle, and protected stomata do not 
necessarily indicate xerophily ; but the mere capacity 

* “The Science of Musical Sounds,” D. C Miller, p. 217. 

1 Ibid, p 343. 


for active transpiration during plentiful water ab* 
sorption certainly does not prove the contrary. 

The character common to all xerophytes properly 
so called is that of resistance to drought by any 
means, water storage, reduction of surface, etc This 
has become increasingly clear from numerous ob¬ 
servations and experiments of late years (cf. Holter- 
mann, 1907, Fitting, 1911; Macdougall, 1912; 
Kamerling, 1914 ; DeS, 191*5 ; the Maximows, 1924). 
The drought may arise either from atmospheric or 
from edaphic conditions, and may vary from a brief 
daily stress, as in the mangroves described by 
Holtermann (1907), to a prolonged water shortage, as 
in some typical Cactaceae, but in either case the 
xerophyte can endure to lose water (often as much 
as about half its water content) without harm, whereas 
in mesophytic plants under the same conditions the 
leaves are wilted beyond recovery 

How far Calluna and other British Ericaceae have 
this drought-resisting capacity has never, so far as 
I am aware, been tested , but the careful investiga¬ 
tions of Thoday (1923) show beyond doubt that 
Passenna, a South African plant of similar " ericoid " 
habit and structure, possesses it in a marked degree. 
The water content of leafy shoots of Passerina 
gathered in the dry season varied from 25 per cent 
to 45 per cent (averaging about 30 per cent) of the 
fresh weight; the water content of specimens taken 
in the rainy season being usually about 60 per cent. 
The shoots can thus lose quite half their normal water 
content without injury 

The case for the xerophily of the encoid leaves of 
the British Ericaceae, though unproven, is thus still 
highly probable, whatever be the absorptive capacity 
of the root system when sufficient water is available. 
It is, however, scarcely necessary to point out that, 
when water is present m the soil, it is not necessarily 
" available " to the plant in the physiological sense 
of the word-, apart from any question of toxicity. 
“ Availability ” is estimated as that fraction of the 
water content of the soil at saturation which can be 
withdrawn by a well-established rooted plant before 
wilting can be detected. The wilting point depends 
upon the constitution of the plant as well as upon 
other factors. It was shown by Crump in 1911 that 
when Calluna grows on acidic peat only four-fifths 
of the soil water is available. That is, if we call the 
water content of the saturated soil, reckoned per unit 
of dry weight, 100, signs of wilting will occur ip 
Calluna whenever the remaining soil water has become 
reduced to 20. In Erica tetrahx growing in the saiffe 
soil, the signs of wilting occur when as much as 
30 per cent, remains. Such plants may thus have 
apparently “ plenty " of water but actually a water 
deficit (especially if transpiration is active at the time), 
which is exactly what would be expected from their 
structure. It is not known how this condition of 
incipient wilting in Calluna reacts on the transpiration 
rate, but measurements of the water content of the 
plant as it occurs in Nature would probably reveal A 
much wider variation than is tolerated by plants of 
a typical mesophytic habit. 

Further experimental work is obviously needed 
before any more definite conclusions are drawn as 
to the xerophily of the Ericaceae. Whether their 
peculiar structure arises as " a natural developmental 
consequence of the characteristic metabolism of a 
root system growing in a soil that lacks sufficient 
aeration," as Prof, Priestley suggests, is an entirely 
different question which is independent of the possible 
significance of the final differentiation attained. 

E. M. Decf. 

Westfield College 

(University of London). L 
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> V* Afan tom the fact that the conclusion that 
Cafiuaa is a M xeromorphic mesophytc ** should be 
attributed to Stocker* there is nothing in Dr. Delfs 
remarks with which I find myself in disagreement, 
except with regard to their relevance to the point at 
tone. 

Certain features of the structure of moorland 
plants, inrolled leaves, sunk stomata, thick cuticle, 
etc., have been explained teleologically as designed 
tp reduce transpiration. Stocker and Montfort show 
experimentally that the plants transpire very freely 
in spite of these features. Dr. Pelf does not help the 
teleological argument by pointing out that, even 
though they lose water freely, the plants may still 
thrive because of other xerophytic characteristics 
Nor are Crump's results relevant to the problem of 
moorland plants growing in regions of excessive 
rainfall. The contemplation of these same " xero- 
phvtic *' structural features in such swampy moorland 
regions had led to the suggestion that the water might 
not be M physiologically * available, but Montfort's 
experimental results show that plants absorb it freely. 

It interested me very much to learn, from the 
presidential address of Prof. F. E. Weiss to the 
Ecological Society on January io last, that these same 
structural features provide a similar puzzle to the 
pal&obot&nist. On one hand, it is argued tom such 
leaf characters that the coal measure forests grew 
t under xerophytic conditions; on the other, tom root 
systems and other features, it is argued that they 
grew in vast swamps. J. H. Priestley. 


The Need for a Universal Language* 

Nobody, not even Prof Kent or Mr Heron-Alien, 
really wants Latin as a universal language. Latin 
is dead; its natural development has ceased and 
could not possibly meet the growing needs of inter¬ 
national thought. Every one recognises that the 
classical tongue, if it is to satisfy modem needs, 
must have its grammar simplified and its vocabulary, 
especially of abstract terms, enlarged. But the 
features which are to be changed are those which give 
Latin its peculiar savour ana the educational value 
that some would claim for it. " Modernised Latin ** 
is not Latin at all; it is a hybrid laraon as artificial 
as Volapuk or Esperanto, as devoid of literary tradi¬ 
tion, as incapable of artistic expression, as subject to 
national and individual vagaries. Of this last defect, 
of which he accuses Esperanto, Mr. Allen gives a 
crushing example. Few but English speakers would 
understand $uAio for railway-station; few but blund¬ 
ering schoolboys would use quae as a substantive for 

The Latinists are crying for the moon. They 
want as a medium for international communication 
a " natural language with at least the possibility 
of literature, The thing is impossible, To fulfil its 
object the medium must mean the same thing to all 
men, however diverse their mentality" or experience. 
The allusiveness that makes"'literature possible is the 
fruit of a common life and history; it is the fruit 
of that imttOmjAiet tottoeut which it is one of the 
mam purpose* Of the language to remove* Universal 
intelligibuity and artistic expressiveness can never be 
comb&ed in a single medium ; for art is the trick of 
tofmifig rather torn than you say. I hope nobody 
wifl reply that* if a universal language must always be 
;#jtoed hprn Mterature, we are better without it. 
"i Waa tfcrn fitStoy of SUtskin and the cause of most 
t |®rdidw»;«9f the Victorian ago. An art which 
^ " wad if literature is 

impersonal expres- 



wither;, 


Of course, the view is tenable that modernised 
“ Latin/' confessedly artificial and developed tom 
the language of the Romans by some conventional 
scheme, would be better than its rivals even according 
to their standards. But it is much more important 
to have some international language than to have the 
best conceivable. Esperanto is within the bounds of 
practical possibility ; it has made definite progress ; 
it is supported by an enthusiastic organisation ; it is 
actually being broadcast. For the great mass of the 
unlearned, anything called Latin is eternally damned 
by its associations. To some it suggests examina¬ 
tions and school punishments , to others pedantry 
and obscurantism. It is not a practical possibility, 
and those who press its claims are merely hampering 
the cause they profess to serve 

Norman R. Campbell. 


Spermatogenesis of Peripatus. 

Thirteen years ago Montgomery, an American 
cytologist, published a paper in the Biological 
Bulletin, claiming that in Peripatus there was 
complete rejection of the mitochondria during 
spermateleosis. This work has been widely quoted 
as strong evidence against the Meve9 r mitochondrial 
idioplasm theory ; but Montgomery’s investigation 
has never since been confirmed or denied 

Owing to the good offices of Prof. Gilchrist, of 
Cape Town, South 
Africa, and of 1 ,^ 

Canon Forrester, 

Chaplain of 
Trinity College, 

Dublin, six small 
specimens of the 
Cape Peripatus 
arrived alive in * 

Dublin, and I was 
able to procure 
some fairly good 
sections showing 
sperm atogenesis. 

At first fhelieved 
that Montgomery 
was correct, but 
latterly I have 
modified my 
views. In Fig i, 
it will be seen that 
the middle-piece 
(MP) is very small 
— probably pro- 
por tiona t e 1 y 
smaller than that 
of any other ani¬ 
mal ; consequent¬ 
ly the problem of 
its manner of for¬ 
mation is not easy 
to solve. Figs. 

2, 3, 4. and 5 show 
the mitochondria 
at M, finally 

forming a ball* as claimed by Montgomery. This 
ball la certainly extruded (Fig. 6) as explained by 
Montgomery, but if one examines a large number of 
well fixed arils at the stages depicted in Figs. 3, 4, and 
5, one wOl nearly always find a number of fine granules 
(MP) which eventually form the middle-piece of the 
tail, I think that these granules are of the nature of 
mitochondria, because their reactions are similar, 
and I have got the impression that the middle-piece of 
the Peripatus sperm is formed tom a few of the finer 
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mitochondria, whereas the main balk of the coarse 
granules are rejected. In dealing with such a small cell, 
and when such small quantities of material are involved, 
it is not possible to fee more explicit. It can be said 
with certainty that the middle-piece is formed from 
definite granules which do not appear to be secreted 
per se m the ground cytoplasm. 

J. BjrontS Gatenby. 

Trinity College, Dublin, 

February io. 


Interm etaillc Reactions in a Lead-bate Bearing 
Metal. 

An investigation into the influence of pounng 
temperatures and mould temperatures on the micro¬ 
structure of a lead-base bearing metal of the following 
percentage composition (lead, 82*5, antimony, ii-o, 
tin, 5*5 ; copper, i*o) has shown that it is possible for 
the antimony to unite either with the tin, to form 
cubes of the compound SnSb, or with the copper, 
to form needles of the compound Cu,Sb (Regulus of 
Venus) Three different pouring temperatures have 
been employed in this investigation—500° C., 400 0 C. 
and 300® C It has been found that chill castings 
poured at the higher temperatures — 500° C and 
400° C.—contain but slight traces of the tin-antimony 
compound, whereas chill castings poured at 300 0 C. 
contain but few of the purple needles of the coppjer- 
antimony compound. If a chill casting con taming 
the tin-antimony compound (that is, one poured 
originally at 300° C ) be melted and poured at 500° C , 
the tm-antimony cubes are almost completely re¬ 
placed by copper-antimony needles If, however, a 
chill casting containing tfee copper-antimony com¬ 
pound (that is, one poured originally at 500® C ) be 
melted and poured immediately on arrival at 300° C., 
the copper-antimony needles persist. That the 
copper-antimony needles may, however, be replaced 
by tm-antimony cubes is shown by the fact that 
when a sample of the alloy is heated to 500° C, and 
allowed to cool slowly to 300° C. before pouring, cubes 
of tin-antimony compound are found in the chill 
casting produced. 

It is believed that the above observations are new. 
I should be glad, however, to hear if reactions of a 
similar nature have been observed in alloys of this 
or other systems O, W. Ellis 

University of Toronto, 

Toronto, Canada, 

February 9. 


The Aurora! Green Line. 

(By Cable.) 

Dr. Shrum and I have observed in the spectrum of 
a mixture of air and helium, with the latter in excess, 
a line at 5577*3510^5. Mixtures of oxygen and 
helium give the line enhanced approximately to one- 
half the intensity of each of the yellow lines of helium. 

A long discharge tube was used, surrounded over 
part of its length with liquid air, and the best results 
were obtained with a pressure of about five milli¬ 
metres of mercury The line was not observable in 
the spectrum of purified oxygen, hydrogen, nitrogen, 
or helium No mixtures of any two of these gases 
other than oxygen and helium gave this spectral line, 

The line is narrow, very sharp, and well defined, 
and these characteristics, together with its wave¬ 
length and the conditions under which it is observable, 
point to its identity with the auroral green line. 

__ J. cT McLennan. 

University of Toronto, 

March 10. 
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Demonstration of the Heating Effect of a 
Magnetic Field. 

To demonstrate the heating effect of a magnetic 
field, Tyndall revolved between the poles of an 
electro-magnet a copper-pipe filled with an easy 
melting fuse: the heat disengaged in it by eddy- 
currents melts the fuse and the liquid metal is sprayed 
out m visible globules. To render the heating effect 
of eddy-currents even more conspicuous, it occurred 
to me to make the revolving body to glow, and 
I adopted, after some trials, the following arrange¬ 
ment. 

I used as a rotor (Fig. 1) a copper-ball fixed to a 
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copper-neck, and insulated from it by asbestos The 
rotor was fixed by the neck to the shaft of an electro¬ 
motor—the neck being sufficiently long to allow the 
ball to be placed in the magnetic field between the 
poles of the electro-magnet. 

Revolving a ball 22 mm. in diameter in a field of 
5*7 x io* C.G.5. at a rate of 5J thousand revolutions 
per minute, the ball begins to glow in a dark room after 
1J minutes, and in a fairly dark room after 1J minutes. 

Omitting the asbestos insulation between the ball 
and the neck delays-the beginning of the glow fey 
about a minute. . Harald Perlitz, 

Fyysika Instituut, Tartu, Estonia, 

February 3 


The Propagation of Radio Waves over the Earth. 

The modified form of the ionic deflexion theory of 
wave propagation, discussed by Messrs. Nichols and 
Schelhng (Nature, March 7, vol. 115, p. 334), appears 
to have been suggested in England and the United 
States almost simultaneously. That the effect of the 
earth's magnetic field had to be taken into account 
in calculating the phase-velocity was pointed out in 
a paper on f Geophysical Influences on the Trans¬ 
mission of Wireless Waves " read at a joint discussion 
of the Physical Society of London and the Royal 
Meteorological Society in November 1924 and already 
published. The formula for the phase-velocity for 
transmission along the earth's magnetic field and the 
calculation of the critical frequencies were theta 
given, and some consequences of these effects have 
been discussed in a paper communicated to the 
Cambridge Philosophical Society. Since the earth's 
magnetic field is strong enough to affect the phase- 
velocity to a sufficient extent, all the rotatory and 
double refraction effects familiar in physical optics 
wo appreciable. But probably the most interesting 
possibility is that the reciprocity relation between, 
two wireless stations may not hold, for the extra 
forces on the moving electrons due to the earth's 
"lagnetic field are, to £ certain extent, independent 
of the direction of propagation of the waves and thus; 

S roduce relatively different effects for the two di*w£ 
ons of transmission. V. Aerlbton, - p 


Wheatstone Laboratory; 
King's College, 
London, March 7. 
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Biographical Byways . 1 

By Sir Arthur Schuster, F.R.S. 


u. Henrv Wilde (1833-1919). 

H ENRY WILDE would have taken a very 
prominent place among the scientific men of 
bis time had his exceptional abilities not been handi¬ 
capped by an obstinate and querulous disposition. He 
had imagination, ingenuity, and considerable experi¬ 
mental skill, but on the other hand he was possessed 
by vanity, pugnacity, and contempt for anybody else’s 
opinion. In his scientific work he had a good sense of 
discrimination between the essential and the accidental, 
but in his personal relations with others, trivial griev¬ 
ances were magnified into serious injuries. Once he 
complained to the Vice-Chancellor of the University 
of Manchester that one of his clerks had insulted him. 
After an expression of regret and on a request for details, 
it appeared that the clerk, by an oversight, had omitted 
to put u F.R.S.” after his name on a letter 
The threat of legal proceedings was Wilde’s favourite 
method of controversy, and he was reported to have 
offered his solicitors twice the usual fees on condition 
that they should never dissuade him from taking legal 
faction I once asked him why he was so fond of going 
to law. He replied that it was out of gratitude ; and 
explained that early in his career, while he was the 
defendant in a law suit, the judge put a question to him 
which he could not answer, but when he was thinking 
about the matter on his way home, he was led to the 
train of thought which resulted in the construction of 
the first dynamo-electric machine. One would like 
to, know the name of the judge and the exact nature 
of the question. The law suit referred to was probably 
that brought by the Universal Private Telegraph 
Company against Wilde for infringement of patent; 
the case was decided in his favour. 


During the greater part of his scientific life, Wilde 
was afflicted by a sense of injuiy, due to what he looked 
upon as an insufficient recognition of his claim to have 
invented the dynamo-electric machine. This cul¬ 
minated ultimately in an unfortunate law suit which 
Wilde brought against Silvanus P. Thompson, who in 
his well-known treatise had stated that Werner Siemens, 
in a communication read before the Berlin Academy of 
Sciences on July 17, 1868, first used the expression to 
designate all appliances which now pass under the 
collective name of “ Dynamos.” Wilde, on the other 
hand, claimed that the term was first applied to his 
own machine by Brooke. Thompson was certainly 
inaccurate in his statement. In the only sentence in 
which the expression " dynamo-electric w was used by 
Siemens, it denotes wfiat we how should call M motors.” 
It is a pleasure to add that while Silvanus Thompson 
won his case both in the first instance and on appeal, 
he afterwards revised the historical account given in 
his treatise, recognising Wilde's work in a manner that 
Is not only adequate but even generous. 

Disregarding questions of nomenclature, there is no 
doubt that WSde’s paper, communicated to the Royal 
i Sodety by Faraday in' 1866, was the first important 
in the production of electric currents on a scale 
opeffed out the possibility of great industrial 



applications. Stokes more than once referred, *in 
conversation, to the great impression created at the 
meeting of the Royal Society when an iron wire, 
fifteen inches long and one-quarter of an inch in 
diameter, was raised to white heat and melted. 

Mr Haldane Gee, of the University of Manchester, ifi 
his obituary notice of Henry Wilde (Memoirs of the 
Manchester bit. and Phil. Soc. vol 43, No. 5), which 
contains much interesting information, tells us that 
Wilde was the son of a working man and was apprenticed 
to an engineering firm at the age of sixteen. Whatever 
the social status of his parents may have been, his early 
surroundings must have been refined and cultured. 
Though self-taught, his language and style of writmg 
were those of a highly educated man The extent of 
his knowledge of the history of science and philosophy, 
as well as his acquaintance with general literature, were 
remarkable. 

Wilde’s contributions to technical science were both 
numerous and important, but in his later years practical 
applications interested him mainly in a financial sense. 

It will be remembered that when the general public 
was brought to realise, almost suddenly, that the 
electric lighting of houses would come into general use, 
a panic set in among the shareholders of gas companies. 
Wilde, with clear foresight, chose the moment when 
the shares were at their lowest, sold his electric 
works and invested the proceeds in the General Gan 
and Coke Company. This, together with the royalties 
he received, secured him a substantial income, and he 
could thenceforward devote himself to unremunerative 
work. 

Apart from his papers on terrestrial magnetism, to 
which he devoted much time, and excepting the subject 
of aviation, Wilde concentrated his attention in later 
years mainly on questions of a fundamental character. 
In these, his self-trained mind felt itself free to disregard 
all authority and to be guided only by his own instincts. 
Facts were, to him, simply illustrations to be accepted 
or rejected according as they did or did not fit in with 
his own views. His firm belief in the evidence of an 
intelligent design in Nature, which was the basis of his 
religious and scientific faith, convinced him of the 
necessary simplicity not only of fundamental laws but 
also of fundamental facts. Hence his absolute rejection 
of anything but integer numbers to express physical or 
chemical relationships. If chemists gave fractional 
figures for their atomic weights, their measurements, in 
Wilde's judgment, were necessarily wrong, apd if 
simplicity rules the world, atomic weights were likely 
to follow the same order as planetary distances, with 
regard to which he gave unqualified assent to Bode's 
Law, 

For' the subject of the annual “ Wilde Lecture ” of 
the Manchester Literary and Philosophical Society, 
which he had endowed and himself delivered in 190a, 
Wilde selected the old-standing controversy between 
the followers of Newton and Leibnitz on the measure¬ 
ment Of force. To him force meant energy, and he 
naturally put himself on the side of Leibnitz. The 
lecture, to which he gave the title, *' On the Evolution 




3^4 


NATURE; 



—'— .—--n-j— p ” "— - - ----"- 

of the Mental Faculties in Relation to some Funda¬ 
mental Principles of Motion/ 1 was a great effort of 
special pleading, and contains references to passages 
in the writings of Bacon, Locke, Halley, Copernicus, 

1 Be Morgan, Descartes, Newton, MacLaurin, Schopen¬ 
hauer, and more modem writers. As an example of 
Wilde's, style, the second paragraph of the lecture may 
be quoted : 

u It will be universally allowed that if one of the 
Simiinse could be taught to enunciate a false pro¬ 
position, e.g, } that space is four dimensional, or 
that the twentieth century commenced on January 
m, 1900, such a creature would be much more 
interesting to naturalists, and be more highly valued 
by collectors, than any of its inarticulate com¬ 
panions of the forest.” 

Wilde had a grim sense of humour. When some act 
of the University of Manchester displeased him, one 
could feel pretty sure that he would give effect to his 
displeasure by a benefaction to some other scientific 
institution, generally at Oxford or Paris. He once 
asked the treasurer and an important member of 
the council of Owens College to call on him on an 
important matter, Hopes of a substantial endowment 
ran high, but they had to hide their disappointment 
* when they found that their presence was only wanted 
to witness a signature or to assist at some similar trivial 
function. Wilde's residence stood near the top of a 
Steep lane on Alderley Edge. When bicycling came 
into fashion several accidents occurred at that point, 
and Wilde fixed on the usual danger-post a board 
which carried, beneath the drawing of a skull and cross * 
bones, the legend : “ A stretcher may be obtained at 
the Hurst Cottage below when required.” A picture 
of the post, in its surroundings and with two cyclists 
inspecting it, appeared in the Daily Graphic on Sep¬ 
tember 11, 1900. 

Wilde received blows as cheerfully as he dealt them 
out. It was once my disagreeable task to propose a 
vote of censure on him while he was sitting m the 
presidential chair at the Literary and Philosophical 
Society of Manchester. He had written a letter 
making unjustifiable accusations against the treasurer 
of the Society, and some action became necessary. I 
first gave him an opportunity of withdrawing the letter, 
but he refused, and when I had made my speech and it 
came to the vote, Wilde simply said, “ I withdraw 
the letter,” and went on with the business of the 
meeting. “ I have had many pinpricks from you, but 
you have also done me some kind actions,” was all the 
reference he made to the incident after the meeting. 
Our friendship was never affected by such incidents. 
He might, at the end of a long discussion during one of 
his frequent visits to my laboratory, tell me that I was 
not fit to be a university professor, and a day or two 
later make amends by sending me a basket of beautiful 
hot-house grapes. 

Wilde's fondness for litigation has already been 
mentioned. One might almost say that he looked upon 
it as a form of recreation. I have before me copies of 
lawyer's letters filling nearly twenty pages, all con¬ 
taining threats of legal action against the Manchester 
literary and Philosophical Society, which he truly 
loved and of which he was a munificent benefactor. 

It is not necessary to enter into details with regard to 
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them, but hk dispute Stoaftty of Alta 

deserves to be plkced on record, aha as an rntroductio0 
to it I must refer to a previous incident. 

Wilde had given a sum of money to the Manchester 
Society to enable it to award from time to time a gold 
medal for meritorious work. The Society considered it 
appropriate to offer the first medal to the donor. 
Knowing his sensitiveness with regard to the discovery 
of the dynamo machines, they laid great stress on it 
in formulating the reasons for the award. Wilde was 
up in arms : “ Your Society,” he told the Council, M is 
a body for the prosecution of pure science. You have 
nothing to do with technical applications.” He refused 
to accept the medal unless the Council modified their 
reasons for the award, emphasising his discoveries in 
pure science. The Council did not see its way to accept 
Wilde's own formula and the matter proceeded no 
further. In the following year (1900), the Council of 
the Royal Society of Arts decided to confer the Albert 
Medal on Wilde " for the discovery and practical 
demonstration of the indefinite increase of the magnetic 
and electric forces from quantities indefinitely small.” 
Wilde again raised objections. The Royal Society of 
Arts, unlike the Manchester Society, was concerned- 
with industrial applications, while the wording of 
award laid stress on a principle rather than oft an 
application. This aroused his suspicion that his efaim 
to the invention of the dynamo and its application to 
industrial processes was not sufficiently recognised by 
the Society. In his reply to the letter conveying the 
award of the medal, Wilde wrote ; 

“ Considering that the principal object of the 
Society is to give encouragement to Arts, Manu¬ 
factures, and Commerce, which object is promi¬ 
nently set forth in most of the awards of the Albert 
Medal hitherto made, the absence of all reference 
to the industrial applications of my discoveries 
and inventions in the terms of the award is a 
notable omission, and, if unrectified, will effectually 
preclude me from accepting the honour for which 
I have been designated by the Council,” 

Three days later Wilde wrote again to suggest a 
wording which he would consider satisfactory. In the 
meantime the proposed conferment of the medal in 
the original terms had been published in the daily 
press; this resulted in a lawyer's letter, and the issue 
of a writ to restrain the Society of Arts from announcing 
the award in their own journal before some agreement 
had been arrived at as to the wording. The Society 
then altered the weeding. It added a sentence referring 
to Wilde’s application of his machine to search-lights 
and the electro-deposition of metals; and with regard . 
to the dynamo machine, it added that the principle 
which formed the basis of Wilde's work is *' now UBfid 
in all dynamo machines.” This was a fair and adequate 
statement, but it displeased Wilde more than ever, J 
think, however—and I saw much of him at that time^ * 
that he was more amused than vexed when the Society 
sent him the medal by post instead of following them; 
usual practice of presenting it at their antrolfT 
meeting under the presidency of the Prir 
Wales. 

The incident ended with a letter addressed by 
to the Institution of Electrical Engineers, in 
after declaring fus dissatisfaction with the terms 
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Much themedal had bean bestowed upon him by the 
Royal Society of Arts, he proceeds: 

> (i Nevertheless, the action of the Society has 
invested the Albert Medal of 1900 with a con¬ 
siderable degree of historical interest, and, in 
response to the recent invitation of the Council of 
the Institution for gifts of such objects to form a 
permanent Museum, I enclose herewith the Medal 
, as a contribution to the collection/' 

The whole correspondence was afterwards published 
and freely circulated by Wilde. 

One of Wilde's peculiarities was his strong objection 
, to have his photograph taken, which was a pity, 
because he really had a fine and expressive face. “ I 
want to be remembered by my works and not by my 
physiognomy/ 7 he often told me. He added that on 
one occasion he gave way to the wishes of his wife, but 
having repented he had the plate destroyed. A copy, 
however, seems to have been kept by the photographer 


and was reproduced in his obituary notice. I cannot 
help regretting this disregard of his wishes 

It remains to mention his extensive benefactions. He 
gave altogether 1 0,000/. to the Manchester Literary 
and Philosophical Society and 5500/. to the Acad&nie 
des Sciences of Paris. His endowments, during his life, 
of scholarships and readerships at Oxford amounted 
to 3000and a contribution of 1500/ to the Benevolent 
Fund of the Institution of Electrical Engineers raised 
the total of these gifts to 30,000/ Yet he died a 
comparatively poor man The residuary estate, which 
was bequeathed to the University of Oxford, after 
deducting some minor legacies, only amounted to 
r 0,000/. 

I am afraid that this account dwells a good deal on 
Wilde's pugnacious peculiarities, but m spite of many 
acute differences of opmion, I had a very high regard 
for his straightforward character and attainments. We 
always remained friends. 


The Phylogenetic Classification of Flowering Plants . 1 

By John Parkin. 


T HOUGH ‘ ‘ the abominable mystery,” as* Darwin 
called the problem of the origin of Flowering 
Plants, is by no means solved, there has been before the 
botanical world for some years a theory of their origin 
which is consonant with the derivation of all forms of 
existing flowers from the Ranalean type. Through 
Wieland’s brilliant elucidation of the structure of the 
fossil Bennettitean fructification at the beginning of 
this century, botanists became acquainted for the first 
titne with an unexpected bisexual seed-bearing cone, 
in which the two kinds of sporophylls bore the same 
relative position to one another on the axis as they (the 
stamens and caipels) invariably do in the angio- 
spermous hermaphrodite flower; and further, such a 
cone was subtended by a number of bracts resembling 
a perianth. The temptation naturally was great to 
suggest a real bond of affinity between the Flowering 
Plants and these Cycadean-like Mesozoic plants, the 
Bennettitales (Cycadeoidese). A theory was worked 
out to this effect. Though the peculiar nature of the 
female part of the cone prechides the direct origin of 
the Angiosperms from the Bennettitales, the view was 
put forward that the two groups bad diverged from 
common ancestors with a generalised type of flower- 
like cone-—the anthostrobilus, as it was called. These 
ancestors, it was thought, probably arose from the 
seed-ferns (Pteridosperms). It was further conjectured 
that the Angiosperms owed their being to the sub¬ 
stitution of insect-pollination (entomophily) for wind- 
pollination (aaemophily), and it has even been hazarded 
later that, this type of cone, the anthostrobilus, may 
have/been evolved in response to insect-visitation. 
The theory also provided a resting-place for that small 
pawling group of Gyranosperms, the Gnetales, and 
accounts for the peculiar male (morphologically 
hermaphrodite) “ flower ” of Wdwitschia — the 
stumbling- block to, those botanists who endeavour 
to derive the Gnetales from the Conifers, a group 
W'riK^rited as a whole by possessing unisexual cones, 
i *l$e speculation, which has nghtly or wrongly 
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been termed the " strobilus theory of angiospermous 
descent/' still awaits confirmation or refutation. It 
has with some botanists lost favour on general grounds. 
The recent discoveries of palaeobotany show that many 
of the main groups of vascular land plants can be 
traced right back to Devonian times as independent 
lines, and Dr. A. H. Church in a recent stimulating 
memoir has speculated as to the possibility of these 
main phyla having been even differentiated in the sea 
independently from one another. Thus it is just 
possible that the Angiosperms may represent such an 
independent line, originating from a distinct group of 
Algie. Their resemblance then to the Bennettitales 
would become merely an interesting parallelism. This 
then may be said to be the chief criticism that can as 
yet be levelled against the strobilurtheory. Dr. Scott, 
m his latest edition of his “ Studies m Fossil Botany/' 
sums up in favour of the theory.® If the Angiosperms 
throughout the ages have been independent of any 
other vascular group, one wonders why obvious traces 
of them have never come to light in the Paleozoic rocks. 
It is difficult to believe that they can, as it were, have 
stepped out of the sea, fully differentiated, in late 
Mesozoic times. One of the astonishing facts of 
paleobotany has been the sudden appearance of 
flowering Plants in late Cretaceous times. Dicotyle¬ 
donous stems are now known, however, from lower 
Cretaceous rocks, and recently Mr. Hamshaw Thomas 
has brought to light some remarkable fossil fruits (the 
CaytoniaTes), resembling those of Angiosperms, from 
the middle Jurassic. Possibly then ere long some fresh 
light may be thrown on the problem. 

It k important to recognise that the classification 
of Angiosperms based on the Ranalean families does 
not stand or fall with the Bennettitalean theory. If 
the latter be disproved, the former is only affected to 
the extent that it has no fossil group upon which to 
fall hack. All modifications of the fiower can still 
as before be derived from a magnolia-like one. The 
Bennettitalean theory has helped to focus the attention 

* jk! edit. voL a, London, 19*3, pp 447*4$° 
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of botanists on the Ranales. Once they have grasped 
the possibilities of making this group of families a basis 
upcjtt Which to found a new system of classification, they 
will not be likely to return to the Englerian view of the 
primitive flower, should the theory have eventually 
to be discarded. In this way it will have served a 
useful purpose. 

In recent times certain botanists, notably Bessey of 
America and Hallier of Holland, have endeavoured 
to supersede Engler's classification by introducing 
systems of their own based on the Ranalean families, 
Hallier was perhaps too changeable and prolix to 
attract the attention he deserved. Bessey was more 
thorough and logical. The writings of both suggest, 
however, that their attempts at new systems were 
more the outcome of book-work than of the actual 
examination of the living or dried specimens. It is 
otherwise with Hutchinson. He has not only at hand an 
unrivalled collection of plants, but also has behind 
him some twenty years’ experience of comparative 
work in this line. In his first “ Contribution ” he sets 
forth his principles, 8 which are essentially those of 
Bessey, and, we surmise, they will be generally accept¬ 
able to those botanists who have ceased to believe in 
the primitive character of the amentiferous flower. 
He points out that the evolution of the flower among 
existing Angiosperms has taken, broadly speaking, 
either an upwards or downwards course. This in 
terms of function may be interpreted as either greater 
adaptation for insect-pollination or a change-over 
from entomophily to anemophily: and in terms of 
structure as either great modification and advance¬ 
ment in the shape of the corolla or the complete loss of 
this organ as no longer required for insect-attraction. 

These two evolutionary changes may be considered 
to have been continually in action in the past and to 
be still in operation The older the petalous (ento- 
mophilous) group, the more apetalous (wind-pollinated) 
forms will it have given off This is exemplified by the 
fact that the Apetafee (in the taxonomic sense) have 
probably been derived as a whole from the Polypetalse 
(petals free), a group generally considered earlier and 
more primitive than the Sympetalre (petals united). 
These latter, of mixed polypetalous ancestry and m 
most cases highly specialised for insect-visitors, present 
few anemophilous forms. The plantains (Planta- 
ginaccse) and our native ash (Fraxinus excelsior) alone 
/ come to one’s mind. In the former the corolla has not 
actually disappeared, though scarcely functional. The 
latter has naked and often unisexual flowers, though 
certain species of this genus and the rest of the family 
(Oleaceje) have hermaphrodite flowers with a corolla. 
Perhaps Englenans would have held the flower of the 
ash as primitive if it had stood, alone. As it is, no 
botanist doubts but that this tree has had petal-bearing 
entomophilous ancestors. 

The paucity of apetalous derivatives from the 
Sympetalffi may be considered to be due to the short¬ 
ness of geological time since these forms appeared. At 
the same time it is well to bear in mind the possibility 
that the more highly specialised for entomophily a 
flower becomes, the more difficult it may be for it to 
change over to anemophily. Hutchinson uses these 

■ K**> BuUitin, 1033, p. 73. 
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ideas of progressive And retrogressive evolution?atf 
applied to die flower in his proposed scheme for the 
rearrangement of the earlier dicotyledonous families 
(Archichlamydeae). So far as possible, in any circle of 
affinity, after fixing on the basal group, he first treats 
of the families showing corolla - advancement, i\*. 
those increasingly adapted for entomophily; and then< 
the families snowing corolla-reduction, i.e. the de¬ 
graded forms which through force of circumstances 
have had to take to anemophily. 

A restrictive attitude is adopted by Hutchinson in 
respect to the value given to the various grades of 
classification, such as order, 4 family, and genus. The 
groups thereby become more natural and less un¬ 
wieldy. An example will illustrate his mode of pro¬ 
cedure. Engler’s old cohort, Ranales, comprising about 
15 families, is split into five orders—the Magnoliales, 
Anonales, Laurales, Ranales, and Berberidales. His 
Magnoliales embrace practically the genera contained 
in the old family, the Magnohace®. This he breaks up 
into three families — the Magnoliacese, Winteraceee 6 
(Drimys and its associates), and Schizandraceae. The v 
Magnoliacese now becomes a very natural family, 
composed of the genera Magnolia, Michelia and 
close allies, together with the Tulip-tree (Liriodendron). 
The Ranales in the restricted sense contain the Ranun- 
culaceae (unaltered in composition, but its taxonomy 
improved upon that occurring in the u Pflarusen- 
familien ”), the Nymphaeaceae and the Cabombaceee, 
formerly a tribe of the foregoing but now raised to 
family rank. 

In some ways we regret the use of Ranales in this 
restricted sense, though it is in accordance with taxo¬ 
nomic rules. This term and its adjectival form, Ranalean, 
have been employed in recent times in the wide sense, 
and especially with respect to the Magnolian flower, 
hence confusion may be apt to arise in the near future. 
This, of course, can be avoided by strictly defining one’s 
terms. A new embracing term is now wanted for the 
families composing, say, the old Ranales together with 
the Dilleniaceee. Might not also a substitute be found 
for the clumsy term, Archichlamyde®—one in keeping 
with Sympctalae, which Hutchinson apparently intends 
to use instead of Metachlatnydcse ? The revival of 
the Choripetal® of Eichler is a possible suggestion. 

The view that the tree preceded the herb is one that 
has made headway in recent years. Hie reverse was , 
perhaps vaguely held last century. Hutchinson makes 
full use of this new idea, though at the same time 
prepared to recognise that here and there the opposite 
may have taken place, namely, herbs giving me to 
woody forms. He think#, for example, that both 
Clematis and Berberis have had a herbaceous origin. 
This is distinctly interesting to plant anatomists. It 
may be expected that the wood of shrubs and trees 
evolved from herbs will show structural features distinct 
from the wood of trees which have come from ancestors 
primitively arboreal in hajbit. In his proposed **f*\ 
arrangement of the Arduchlamydeae he shows, graphic- 
ally by means of a phylogenetic tree * theposaibflity of 
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deriving this assemblage of families as two distinct 
Wenches—one from the tree Magnoliales and the other 
from the herbaceous Ranales. Each branch in its 
ramifications is depicted as giving its quota to the 
“ Apetal®," the tree-line supplying chiefly the Amenti- 
forae, and the herb-line such alliances as the peppers, 
dpcks, and chenopods. In one case the arborescent 
habit continues dominant, though herbs eventually 
arise in the highest forms, e.g. in the Papilionacese; 
in the other case herbs prevail, though shrubs and trees 
occasionally make their appearance. This novel and 
suggestive idea requires thorough sifting to see how 
fer it may be considered sound. In this connexion, 
we may here point to his treatment of the family, 
Saxifragace®, as defined in the Genera Plantarum ” 
and 11 Pflanzenfamilien/’ Most will admit that this 
family, as at present constituted, is cumbersome and 
unnatural. Hutchinson brings his tree-herb speculation 
to bear upon it and cleaves it in two. The herbaceous 
Saxifrages and their allies are placed along with the 
Crassulacere in the order Saxifragales, derived directly 
from the Ranales (in the strict sense); while the 
remainder of the old family—the bulk of it, in fact— 
is split into the Escalloniace®, Grossulariaceac, and 
“ Hydrangeace®, and as such compose part of his new 
order, the Cunoniales, derived directly from the arbor¬ 
escent Hillemales. In consequence, the old family is 
separated into two sections placed far apart. In this 


connexion one would like to know how he views the 
hitherto supposed relationship between Spiraea and 
Astilbe. If he still recognises it, then no provision 
appears to be made for it in his scheme. He deriyes 
the Rosacese, and presumably the genus Spirsea, from 
the woody Dilleni&les; whereas the Saxifragaceae, as he 
now limits the family, to which Astilbe should naturally 
belong, are obtained from the herbaceous Ranales. He 
partly saves himself in a footnote 7 as follows : " It is 
probable that some herbaceous Rosacea have not had 
a common origin with their ligneous associates/' But 
among the Spiraeas are many ligneous forms. These -*■ 
will still require explaining. 

In conclusion, it may be thought that the introduc¬ 
tion of a new classification of Flowering Plants is a 
task of too great importance to be entrusted to a single 
individual. Some may hold it to be a matter for a body 
of experts. Taxonomy, however, in the past has not 
progressed in this way. Systems have largely been the 
result of individual effort. Some have becofne authori¬ 
tative, others have not. A single mind tends to keep 
throughout a consistent value for the various grades of 
classification. The whole effort will show on comple¬ 
tion a symmetry and balance which it otherwise would 
not possess. This is far from saying that a new system 
should not be subjected to searching criticism while 
it is yet in the process of elaboration. 

1 Kew Bulletin, 1934, p 117. 


Obituary. 


Right Hon. Sir Clifford Allbutt, K.C.B., F.R.S. 

I ^HE sudden and quite unexpected death, after a 
few minutes’ distress, early on the morning of 
February 22 , of Sir Clifford Allbutt, Regius professor 
of physic at Cambridge since 1892, robs British medi¬ 
cine of its acknowledged leader, who from his scholarly 
accomplishments recalls Samuel Johnson’s description 
of "William Heberden the elder (1710-1801) asUltimus 
Romanorum, the last of the learned physicians/’ He 
was indeed remarkable for his wide knowledge not only 
of modem but of ancient medicine, and for the broad 
horizon of his conception of the relations of medicine 
and how its future course should be directed, Thus he 
was ever insistent on the importance of a sound general 
educational basis on which medical studies should be 
engrafted, and he held strongly that universities should 
provide a liberal education and not lay themselves out 
lor the more utilitarian qualification for the practice 
of any art or trade, and should not compete with 
hospital schools/ His high standard was shown in a 
work—the result of many years* research—on “ Greek 
Medicine in Rome ” (1921), Since 1886 he had advo¬ 
cated the necessity for the study of comparative 
medicine and pathology, and happily he lived to see 
his own University start an Institute for this branch of 
research, and appropriately he was the first president 
<tf the Section M Comparative Medicare at the Royal 
Society of Medicine, 

The wisdom of AUJrutt’s selection as Regius professor 



transplanted from the Johns Hopkins Hospital, Balti¬ 
more, the two older universities were represented by a 
pair of Regius professors with a world-wide reputa¬ 
tion, such as had never before fallen to their lot, 
for clinical experience and scientific attainments. 
There were, indeed, some curious coincidences in 
the lives of these two friends: they became members 
(1878) and fellows (1883) of the Royal College of 
Physicians in the same years, gave the Goulstonian 
Lectures in successive years, and, though these are the 
almost natural duties of such Regius professors, 
delivered the Harveian Oration at tike College, and 
edited successful “ Systems of Medicine ” which 
have gone through two editions and are destined for 
a third in the near future by other hands. 

Thomas Clifford Allbutt, the son of the Rev. 
Thomas Allbutt, Vicar of Dewsbury in Yorkshire and 
friend of Charles Waterton the naturalist, was bom on 
July 20, 1836, and was darned Clifford after his god¬ 
father, an artist, who married his father’s sister, and 
whose son Edward Clifford painted the portrait of Lady 
Allbutt hanging in Ms study at St. Radegund’s, Cam¬ 
bridge. Before the AUbutts’ time, Patrick BrontS had 
been one of the curates at Dewsbury, and they knew his 
famous daughters well; Sir Clifford regarded it as 
a sacred duty to contradict the impression given in 
Mrs. GaskelCs Life of Charlotte Bronte that the family 
were isolated and hot in touch with the country 
people. 

Educated at St, Peter's School, York, he went up in 
1856 ns a classical scholar to Gonville and Caius College, 
Cambridge, and his name was the only one in thefirst 
class of the Natural Science Tripos for i860 with distinc- 
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tion in chemistry and geology. Entering on November 
5, 1858, as University students then usually did, the 
Medical School of St. George’s Hospital, and while a 
clinical clerk for Dr H. Bence Jones, F.R.S , secretary 
of the Royal Institution and an ardent chemist, he 
became interested in acute aortitis, a subject which 
afterwards much engaged his attention in connexion 
with his view of the causation of angina pectoris With 
Lockhart Clarke, who was then working at the hospital, 
he was on friendly terms, and was influenced by his 
microscopical investigation of the central nervous 
system , while to J. W. Ogle he ascribed the stimulus 
to apply the ophthalmoscope to general medicine. He 
took the MB., Cambridge, so early as i860 and the M D. 
eight years later After leaving St. George’s he spent 
some time in Paris following the teaching of the great 
Trousseau, and about 1862 settled down to practice in 
Leeds, where he was attached to the Royal Infirmary 
(1864-1884), and had a most extensive consulting 
practice in Yorkshire and the North of England, while 
at the same time carrying out much research and 
literary work 

In 1889 Allbutt left Leeds for London on accepting 
a Commissionership in Lunacy, and thus became 
associated again with Sir James Crichton-Browne, with 
whom he had worked at the West Riding Asylum ; but 
his stay in London was cut short m 1892 when, after 
first refusing, he was persuaded to succeed Sir George 
Paget as Regius professor of physic m the University 
of Cambridge For tbe remaining thirty-two years of 
his extremely active life, though taking a prominent 
part in the medical activities of the University and of 
the country in general, sitting on commissions and 
numerous committees, he was no longer driven by the 
exigencies of a busy consulting practice, and this spare 
time he utilised to the full and to the great advantage 
of his medical brethren A notable service in this 
respect was the editing of a “ System of Medicine ” 
(1896-1899) m eight volumes, which was the lineal 
successor to the “ System of Medicine ” (1866-1879) in 
five volumes edited bySir J. Russell Reynolds Allbutt’s 
“ System ” passed into a second edition (1905-1911) in 
eleven volumes, and received a well-deserved welcome 
from the medical profession 

It is difficult to summarise Sir Clifford’s contributions 
to medicine, for in addition to his philosophically 
minded addresses and historical work, he ranged far 
and wide over the province of medicine. But his name 
will be more especially connected with certain ad¬ 
vances , m the first place, he did much to introduce 
the now general use of some* instrumental methods in 
medicine , thus in 1868 he introduced the present 
form of clinical thermometer in place of the long and 
unwieldy one previously available, and made many 
observations on the temperature of the body in health 
and disease, reading a paper in 1873 on the effect of 
exercise on the bodily temperature to the Royal 
Society, of which he was elected a fellow in 1880, and 
was subsequently councillor for two sessions and vice- 
president 

In 1871 there appeared Allbutt’s epoch-making work, 
“ The Use of the Ophthalmoscope in Diseases of the 
Nervous System and of the Kidneys, and also in certain 
other General Diseases,” wh ch, in addition to giving 
his own extensive experience, covered the literature, as 
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his published work always did, in an admirably complete 
manner. It is worth noting that this monograph 
appeared in the year of the death of the original inventor 
of the ophthalmoscope—Charles Babbage (1792-1871)— 
and that its practical use, and of Helmholtz’s later 
modification, in medicine, though suggested by Sir 
Spencer Wells, is largely due to the advocacy of Allbutt 
and of Hughlings Jackson. He also did much to bring 
in the now familiar use of the stomach tube and the 
sphygmomanometer for the estimation of blood 
pressure. 

Allbutt’s most consistent work was on diseases of the 
cardio-vascular system ; in 1868 he gave one, if not the 
first, of the descriptions of syphilitic disease of the 
cerebral arteries, buried in the now extinct St. George's 
Hospital Reports; two years later he insisted on the 
effects of overwork and strain on the heart and great 
vessels, published in the same series; since 1895 he had 
described hyperpiesia or high blood pressure of obscure 
origin, and insisted that it was not secondary to arterial 
disease or necessarily to nephritis. Angina pectoris has 
been variously explained, the most popular view being 
that it is due to disease of the coronary arteries of the 
heart, but since 1894 he argued that its real cause is 
disease of the first part of the aorta. His observations 
on these various subjects were collected in 1915 in his 
“ Diseases of the Arteries, including Angina Pectoris ” 

(2 volumes, Macmillan), and there is in the press a 
supplementary work on “ Arteriosclerosis : A Summary 
View.” Though he wrote much, he did so with a very 
critical and careful eye, and, as mentioned in his “ Notes 
on the Composition of Scientific Papers,” now in a 
third edition, he usually made four drafts at least 
before the manuscript was ready for the printers. The 
finished charm of his writings aptly corresponded to his 
personality. 

A wide reader, he was most generous m recognising 
good work by unknown men, and though advanced in 
years always maintained the mental elasticity of youth. 
This was, indeed, in keeping with his physical activity; 
for, like his friend the late Sir Hermann Weber, he was 
until well on in years a keen Alpine climber; as he 
wrote to the Times a week or so before his death about 
the proposed alteration, artistically for the worse, of the 
bridge over the Rotha’s “ living wave ” at Grasmere, 
he had walked in the Lake District almost every year 
since he was fourteen, and he rode a bicycle or tricycle 
last year. With a now somewhat old-fashioned 
courtesy he was independent, and on occasion spoke * 
out vigorously against what he thought wrong; for 
example, his castigation of the practices of some 
gynaecologists in his “Visceral Neuroses” (1884), and 
more recently his disapproval of psycho-analysis. 
What would be eagerly sought as honours by many men 
came by natural right to this beloved physician, and 
deservedly the list is too long to detail. They were 
accepted with pleasant expressions of modesty and , 
appreciation, but it could not but be felt that the givens , 
of honorary degrees and medals really honoured them-' 
selves by their award. He was made K.C.B. in 1907, 
and a Privy Councillor in 1920, and could, had he 
desired it, have been made a peer. English-speaking 
medicine can well be proud of its great and broad¬ 
minded leader. 

Humphry Rolleston. 
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The death is announced from America of Dr. Joseph 
Clark Hoppin, the well-known classical archaeologist. 
Dr. Hoppin was a graduate of Harvard University, 
and at one time was professor of classical archaeology 
in Bryn Mawr College, Philadelphia, but relinquished 
this post to devote himself to research. He was a 
student at the American School of Archaeology at 
Athens in 1892-3, and took part in the excavations 
carried on in the Argivc Heraeum between the years 
1892 and 1895. When the work of excavation came 
to an end, he took charge of the Department of Cer¬ 
amics and was responsible for the examination and 
classification of the large quantity of pottery in the 
Museum at Athens which had been obtained from 
the Heraeum site His 11 Handbook of Attic Red- 
Figured Vases/’ a standard authority, appeared a few 
years ago, and his book on “ Greek Black Figured Vases ” 
appeared only at the end of last year He had devoted 
himself for many years to the formation of a collection 
of classical antiquities, and it is said that his collection 
was perhaps the most complete of any in private hands 
in the United States The value of his work had been 
recognised in Great Britain by election to honorary 
membership of the Society for the Promotion of Hellenic 
Studies, an honour which he greatly appreciated. 
According to a sympathetic notice by one of his former 
colleagues in Athens, which appeared in the Times of 
February 4, he had projected further excavations, at 
his own expense, shortly before his illness, in the Argive 
Heraeum. 


The Chenuker Zetiung records in a recent issue the life 
and work of Dr. Richard Escales, who died on September 
9 at Munich. Dr Escales’ name will be remembered 
chiefly m connexion with his work on explosives He 1 


was born on July 8, 1863, at Zweibriicken, where his 
father owned a textile factory. After studying at 
Wtirzburg, Munich, Erlangen, and Zurich, he graduated 
in 1886, and for a while was engaged in his father’s 
business. Somewhat later he returned to Munich in 
order to undertake the study of explosives in the 
laboratory of Adolph von Baeyer, and in 1898 he 
discovered ammonal , a high explosive containing 
aluminium powder, which played a prominent pajt 
in the War, He sold the patent rights of this 
discovery for an inconsiderable sum in Vienna In 
1902 he founded an experimental station for explosives „ 
at Munich, where during the War he acted as director 
of the department of “ Mmenwerfer.” He compiled a 
seven-volume standard work on explosives and was 
the founder and publisher of the Zetiscknft fur das 
gesamte Schi ess- und Sprengstoffwesen . 


We regret to announce the following deaths 

Dr J Cleland, F.RS, from 1877 until 1909 pro¬ 
fessor of anatomy in the University of Glasgow, and 
afterwards emeritus professor, on March 5, aged 
eighty-nine, 

Dr Willet G Miller, provincial geologist of Ontario, 
known for his work on the pre-Cambnan and economic 
geology of Ontario, on February 5, aged fifty-eight 

Dr J A Ormerod, registrar since 1909 of the Royal 
College of Physician^, and Harveian Orator in 1908 
and Lumleian Lecturer in 1914 of the College, on 
March 5, aged seventy-six 

Sir William Peck, Director of the Edinburgh City 
Observatory, Calton Hill, on March 7, aged sixty- 
three. 

Dr J Ward, professor of mental philosophy and 
logic in the University of Cambridge since 1897, 
March 4, aged eighty-two 


Current Topics and Events. 


Much satisfaction is felt in scientific circles that the 
Prince of Wales has consented to occupy the presi¬ 
dential chair of the British Association for the meeting 
to be held at Oxford next year, either from July 28 
to August 4, or from August 4 to August 11 At a 
meeting of the General Committee of the Association 
on Friday, March 6, Sir Ernest Rutherford, who was 
in the chair, reported that the Prince had intimated 
his willingness to accept the presidency , and he was, 
therefore, nominated by the Council to the Com¬ 
mittee And elected unanimously. The Prince Consort 
was president of the Association for the meeting held 
at Aberdeen in 1859, but since then no other member 
of the Royal Family has filled that office. British 
science ia greatly honoured by the consent of the 
Prince of Wales to act as president, and his knowledge 
of the resources and needs of the Empire is so extensive 
that whatever he may say in his address at the Oxford 
meeting will have wide influence upon both science 
and Idie community. 

A paver by Sir Arthur Schuster, 11 On the Life 
Statistics of Fellows of the Royal Society,” has just 
appeared in the Proceedings, and at last week's 
meeting of the Society the author himself gave an 
interesting summary of conclusions. Previously, the 
subject had been studied by General Strachey, who, 
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:n 1892, communicated a paper based on a statistical 
examination of the average age of the 15 fellows 
annually elected, their probable duration of life, 
relationship to an eventual maximum strength of 
fellowship, and other considerations The point 
whether or not a small increase m the number of 
annual elections is required, in view of the larger 
scientific output of the country, has been discussed in 
recent years, but without bringing any change of pro¬ 
cedure The number of fellows of the Society at the 
beginning of 1848, when new statutes came m force, 
was 768 In consequence of the restriction in the 
number annually elected, this total was diminished 
by more than a hundred in the first ten years , by 
1912 the maximum had become 455 Since then the 
numbers show a steady decline On January 1, 1923, 
there were 439 fellows As regards age at election. 
Sir Arthur remarks that it is difficult to gauge the 
effect of the War, but probably it was appreciable. 
His impression is that the younger men were kept 
back in their scientific work even when they were not 
actually in the field; while some of maturer age were 
substantially assisted in obtaining the fellowship by 
their War work The youngest man elected into the 
Society since 1847 was John Lubbock (afterwards 
Lord Avebury), who entered at the age of twenty-four. 
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Broadcasting in Great Britain on a regular and 
commercial basis started at Marconi House in London 
in November 1922. The aerial work of the new 2 LO 
station has been erected on the roof of the Selfndge 
building in Oxford Street. There are two towers of 
the lattice type, the top of each being about 250 feet 
above the roadway. The towers are entirely self- 
supporting, no guy wires t>eing used. The aerial is 
of the two-wire type, the distance between the wires 
being 1*5 feet, the wires being connected to an insulator 
on the roof of the apparatus room by two large cage 
connectors The aerials are made of nineteen strands 
of No 16 bronze wire and are very heavy. Strings 
of eight shackle insulators serve to spread and anchor 
the leading-in cages The machines installed in the 
power-house are direct coupled motor generator sets 
running from the supply mams Eighteen kilowatts 
is taken from the mams Some of this power is 
needed for the master oscillators which maintain the 
frequency of the earner wave perfectly constant. A 
certain amount of power also is required for the fila¬ 
ments of the many oscillating, modulating and 
rectifying valves, as well as for the ordinary losses in 
the machines The amount of power radiated into 
space is about three kilowatts, and this is the rating 
of the station The greatly increased power and the 
greater size and height of the aerial will more than 
double the range of the present 2 LO broadcasting 
station The studio, which has always been entirely 
distinct from the transmitting apparatus, will remain 
at the BBC headquarters at Savoy Hill, W C.2, 
As before, it will be connected with the transmitter 
by special underground cables “the new station 
will shortly be 111 regular operation, for the experi¬ 
ments already made have proved extremely satis¬ 
factory It will be one of the finest broadcasting 
stations in the world 

Sir Arthur Keith, m his discourse at the Royal 
Institution on Friday evening, March 6, concerning the 
rate of man’s evolution, described the difficulties in the 
study of this subject due to the varying stature of men 
and women among all races of mankind, entailing the 
measurement of many thousand individuals. In 
searching the ancient burial-places of England, it is 
found that the people buried in ancient tombs differed 
in height in the same manner as at the present time 
It may be said that there has been no great change in 
the stature of the inhabitants of these islands since 
the close of the Ice Age The mean average of the 
modern Englishman of 5 feet 6 inches may be taken 
as the pivot on which the scales of stature have been 
balanced for thousands of years. This was shown 
from a study of fifty ancient skulls from English graves 
earned out in 1914-15 The evidence obtained from 
certain fossil remains discovered at Galley Hill m 
1888 points to an antiquity of man of no less than 
100,000 years. The facts which have been accumulat¬ 
ing for some years past on the continent of Europe 
confirm this conclusion, The discovery of fossil 
remains made in South Rhodesia in 1921 has disclosed 
a more pnmitive human type, but its age has not yet 
been definitely fixed By studying the facts which 
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arise from the discoveries made in various parts of 
the world, anthropologists are able to form an opinion 
as to the rate at which man has come by the present 
characters of his body and bram ; and the evidence 
which has been accumulating leads them to the con¬ 
clusion that the evolution of man has been more 
rapid than many have hitherto believed 

The China Indemnity (Application) BUI passed its 
second reading m the House of Commons on March 3 
without a division, and was referred to a standing 
committee of the House. The debate was interesting 
and informing, and as such contrasted favourably 
with the second reading of the BUI brought in last 
May by the late administration Mr McNeill's 
accurate and well-marshalled knowledge of the facts, 
and his conciliatory attitude, made an admirable 
impression not only on the opposition, who objected 
to the changes in personnel made in the contemplated 
advisory committee, the places of Mr Bertrand 
Russell and Mr Lowes Dickinson being taken by 
Prof Soutliill and a business representative, but also 
on the members of his own party, who contended that 
the best expenditure of the fund would be on railways 
Mr MacDonald in a convincing speech made short 
work of this contention, while admitting the value of 
railways in developing national resources He urged 
that, in this case, the insufficiency of the sums avail¬ 
able ; the troubles, complexities, and negotiations 
which would be involved even in capitalising the fund 
for such purpose, and the psychological effect on the 
Chinese of so using the fund rendered such a project 
impracticable. 

In Mr McNeill’s opinion the phrase in the China 
Indemnity (Application) Bill “ educational or other,” 
which describes the purposes of the fund, should be 
interpreted to mean that the object must be some¬ 
thing in the nature of education, or, at all events, it 
must be something which is not absolutely divergent 
from the main idea. Since, however, notwithstand¬ 
ing this opinion, divergent purposes were pressed on 
the House, this point, with Mr McNeill’s concurrence, 
will be decided in the standing committee* It may 
be hoped, therefore, that Mr Somerville’s amendment, 
” educational, medical or other similar purposes,” 
will be accepted These words evidently meet the 
views which Mr McNeill expressed, and their adoption 
would relieve the advisory committee of an invidious 
task As to the constitution of this committee, a 
present member of it characterised it as ” derisory ” 
from a Chinese point of view. Though its object is 
educational, the Board of Education has no concern 
whatever in its membership , no medical man has a 
seat; and, if trade interests are not to be pressed, the 
inclusion of a Board of Trade official seems undesirable. 
Besides that, the other members are so occupied with 
public or private work that the time and attention 
they would be able to devote to this important work 
must be limited, and, considering the opportunity of 
national service which the fund offers, may be 
exiguous. 

4 ? The report of the executive committee of the 
Empire Cotton Growing Corporation, submitted at the 
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meeting of the administrative council held on February 
25, has underlying it a tone of expectation of a great 
increase in cotton production in the tropical and 
subtropical colonies Indeed, many signs point in 
this direction, and it is a matter of vital importance 
to the British Empire to grow as much of its own 
cotton as possible Mr Milligan, formerly Inspector- 
General of Agriculture m India, and now in charge of 
the work of the Corporation m South Africa, gives 
an interesting account of this There will be fifteen 
men working at cotton problems this year, as against 
four m 1924. Rhodesia, where the greatest possible 
interest is being taken in cotton, has so rapidly 
expanded its area under this crop that difficulties are 
arising m respect to ginnery accommodation Nigeria 
is about to start Government farms for the supply 
of seed The Corporation has appointed a cotton 
breeder to work in the Sudan. Nyasaland has 
obtained a reduction in railway rates upon maize, 
which will form the necessary secondary crop for a 
rotation , and so on The evidence of the great 
interest now being taken in Empire cotton, and of the 
expansion of its cultivation, is growing more marked 
every day 

Col. Purves, the Engineer-in-Cbicf of the Post 
Office, read an interesting paper to the Institution 
of Electrical Engineers on the “ Post Office and 
Automatic Telephony ** on March 5 A general 
history was given of the development of automatic 
exchanges 1 he system actually adopted by the 
Post Office is a development of the Strowger system, I 
now called the " Director System ” This system was 
devised by the Automatic Telephone Manufacturing 
Co of Chicago, and, on the whole, it was considered 
better than the other systems. The electric power 
required for an exchange of 10,000 lines is provided 
by two 50-volt batteries each of ro.ooo ampere-hour 
capacity The requisite current at peak load will 
exceed 2500 amperes When a subscriber has finished 
dialling his instrument he hears immediately the 
" ringing tone '* which tells him that the required 
subscriber is being rung up, or the “ busy tone ” 
which tells him that he is engaged. The extreme 
complexity of modern automatic circuits and equip¬ 
ment is illustrated by the fact that a single automatic 
switching unit of 10,000 lines comprises no less than 
5 million contacts. Any one subscriber in an exchange 
of this size can obtain connexion with any other 
subscriber by 240,000 different linkages. To reach 
all the subscribers in his unit he has 2400 million 
different linkages at his disposal. When we con¬ 
sider the large number of other exchanges he can get 
in contact with, the number of linkages is enormously 
increased. Graduated courses of instruction are now 
being given to the skilled workmen who will main¬ 
tain the exchanges in working order. The inspectors 
and engineers who will have to be responsible for the 
mechanism and the efficiency of the service are also 
being specially trained. 

Col. Purves, in his paper referred to above, points 
ont that the modem automatic calling dial is a 
remarkably simple piece of apparatus considering the 
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immense complexity of the machine which it controls 
This simplicity is the result of a long period of 
evolution since some one in the Automatic Electric 
Co first had the happy thought of making a rotating 
disc with finger holes for the purpose of sending the 
trains of impulses required for the Strowger automatic 
system. The master patent secured a monopoly 
for this device from 1898 to 1912 During this time 
a great amount of ingenuity was expended m invent¬ 
ing other signalling devices which would not infringe 
this patent During all this period an old and for¬ 
gotten telegraph device, invented by Cooke and * 
Wheatstone not later than 1839, anticipated in all 
essential respects the terms of the master patent 
It was found during a clearing up of an old Btoreroom 
of the General Post Office in 1913, when the master 
patent had just expired It anticipated all the 
explicit claims of this patent. It is curious that a 
patent controlling such large commercial interests, 
and considered unassailable for fourteen years, should 
have been so completely anticipated by the earliest 
pioneers of telegraphy. 

D N. Pri anishnikov, the eminent Russian pro¬ 
fessor of agriculture, whose thirtieth anniversary of 
his scientific work is being celebrated m Moscow 
during this month, was bom in 1865 m Kiachta, 
S.E Siberia After completing his course at the 
school at Irkutsk he entered the University of 
Moscow, but soon left it to take up studies in the 
Agricultural Academy at Petrovskoje, near Moscow, 
in 1888 he passed his final examinations, and was 
offered a post-graduate scholarship In 1891 he 
was sent abroad to study the agricultural chemistry 
and physiology of plants, mainly in Germany, with 
Prof. Schulze In 1891 he was appointed lecturer, 
and in 1895 professor of agriculture in the Agricultural 
Academy of Petrovskoje, a post which he still holds, 
so that through his laboratories passed many hundreds 
of Russian agricultural specialists. In his scientific 
work Prof Pnamshmkov approaches the \iews and 
ideas of Bussengo, while his thorough training in the 
physiology of plants by one of the ablest l>otamsts 
of the last century, K Timirjazev, and in chemistry 
by G Gustavson, enabled him to elucidate a long 
series of most complicated problems, mamly concern¬ 
ing fertilisers and manures and their physiological 
effects His dissertation for the doctor's degree, on 
the dissimilation of proteins in connexion with 
breathing and assimilation of carbon dioxide, which 
appeared in 1899, has been followed by numerous 
other works, about 200 in number, mainly in Russian 
and German agricultural periodicals. Two of his 
books, a course of agriculture, and a handbook on 
fertilisers and manures, are amongst the best of their 
kind, the latter having been translated into Polish 
and German The influence of Prof. Pnamshmkov r s 
works and of his teaching on the progress, especially 
of research work, in Russian agnculture cannot be 
overestimated Hundreds of his former pupils, with 
w f hom he always keeps in touch, have been and still 
are working in different parts of Russia, developing 
his ideas and accumulating scientific data. For 
an agricultural country like Russia, scientific workers 
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of Prt>f. Prianishnikov's type must be (if not always 
are) considered amongst the principal factors in the 
progress of the country. 

In the official report, issued by the Textile Institute, 
of Proceedings of the first Empire Textile Conference 
(held at the British Empire Exhibition at Wembley 
in Whit-week 1924) accounts are given by the Direc¬ 
tors of the Cotton, Woollen, and Linen Research 
Associations of the present position of scientific 
research in textiles and of the advantages that must 
necessarily follow from persistent application of 
scientific method to problems of the trade Numerous 
examples are given of spinning, weaving, and finishing 
problems which are now being investigated by the 
research associations, and attention is directed to 
the unlimited field for further research on matters 
the solution of which will be of the utmost national 
and Imperial importance from the points of view of 
the grower of the raw material, the manufacturer and 
the user In addition, the first part of the report 
contains sixteen papers dealing with exceedingly wide 
interests, including Empire supplies and consumption 
of wool and cotton, the possibilities of the British 
silk trade and the statistics of the textile export trade. 
It is pointed out that the rapid increase in wool con¬ 
sumption dunng the last twenty years has been accom¬ 
panied by an enormous decline in wool production, 
and an appeal is made to our great overseas Dominions 
to rectify this lack of proportion. The vast economic 
importance of the cotton trade is referred to, and it is 
emphasised that as this is the largest manufacturing 
industry in Great Britain, the importance of increased 
Empire production of raw cotton, upon which the 
stability of this great industry must ultimately depend, 
is a matter of grave concern if the trade is to retain 
its pre-eminent position in the world’s markets The 
decline of the British silk trade in the last fifty years 
has been considerable, although the Empire demand 
is sufficient to warrant a four-fold expansion of British 
trade in this material. The second part of the report 
contains eleven scientific papers on the physical and 
physico-chemical problems relating to textile fibres, 
and a discussion thereon (held in conjunction with the 
Faraday Society), an account of which appeared in 
Nalurk for July 5, 1924, p 27 

The Faraday Medal of the Institution of Electrical 
Engineers will be presented to Sir J. J Thomson at 
the ordinary meeting of the Institution to be held on 
Thursday, March 19, at 6 p m. The presentation will 
precede the reading of Mr S. Evershed’s paper on 
" Permanent Magnets in Theory and Practice " 

Thi< Society of Glass Technology has established 
a small Research Fund for the purpose of promoting 
research in subjects related to glass technology. 
Grants from this fund will be made to aSvSist m con¬ 
ducting specified items of research approved by the 
Council of the Society Applications should be 
addressed to the Secretary, Society of Glass Techno¬ 
logy, Darnall Road, Sheffield 

The annual prize of the American Association for 
the Advancement of Science for the 1924 meeting at 
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Washington has been divided and awarded as two 
prizes of five hundred dollars each, to Dr, L, R. 
Cleveland, of the Johns Hopkins School of Hygiene 
and Public Health, for his work on the physiology 
of termites and their parasites, and to Dr. Edwin P. 
Hubble, of the Mount Wilson Solar Observatory, for 
his work on the nebulae. 

The Hon. W. G. A Onnsby-Gore, M P., Under¬ 
secretary of State for the Colonies; Sir Frank Heath, 
Secretary of the Department of Scientific and In¬ 
dustrial Research; and Sir Richard Gregory will be 
the principal guests at the annual dinner of the 
National Union of Scientific Workers to be held at 
the Adelaide Gallery (Gatti's Restaurant), King 
William Street, Charing Cross, on Thursday, March 19 
The president of the Union, Prof. G, H Hardy, will 
be in the chair 

The Fison Memorial Lectures, which have been 
established xn memory of the late Dr. A H Fison, 
lecturer in physics at Guy's Hospital Medical School, 
and Secretary of the Gilchrist Educational Trust, 

! will be inaugurated on Thursday, May 7, when the 
first lecture will be given by Sir J. J Thomson, Master 
of Trinity College, Cambridge, who will take as his 
subject, “ The Structure of Light " The Right Hon. 
The Earl of Balfour will preside at the meeting. 

The Huxley Medal of the Royal Anthropological 
Institute has been awarded to Sir Willi&m Ridgeway, 
Disney professor of archaeology in the University of 
Cambridge, in recognition of his services to anthropo¬ 
logical science, particularly in connexion with the 
study of the archaeology of the Mediterranean area. 
Sir William Ridgeway, who was president of the 
Royal Anthropological Institute in 1908 and 1909, 
will deliver the Huxley Memorial Lecture in 1926. 
The Huxley Memorial Lecture for 1925 will be 
delivered by Sir Arthur J Evans in November next. 

Lieut -General Sir William B. Leishman, 
Director - General, Army Medical Service, Hon. 
Physician to the King ; Sir Richard Lodge, professor 
of history, University of Edinburgh ; and Mr William 
Rothenstem, Principal of the Royal College of Art, 
South Kensington, have been elected members of the 
Athenaeum under the provisions of Rule II of the 
Club, which empowers the annual election by the 
Committee of a certain number of persons of dis¬ 
tinguished eminence in science, literature, the arts, or 
for public service. 

The spring conversazione of the staff of the Natural 
History Museum was held m the Board Room on 
March 4, and attracted the usual large attendance of 
members and visitors On this occasion most of the 
exhibits were selected to illustrate desert conditions 
and the effect of desiccation. They included ful¬ 
gurites (lightning tubes), desert roses, and etched 
pebbles (the cause of the peculiar markings of which 
still remains an unsolved problem) ; Coleoptera, 
Diptera, and Lepidoptera, illustrating the develops 
ment of desert colour; hares, rats, mongooses, and 
birds, showing the effect of desert environment; 
lizards illustrating modifications in the scales, eyes, 
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and feet f and desert plants showing the development 
qf spines and prickly leaves as a protection against 
thirsty and hungry animals. Among the exhibits 
was a remarkable specimen of Helix desotorum, the 
common desert snail of Egypt, which was fixed on 
a tablet in the Museum in March 1846, and was found 
m March 1850 to be still alive after four years m a 
Museum case without food or moisture The snail 
became torpid in October 18*51, and was found to be 
dead m May 1852 Among the general exhibits may 
be mentioned specimens illustrating a recent study 
of the occurrence of Gongylonema in Italy by Dr 
L W Sambon and Dr H A Baylis, 

A jumok scientific assistant is required by the 
Admiralty for research work Candidates must 
possess an honours degree m physics or its equivalent, 
have a good knowledge of general physics, and have 
had some experience in research Applications should 
be sent to the Secretary of the Admiralty (CE), 
'Whitehall, S W 1 

The Experimental Department of H M Signal 
School, Poitsmouth, invites application for a junior 
scientific assistantship from holders of an honours 
degree m physics oi its equivalent Applications 
should be sent, with particulars of qualifications and 
with testimonials, to the Secrctarj of the Admiralty 
(C E ), Whitehall, S W 1, not later than April 7 

Wr have receiver! from the Castner-Kellner Alkali 
Co , Ltd , a pamphlet on sodium peroxide This 
compound was discovered by Gay Lussac and Thenard 
about itSio, but it was not until 1891 that it was 
manufactured on a large scale The properties are 
described and the method of using the substance for 
bleaching purposes is set out in some detail. Useful 
tables of acid densities, etc, are also included m the 
booklet 

An interesting tour in the Dordogne and V6z&re 
Valleys during the Easter vacation (April 9-25) has 
been organised by Prof Patrick Geddes. It will 
include visits to the principal prehistoric sites and 
caves in the neighbourhood of lies Eyztes under the 
guidance of Dr Peyrony, the curator of the Mus6e 
Arch^ologujue, who will also conduct the party 
around, and demonstrate, the collections in the 
museum Dr Peyrony has recently published an 
account of the investigations carried out by himself 
in company with L’Abb6 Breuil and Dr Capitan at 
Les Combarelles, and this opportunity of visiting the 
classical sites of palaeolithic art and culture under his 
guidance should appeal to all who are interested m 
prehistoric archaeology The second part of the tour 
will be devoted to a series of excursions for the purpose 
of the study of the geography and history of the most 
attractive portions of the Dordogne Valley, Domme 
being taken as the centre. These excursions will be 
conducted by M. Paul Rfcclus. Particulars may be 
Obtained from Miss M. M. Barker, 152 Abbey House, 
Victoria, S.W.i, 

The Women's Electrical Association has been 
formed with the immediate object of promoting the 
Wider use of electricity in the service of women, and 
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a large and representative council has been formed 
to guide its activities. Lectures and demonstrations 
of the applications of electricity are in hand, and the 
study of electrical applications in universities, colleges, 
and schools, particularly in relation to domestic sub¬ 
jects, is to be promoted It is also proposed to 
institute a junior section which will be more especially 
concerned with girls’ schools and colleges Particulars 
can be obtained from the director of the Associa¬ 
tion, Miss C. Haslett, 26 George Street, Hanover 
Square, W 1. 

We have received a copy of the first issue of a new 
Italian monthly review entitled Leonardo , devoted to 
Italian culture in all its varied aspects, and published 
m Home under the auspices of the Leonardo Trust 
and the editorship of Giuseppe Prczzohm The 
review is illustrated, and is to be conducted apart 
from political influence and from the influence either 
of any literary or philosophical school, or of any firm 
of publishers Its aims are not merely bibliographical, 
but comprise the study of cultural activities of all 
forms scholastic, journalistic, theatrical, and even 
cinematographical Tins first number contains, among 
other contributions, articles on the second Inter¬ 
national Book Pair, to be opened in Florence at 
the end of April, on the work of several Italian 
authors, and on British literature relating to Italian 
matters, together with a number of reviews of 
Italian books dealing with art, philosophy, hygiene, 
the literature of Italy and other countries, linguistics, 
medicine, pedagogy, geography, religion, social and 
political sciences, history, and the theatre It is well 
produced, and should command a wide circulation, 
both in Italy and elsewhere 

Thc Cambridge University Press announces for 
early publication vol. 1 of a new edition of " Pnncipia 
Mathematics," by Prof A N Whitehead and the 
Hon. Bertrand Russell There will be three volumes 
in all. 

An interesting catalogue (No 467) of some moo 
second-hand books on anthropology, folk-lore, archae¬ 
ology, and sociology has just been issued by Mr. 
F Edwards, 83 High Street, Marylebone, W 1 Copies 
can be obtained upon application 

We learn that Messrs J W Atha and Co , who are 
thc distributors for Messrs Carl Zeiss, Jena, have now 
transferred their business to larger and better equipped 
premises at Winsley House, Wells Street, Oxford 
Street, London, W 1 

The Schlomann-Oldenbourg Illustrated Technical 
Dictionaries in English, French, German, Italian, 
Russian, and Spanish, are familiar works A British 
office has now been opened with Mr H I T^owenz 
as editor and manager, and he will be responsible 
for the English terms and phrases contained in the 
dictionaries. Volumes are to be issued shortly on 
weaving and woven materials, on mining, agricultural 
machinery, chemistry, gas engineering, etc The 
work is issued and stocked by Messrs Lewenz and 
Wilkinson, Ltd, 25 Victoria Street, Westminster, 
S.W.i. 
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Research Items. 


Further Excavations at Solutr£.— La Nature, 
February 14, contains an illustrated report of the 
excavations at the prehistoric station of Crot-du- 
Charnier, SoIutr6, in 1924, which was presented to the 
Paris Academy of Sciences by MM. Dep6ret, Arcehn 
and Mayet on December 15 last. The trench m which 
three skeletons were found m 1923 was earned farther 
to the west and revealed the continuation of the thick, 
undisturbed bed of horse-bone magma. Immediately 
beneath this was found a fourth skeleton, a male, of 
Aungnacian age, as was revealed by the associated 
implements — gravers, flakes, scrapers, etc. Three 
stone slabs were placed on a level with the head. 
The legs of this skeleton had been destroyed by the 
excavations of the Abb£ Ducrost in 1875. A fifth 
skeleton was that of a young woman which lay, not 
beneath, but actually in the horse-bone bed, which 
showed no sign of disturbance The skeleton had 
clearly been buried there during the period of forma¬ 
tion of the bone-bed, winch is nothing but the kitchen 
refuse heap of the Aungnacian hunters, who fed on 
the horse. This skeleton had no sepulchral slab A 
detailed description of the skeletons by Dr. Mayet 
is in course of preparation A preliminary report 
shows that the fourth skeleton is a male of about 
40 years of age, in height 1*67 m to 1-70 m , dolicho¬ 
cephalic, but with a tendency to brachycephaly— 
index 77 89 The cranium is relatively high, the face 
broad but low, with prominent cheek bones, orbits 
quadrangular, low and elongated with an index of 
60*7. The fifth skeleton is a female of about 30 
years, in height the same as skeleton No. 1—1-53 m. 
to i*55 m —cephalic index 83*24, face broad and very 
low, orbits oblique, oval and mesoseme—-index 86*5. 
In general it shows a staking resemblance to the 
female skeleton No 1 found in 1923 The suggestion 
that the women belong to a different ethnic group is 
plausible, although it is recognised that in many 
ethnic groups the men are big and the women small. 

£ronze in China — M A. Vayson de Pradenne, 
in collaboration with M G Chesneau, Director of 
the ficole Nationale Supfrrieure des Mines, has pub¬ 
lished in L’Anthropology , T. 34, 6, a metallurgical and 
archaeological study of bronze weapons from China, 
with special reference to two swords and a halberd 
which are tentatively assigned to the end of the 
Bronze Age The interest of the three weapons in 
question lies in the fact that not only are they in 
an excellent state of preservation, but also that they 
had been tinned The tinning had taken place after 
the smoothing and polishing process which followed 
the casting An analysis of the bronze shows ; tin 
1644, copper 82-32, lead 0-15, iron 0*43, zinc 0*20, 
and of manganese, nickel, and arsenic, traces only. 
The superficial area shows tin only, with traces of 
copper at the point of contact with the bronze. The 
bronze is therefore of a composition which gives the 
maximum hardness without being battle, the limit 
for a weapon which was to receive blows without 
risk of fracture being put at 16-17 per cent, of tin. 
It is suggested that the tinning was a device to obtain 
greater hardness without increasing the brittleness of 
the weapon The superposition of tin on the bronze 
has produced a thin hard layer which offers greater 
resistance than the inner metal to a steel drill. It 
is clear that the weapons have been ground and 
polished after tinning so that the layer of harder 
metal forms the cutting edge. 

Climate and Plant Distribution in the Light 
or the Fossil Record. —In the Masters Lectures 
published in the journal of the Royal Horticultural 
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Society, vol. 50, part i,, January 1925, Prof. A. C. 
Seward gives a delightful account of Arctic vegetation 
as studied by him in his Greenland visit of 192 %. 
The keynote of his lectures is to be found in a vivid 
passage in the first paragraph, in which he speaks of 
the expenence of collecting a fossil frond of a Glei- 
chenia, similar to the living frond he had seen in a 
Malayan forest, from the rocks below a flower- 
sprinkled Greenland heath. Prof. Seward attempts 
to answer the question whether the fossil record of 
these Arctic latitudes, as symbolised by tins Glei- 
chenia, necessitates the assumption that m pre¬ 
glacial times tropical climatic conditions prevailed 
m these northern climes He points out that the 
wide range of climate and altitude covered to-day 
by Gleichenia suggests the need for caution in drawing 
such a conclusion. His analysis of the modern 
Arctic flora, with its dominant herbaceous perennial 
type, certainly contrasts strongly with the arboreal 
character of many fossil remains from these latitudes, 
but Prof Seward makes it clear that modern investiga¬ 
tion has not yet justified the assumption that structure 
has been directly and profoundly modified by Arctic 
conditions His cautious inference appears to be that 
the contrast of living and extinct floras of Arctic 
regions like Greenland justifies the assumption of 
considerable climatic change such as would accompany 
the changes in the distnbution of land and water, of 
land elevation arid water circulation, that might be 
expected in vast periods of time, but do not involve 
the assumption of changes in the position of the 
earth’s axis of a nature that the astronomers are not 
ready to concede. 

Dying-back of Rose Shoots —In the Journal of 
the Royal Horticultural Society, voL 50, part L, 
January ,1925, W J Dowson describes very fully a 
disease met with on rambler roses m the Society*^ 
garden at Wisley The organism responsible for the 
dying-back of the rose shoots proved to bean ascomy- 
cete with small penthecia and was identified as 
Gnomoma Rubi, Rehm. After culture of the isolated 
organism, successful inoculation experiments were 
carried out, and no doubt remains that this organism 
was responsible for the disease, Other occasional 
records of this parasite, together with field observa¬ 
tion, suggest that whilst the fungus may be widely 
distributed (on brambles and roses) it is relatively 
rare and seldom does much damage to roses, in tm$ 
case probably entering the plants through buds 
previously killed by frost. 

Some Indian Earthworms.—D r. J. Stephenson 
(Records Ind. Mus., 26, pp. 317-365, 3 pis., 1924) 

f ives an account of some Indian earthworms and 
escribes two new genera of Ocnerodrilinae. Only & 
single endemic species— Gordiodrilus travancorcnsi&~- 
of this family has until recently been known in India; 
Michaelsen described a second —~Curgia narayam+~4n 
1921, and now Stephenson describes two new genera, 
Malabaria and Aphanascus, which belong to this 
family. Malabaria is probably the immediate an¬ 
cestor of Aphanascus, and the latter very possibly ; 
leads on to Curgia. The discovery of these worm* 
strengthens the evidence of a faunistic relationship , 
between India and E. Africa. The author refers to 1 
the interest of the occurrence of the two new genera 
m the same place {South Malabar) and surmises that 
the origin of the younger genus Aphanascus has talced 
place here and at no remote period, and yet the i 
morphological differences between the two genera ate 1 
not inconsiderable, tt would appear that 
morphological changes^sufficient to give rise to 
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genera— ,f may come about in no great length of time, 
and that evolution may proceed, at times, with large 
Strides and at a rapid pace/ 1 The paper forms an 
interesting addition to the author's analysis of the 
phylogeny of Indian MegasColecidae. 

The Medusae of the Mediterranean and Adja¬ 
cent Seas —In the reports on the Danish Oceano¬ 
graphical Expeditions, 1908-10, to the Mediterranean 
and adjacent seas (vol, 2, pp. 67, 1924) Dr. P L. 
Kramp describes the collection of medusae—Antho- 
medusae 8 species, Leptoroedusac 6, Trachymedusae 
11, Naicomedusa? 4, and Scyphomedusae 6, and gives 
figures of the species and maps showing the distribu¬ 
tion of many of them No new species was secured, 
but the collections have increased our knowledge of 
the range of distribution. Of the 27 species collected 
in the Mediterranean, only one was a new record for 
that sea, but several species hitherto known from but 
a few localities have been found to be widely distri¬ 
buted, and 3 species hitherto known only from the 
Mediterranean nave been found to occur in Cadiz 
Bay Of the r 7 species found by the Thor in the 
Atlantic, between the south coast of Ireland and the 
north coast of Morocco, seven—chiefly deep-sea forms 
—do not enter the Mediterranean. Dr Kramp 
discusses m some detail the connexion between the 
distribution of the species and the hydrographical 
conditions 

Philippine Earthquakes —The Rev M Saderra 
Ma$6, who has studied the Philippine earthquakes for 
so many years, gives a catalogue of 52 earthquakes of 
intensities 7 to 10 (Rossi-Forel scale) during the years 
1901-22 (Weather Bureau, Manila Central Observatory, 
for September 1922), Of these, 31 were strong enough 
to damage buildings. Most of them originated under 
the neighbouring iiarts of the China Sea, the Celebes 
Sea, and the Pacific , those taking place beneath land 
or the inter-island seas being of slighter intensity. In 
all cases, the areas of destruction were those occupied 
by alluvial deposits As a rule, only poorly-built 
houses were injured, with one curious exception 
During an earthquake in 1907, a modern addition to 
the front of an old building was entirely demolished, 
while the original portion suffered no injury. 


Structu re of a Den droid Or aptolite .—The 
structure and development of an early form of 
Dictvonema from the upper Cambrian of Shropshire 
lias been studied by O. M B. Bulman (Geol Mag , 
19 * 5 * P- 5 o)* The work was facilitated by using a 
method for separating the fossil from the matrix in 
which it was embedded. It is found that this species 
of Dictyonema approaches the true graptolites more 
nearly than do the later forms of the genus, since it 
shows no true common canal and no spiral arrange¬ 
ment of the hydrothecan, both of which characters are 
present in Silurian species, This suggests that the 
dendroid graptohtes have been derived from the true 
graptolitea. The hydrothecse are of two kinds , the 
smaller {called bithecse) are budded off from the sides 
of the larger, and it is suggested that they lodged 
polyps of the nature of dactylozoids. The hollow 
transverse bars (dissepiments) joining the stipes are 
formed as outgrowths from the bithecoe.. 


Nepheune-Syenites tn Rajvutana —In the 
Records of the Geological Survey of India (vol. 56, 
part a, pp. *79-197, plates a-ia, 1924) A. M. 
Heron gives an account of the nepheline- and sodahte- 
bearing syenites of Kishengarh in Rajputana, These 
ate of Unusual interest on account of the occurrence, 
in some of their pegmatitic forms, of a peculiar 
halite fchteh; when broken, is pale crimson on the 
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freshly-opened surfaces, but rapidly turns to pale grey 
on exposure to bright daylight. The occurrence of 
this strange phenomenon was noticed first about 
twenty years ago (Rec, Geol. Surv. Ind., 31, 43, 
1904 ; 32, 158, 1905), but its cause has never bfeen 
worked out. During the visit of the British Associa¬ 
tion to Canada last year a similar peculiarity was 
noticed by members of a geological excursion party 
whilst examining the nepheline-syenite area in the 
Bancroft area, Ontario; and the change of colour, 
similarly from crimson to pale grey, 13 shown 
in this instance by white translucent sodahte. 
In the Kishengarh area the ordinary deep-blue 
sodalitc occurs, as well as the variety which changes ^ 
its colour. The felspathoid-bearing syenites of this 
area show considerable variations over a band some 
ten miles Jong and two miles broad They occur 
mainly as sill-like intrusions among the Archaean 
schists, elongated m the direction of the general 
strike and often themselves both foliated and banded ; 
but occasionally there are non-foliated pegmatitic 
forms with individual crystals of nepheline (elaeolite) 
a foot or so in diameter Among the accessory 
minerals of interest are thulitc, cancunite, and calcite, 
the last named being regarded as a primary con¬ 
stituent formed direct by consolidation of the magma, 
as in the case at Sivatnalai, in South India, described 
by Holland in 1901 (Mem. Geol. Surv Ind,, 30, 
169-217) 

Swedish Oceanography —Among the many valu¬ 
able publications on Swedish meteorology and oceano¬ 
graphy is the record made on certain lightships 
moored off the coasts of Sweden in the Gulf of Bothnia, 
the Baltic, and the Cattegat The data from ten 
lightships for 1923 has now appeared (Svenska hydro-, 
grafisk-biologiska kommissionens Fyrskepp-sunder- 
sOlemng) In sofnc cases the data for the vear are 
incomplete, because icc necessitates the withdrawal 
of the lightship in winter and early spring. The 
first part of the volumes gives the noon records, 
including water temperatures at various depths and 
currents for the days each lightslup was functioning. 
This, is followed by salinity records, while the final 
part has a valuable series of water temperatures at 
different lightships at various depths in all months 
of the year for tne years 1880 to 1913 This shows 
some remarkable variations in the Gulf of Bothnia 
and in the Sound 

Bentonite —The Canadian Department of Mines 
has recently issued an interesting paper on bentonite 
(Mines Branch, Pub No 626, bv Hugh S Spence, 
1924), a peculiar clay-like material concerning which 
very little information lias hitherto been available 
Bentonite occurs m Wyoming and other western 
states of America, and appears to be wide^piead 
over the prairie provinces of Canada It is found 
as a bedded sediment m thin deposits rarely so much 
as ten feet thick, most of which are ol Dpper 
Cretaceous age. Its most curious property is its 
tremendous swelling power when water is added. 
The volume at the maximum absorption may bo 
five to thirteen times the dry bulk, and the mixture 
behaves like a true colloid. Nevertheless, the deposit 
is mainly composed of minute flakes of the definite 
mineral leverriente, 2Al a O a . 5SiO a sH 2 0 . It also 
contains a noteworthy amount of adsorbed soda, 
and a further curious feature is that soda is frequently 
five times as abundant as potash. The origin of 
bentonite is traced to the hydration of thin water-laid 
beds of fine vitreous volcanic ash. The clay particles 
appear to have become dispersed as a suspension 
which afterwards coagulated and settled. The 
peculiar properties of bentonite should ultimately 
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give it an industrial importance, though at present 
there is only a small demand, largely on account of 
the high cost of transport. It has already been 
used as the base of many toilet creams and cosmetics ; 
as a suspending agent in enamel mixtures , in the 
paper industry , and in'the refining of Oils and fats. 
The paper gives a long list of other possible applica¬ 
tions, and a bibliography of the literature. 

« 

American Asphalt Industry. —Mr. K. W. 
Cottrell's report on Asphalt and Related Bitumens 
in 1923 " (Mineral Resources of the United States, 
part 2) indicates further progress in this industry, 
reflected especially in the marketing returns for that 
year. Jn the case of natural products the increase 
amounted to 22 per cent, m quantity and 28 per cent, 
in value over the previous year Manufactured 
asphalt from domestic petroleum, obtained chiefly 
from refineries in California, Texas, and Illinois, 
advanced 24 per cent m quantity and 26 per cent 
in value The total amount of asphalt produced from 
internal sources during 1923 amounted to 1,395,890 
tons, corresponding to a market value of nearly 
sixteen million dollars To this must be added 
1,378,722 tons manufactured from petroleum im¬ 
ported into the United States from Mexico, from 
which it may be observed that practically 50 per cent 
of the total output of asphalt in America is of Mexican 
origin Save for its utilisation in the paper-making 
industry (see Nature, I)ecemV>er 13, 1924, p 873) 
asphalt has apparently not found any new use during 
the year under review, the bulk still being employed 
for paving, roofing, and waterproofing purposes, 
though the rubber industry's demands have been 
heavier than in previous years The British Isles is 
still the largest consumer of asphalt and asphaltic 
products, Australia, Canada, France, Japan, Spam 
and Germany following m that order. The American 
asphalt industry now has its own Asphalt Association, 
a body composed of manufacturers, consumers and 
technical experts, whose purpose it is to disseminate 
practical information Co-operation of this kind, 
always a popular movement in the United States, is 
a sure sign of growing commercial activity in any 
industry, and m the present instance the trend of 
events is indicated by the fact that there are no less 
than forty independent groups operating in the 
country which are concerned with the production of 
asphalt and allied bituminous commodities. 

The Mercury Vapour Engine. —One of the 
addresses delivered at the centenary of the Franklin 
Institute in September last dealt with the mercury 
vapour engine invented by Dr W. L. R. Emmet, of 
the General Electric Company, and it is printed m the 
February issue of the Journal of the Institute. The 
mercury is vaporised in a boiler at about 35 lb, per 
square inch pressure and passes to a mercury turbine 
coupled to a generator giving about 1800 kilowatts 
The waste heat of the vapour leaving the turbine is 
utilised in a tube steam boiler giving steam at about 
200 lb. per sq. in. The condensed mercury runs back 
by gravitation to the mercury boiler. The furnace 
gases from the mercury boiler are used to heat the 
returning liquid mercury, then to superheat the steam 
raised in the steam boiler, and lastly to heat the feed 
water for that boiler. The plant has been run for 
several months at Hartford and has delivered power 
to the circuits for 800 hours without any troubles of a 
serious nature ansing, A plant of 50,000 kilowatt 
capacity is to be installed at Chicago and a gain of 
output of 50 or 60 per cent, as compared with a 
modem steam turbine plant of that capacity is 
expected. 
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Cold-working of Metals and Hardness. —The 
issue oi Die Naturwissenschaften of January 2 contains 
an interesting article by Masing on the cold-working 
of metals and the resulting hardness produced, con¬ 
sidered in the light of the modern work on single 
metallic crystals of Carpenter, Elam, and Taylor in 
Great Britain, and Polanyi, Mark, Schmidt, and 
Czochralski in Germany. The knowledge now grained 
is the result of a detailed study of the deformation of 
single crystal test pieces under stress which involves 
an experimental determination of the movement of 
the crystal axes during the test. The work of Taylor 
and Elam is especially noteworthy in this connexion. 
In their Bakerian Lecture two years ago they showed 
that in the distortion of a single crystal test piece of 
aluminium, the metal was deformed by movement on 
one octahedral plane up to an extension of 40 per cent. 
After this the crystal axes had moved in such a way 
that a second octahedral plane came into the con¬ 
jugate position, and from there onwards the crystal 
elongated by being pulled out on two planes A point 
of special interest which emerged from their analysis 
was that the hardening of the crystal was general and 
not local, since, when the second plane came into 
position, the metal was equally resistant to distortion 
along this plane and that along which it had already 
been elongated In their recent paper to the Royal 
Society, Carpenter and Elam showed that the pro¬ 
portional increase in hardening is greatest during the 
early stages of extension, but that in the case of single 
crystals a stage is reached when the increase in hard¬ 
ness is approximately proportional to the amount of 
plastic deformation. 

Sulphuric Acid Manufacture —The Chemical 
Age for February 7 contains an interesting account of 
the new Gaillard method of intensive sulphuric acid 
production. Acid is sprayed on to the walls of an 
air-cooled lead tower from a " turbo-disperser " at 
the top. The impact breaks the drops, which then 
recoil and form in the body of the tower a heavy acid 
fog. Burner gases are passed up through this fog, 
which decomposes the nitrosyl sulphate, and condenses 
the acid already formed The process has been 
installed at San Carlos, near Malaga; the yields 
obtained correspond to a chamber space of t 2 cu. ft. 
per pound of sulphur per 24 hours. The process 
works well with - burner gases of both low and high 
sulphur dioxide content. 

Fluctuations of Ash and Nitrogen in Leaves.— 
an Wlodek gives some interesting data as to the 
actuations in ash constituents and nitrogen in leaves 
collected at different hours of the day and night, in 
the Bulletin de T Academic Polonaise des Sciences et 
des Lettres, Series B, Sciences Naturelles, 1923, pp. 
65-78. Many ash constituents show important 
fluctuations from night to day, these being best seen 
when the results of analysis are expressed as absolute 
values per biological unit, the leaf. In all three species 
investigated (Phaseolus vulgaris, Trifolium pratense, 
and A vena saliva) the sodium oxide content fell during 
the night, whilst potassium oxide fluctuated very 
strongly in Phaseolus, less m Trifolium. Magnesium 
oxide remained fairly constant; calcium oxide 
fluctuated irregularly; silica and SO* fell markedly 
during the night; chlorine remained about constant: 
P a 0 5 fluctuated irregularly. In oats the total 
nitrogen followed the silica content; in clover * it 
varied irregularly. In oats the protein nitrogen on 
the other hand increased at night; in clover this also 
varied without regularity. These somewhat pttsalitig; 
results are not discussed in the paper. ; 
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The Function 

'T'HE number of functions attributed to any organ 
* is often a direct measure of our ignorance as 
to its real status in the animal economy. The spleen 
has suffered much from a multiplicity of theories as 
to its functions, but only two appear to be generally 
accepted , in foetal life it acts as one of the sources 
oi the cells of the blood, whilst in the adult these cells, 
especially the red cells, are here broken down and 
destroyed when they become worn out. It appears 
from recent work by Prof. J, Barcroft and his col¬ 
laborators, an account of which is given in the 
Lancet of February 14, that a further extremely 
important function must be attributed to this organ , 
in their opinion it acts as a storehouse for the red 
cells of the blood, a number of which may be kept 
there ready to be brought back into the circulation 
at a time of emergency. 

These workers were first led to a study of this 
question by finding that when the blood volume 
increases on exposure of the body to a high external 
temperature, the increase is not entirely due to the 
addition of fluid alone to the circulating blood, but 
that at the same time the total haemoglobin circulating 
in the blood increases also. There is no evidence of 
an increase in the number of newly formed red cells 
until after a few days have elapsed, so that the 
additional haemoglobin—and corpuscles containing it 
—must have come from some store, and not be due 
to a new formation, at any rate at first; moreover, the 
rate of appearance of this haemoglobin is too great 
for it to fee due simply to new formation In their 
search for this store of red cells the investigators 
naturally thought of the spleen ; if their supposition 
was to be considered correct, they must be able to 
answei in the affirmative these two questions : Is 
there, in fact, a store of red cells m the spleen, which 
are usually outside the general circulatory stream ? 
Is the number of these stored cells sufficient to 
account for the increase in circulating haemoglob.a 
observed on exposure to a high external tempera¬ 
ture ? 

The answer to the first question was found by an 
examination of the effects of breathing small amounts 
of carbon monoxide upon the blood in the spleen 
The experiments were conducted upon a number of 
different animals, and it was conclusively shown that 
there was a lag in the taking up of this gas by the 
red cells in the spleen as compared with those in the 
general circulation. In fact, if the percentage of gas 
breathed was sufficiently small, the haemoglobin m 
the spleen might still contain none after several 
hours ; on the other hand, when the animal was 
placed again in ordinary air, the carbon monoxide 
came off from the blood in the spleen much more 
slowly than from that in the general circulation. 
The blood in the spleen is thus outside the circulation, 
but this statement is only true for an animal at rest; 
in activity the carbon monoxide penetrates into the 


of the Spleen. 

organ at once, so that under these conditions the 
stored blood appears to be in circulation. Further 
experiments have shown that under conditions white 
the amount of oxygen in the blood is less than normal, 
as, for example, after administration of carbon 
monoxide, the spleen is stimulated to contract by 
impulses from the central nervous system, the amount 
of blood forced out depending partly on the degree 
of such stimulation. Although it has been known 
a long time that the spleen can undergo variations 
in size from the contraction of the unstnped muscle 
fibres it contains, the reason for this contractility is 
thus only now becoming apparent. Furthermore, 
bearing this capacity of the spleen to vary its size 
in mind, it may be asked : What is the real size of 
this organ ? And are its variations m size of sufficient 
amplitude to account for the increase in circulating 
haemoglobin with increase in the blood volume ? 

Little information on these questions can be 
derived from a study of the size of the spleen in the 
dead animal, since we have no means of knowing 
whether the muscle in it has maintained its in vivo 
length. We should expect to find, in fact, that it 
has contracted, so that the organ will be smaller than 
in life , but how much smaller we cannot judge It 
is clear that the organ must be examined in the living 
animal and without subjecting it to any exposure 
which might stimulate its smooth muscle fibres 
Since it is not opaque to the X-rays, Barcroft and his 
co-workers fastened small metal clips to its edges in 
the living animal under an anaesthetic After the 
wound had healed. X-ray photographs were taken in 
two planes, and from these it was easy to reconstruct 
in a model the size and shape of the organ under 
different conditions , the approximate weight was 
also ascertainable, after the animal had been killed, 
by comparing its size and weight after death with 
the size found during life It was found that the 
weight during life might be two to six times that 
observed after death . in fact, no less than onc-sixth 
of the total blood volume, or one-third of the red 
cells, might be contained in the organ during life A 
comparison* of its size at rest and during exercise 
suggests that an amount of blood equivalent to about 
one-quarter of the blood volume may be squeezed 
out of the organ during activity The evidence 
appears conclusive that a large amount of blood may 
be stored in the spleen, available for cmcigencies 

Finally, since it is known that m man the spleen 
may be removed without apparent harm to the 
individual, Barcroft has inquired whether the absence 
or not of the organ makes any real difference to the 
organism. He found that animals without spleens 
died sooner than controls on exposure to an atmo¬ 
sphere containing carbon monoxide Thus an indi¬ 
vidual with a spleen will be able to meet an emergency 
with more success than one from whom the organ has 
been removed. 


Science in Russia. 


T T is gratifying to learn from a correspondent that, 
1 throughout the troubled period of the past few 
years, the splendid premises and wonderful collections 
of the famous Zoological Museum of the Academy of 
Sciences in Leningrad have scarcely felt the breath of 
war, famine, pestilence, and revolution which has passed 
over them. When the English traveller walks in, and is 
greeted by the famous young mammoth from Siberia, 
preserMa like a recently killed specimen, and sees the 
rich collections illustrating the fauna of the vast 
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steppes and deserts of Russian Asia, he feels that he is 
entering into a new world 

During the cold winter of 1919-1920, when fuel 
was unobtainable, it was impossible to heat the 
Museum premises, but the staff suffered moie than 
the collections Little or no looting was done during 
the disorders, except that the director had some 
difficulty in preventing the valuable collection of 
skins from being taken to be used as furs by the 
shivering population. Far more damage was done 



398 


NATURE 


during the severe floods last autumn, when the waters 
burst into the basement and ground floor, and at 
least one member of the staff actually saved his 
own life and that of others by swimming: the library 
was badly damaged, many valuable specimens were 
ruined by the water and damp, and great inconvenience 
was caused by the smashing of the stores of alcohol, 
which is difficult to obtain to-day in Russia, as the 
supply is under strict Government control and very 
limited 

The entomological collections were enriched in 
1914 by the generous gift by A P Semenov-Tian- 
Shansky of an immense collection of Central Astatic 
Coleoptera, consisting of no less than 800,000 speci¬ 
mens the same donor last year presented his own 
collection of Hymenoptera, Diptera, Neuroptera, 

The staff of the Zoological Museum consists of ten 
" senior zoologists,” who torm a *' soviet " and elect 
then own director, ten “keepers,” and eight assistants 
The present director is A A Bialitsky-Birula, well 
known from his work upon Arctic zoology, who is also 
editor of the A nmtaire Birds are under the charge of 
P. P. Sushkin, Member of the Academy, who is well 
known m Great Britain and the Ignited States. 
Another name well known outside his own country 
is that of the entomologist A. P. Semenov - Tian- 
Shansky, whose many friends will regret the sad news 
of his failing eyesight Fortunately, his general 
health leaves nothing to be desired, and it is to be 
hoped that he will be spared with capacity for useful 
work for many years. His father, I 1 P Semenov, 
was a distinguished explorer, who surveyed the 
Tian Shan mountains, receiving the authority of the 
Tsar to add the title Tian-Shanskv to his surname. 
Other well-known members of the staff are N J. 
Kuznetsov the lepidoptenst, G G Jacobson the 
colcoptenst, A K Mordviko the aphidologist, T. 1 . 
Schnndt the ichthyologist, A N Kirichenko and 
A. M Diakonov, entomologists 

The staff of the Museum are, of course, State 
officials, and paid at least a living wage' the salary 
of a senioi zoologist is 47 gold roubles a month, 
equivalent to about 5/ this, of course, leaves 
no margin for luxunes, but they are at least 
happv m their devotion to science 1 heir chief 
complaint has been the shortage of modern foreign 
literature, but this is now to a certain extent being 
made good There is, however, considerable leeway 
to make up, and as the postal arrangements are now 
working satisfactoryv, zoologists m England will be 
doing good work if they bear this in mind 

During recent years it has not been possible to 
publish the results of research work in agriculture 
in Russia, since .the scanty funds for agricultural 
publications have been used, in the first place, for 
publishing popular handbooks and pamphlets At 
the same time, research work has been carried on, 
often under most unfavourable conditions, and a con¬ 
siderable amount of new facts is awaiting publication 
The new journal (Journal filr landwirtschajthche 
Wissrnschaft, vol 1 Nos i*6, Moscow, 1924 (in 
Russian)), edited by a group of leading professors 
and research workers of the Moscow Agricultural 
Academy, aims at becoming a medium for publishing 
results of research work in all branches of agricultural 
science The five numbers (one double) before us 
now include a great variety of papers on different 
subjects 

One of the most interesting papers is by A. G. 
Dojarenko, 011 the utilisation of solar energy by 
plants (No 1, pp 7-21), winch describes the methods 
used m the author's experimental work for exact 
measurements of solar energy both received and 
utilised by cultivated plants, and gives interesting, 
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though only preliminary, conclusions. Of consider¬ 
able general interest is a paper by A. R. Minenkov 

S No. i, pp. 29-47) dealing with the problem of chemical 
[©termination of sex in plants and in animals; the 
results of his experimental work are that both in 
plants and in animals there is a definite sexual 
difference in the fermenting properties of extract 
(plants]) or blood (animals) which enables one to 
determine the sex A. D. Prianishnikov (No. 3, pp. 
179-190) describes experiments on the transformation 
of nitrogen compounds in plants and in animals, the 
author’s conclusion being that the analogies m this 
respect are very far-reaching and suggest a close 
similarity of processes in plants and in animals. In 
a paper by V Israilsky and E W. Runov the ques¬ 
tion of the action of vitamins on bacteria is discussed 
and experiments described, which tend to show that 
bacteria are very sensitive to vitamins. G. D. 
Karpetchenko (No. 5-6, pp 390-410) describes 
hybrids between two plants of different genera, 
Raphanus satinus L. and Brasstca oleracea L ; an 
exhaustive study of the morphology and cytology of 
hybrids is given These are only a few of the more 
interesting papers from the journal, which represents, 
on the whole, an important step in the development 
of agricultural science in Russia The value of the 
journal to Russian agricultural research workers is 
greatly enhanced by abstracts of current literature. 


University and Educational Intelligence. 

Birmingham —The Council of the University at 
its meeting on March 4 decided to go forward with its 
purpose for erecting further buildings at Edgbaston 
to accommodate the three biological departments, 
botany, zoology, and brewing, with the fermentation 
industries. The approximate estimate of expenditure 
is 90,000/ - too,000/, and the scheme is only rendered 
possible by a very generous donation from Mr. W. 
Waters Butler of 35,000/ Another donation to the 
fund of 5000/, given anonymously, was also reported. 
The Biological Departments are at pte&ent quite 
inadequately housed in Edmund Street, and the 
release of the space in the Edmund Street buildings 
will enable rearrangements to be made there to 
facilitate the work of the Faculties of Arts and 
Medicine, and the new Department of Law When 
the University was founded in 1900, an imposing 
scheme for the site at Edgbaston was planned by Sir 
Aston Webb Substantial progress had been made 
when the present buildings were opened by King 
Edward in 1909. The War and its economic conse¬ 
quences, however, prevented further progress. The 
new biological block is a resumption, long delayed, of 
the original plans, 

Cambridge.— It is proposed to confer Honorary * 
Degrees upon Prof. John Joly, professor of geology 
and mineralogy in the University of Dublin, and on 
Mr. A. P. Maudslay 

The Board of Archaeological and Anthropological 
Studies is recommending certain changes in the 
regulations for the diploma in anthropology. One 
change would throw open the diploma to any officer 
of one of the public services of the Empire, not 
ordinarily resident in the British Isles, who has 
resided and received instruction in anthropology in 
Cambridge during three terms or, in the case of an 
officer possessed of exceptional qualifications, dtitfng 
one term only. 

Leeds.-— The degree of Doctor of Science has been » 
awarded to Mr. H. Hunter for his thesis on “ The f 
Improvement of the Barley Crop '*; and the degree , 
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of Doctor of Medicine to Mr. C. G. K. Sharp for his 
thai*U On " Bilharzia Disease/' Dr, Sharp is the Chief 
Medical Inspector of Schools, Pietermaritzburg. 

London.—A course of three free public lectures on 
*' The Cretaceous Vegetation of Greenland” will be 
delivered at University College on March 17, 20 and 
24, at 5.30, by Prof. A. C. Seward. No tickets will be 
required. 

Manchester. —The Council has appointed Dr 
F, Craven Moore, lecturer in systematic medicine, .to, 
the chair of systematic medicine in the University. 
Dr. Craven Moore is the author of numerous papers, 
chiefly in connexion with diseases of the alimentary 
canal and metabolic medicine, among which may be 
mentioned ” Cholesterm ” and ” Diseases of the 
Stomach ” (Practical Encyclopedia, Medical Treat¬ 
ment, 19x5) , ” Compensatory and Regenerative 

changes m the Liver,” British Medical Journal , 1908 ; 
and ” The R 61 e of Fats in Treatment of Disorders 
of Stomach ” (with Dr herguson), Lancet , 1909. 

Oxi'ORD —The first annual report of the committee 
lor the Lewis Evans collection of scientific instruments 
has just been issued by Mr. R. T Gunther, fellow of 
Magdalen College, the Curator The collection, which 
has now been appropriately housed in the Old Ash- 
molean Building, has received several important 
accessions in the course of the year. Interesting 
exhibits have also been deposited on loan by various 
colleges and by private collectors, and good progress 
has been made in the arrangement and labelling of 
the collection. That it has been possible to issue so 
favourable a report of progress in the proper display 
of this valuable collection is mainly due to the zeal 
and energy of Mr. Gunthet The collection is to be 
officially opened on May 5, when the Earl of Crawford 
and Balcarres will deliver an address. 

An examination for the Theodore Williams medical 
scholarship at Pembroke College, Oxford, will begin 
on June 9. The scholarship is of the annual value 
of 100/. and is tenable for either four or five years. 
Further particulars may be had from the senior tutor 
of the college. 


Dr. Oito Fischer, professor of chemistry at the 
University of Erlangen, who is retiring shortly, will be 
succeeded by Prof Rudolph Pummerer of Gnefswald. 

Dr. Adolph Hiulmann, chief engineer of the 
municipal waterworks at Dresden, has been nominated 
to a professorship at the Technische Hochschule in 
Dresden. 

Dr. Walter Gossner, professor of mineralogy at 
the University of Tubingen, has been invited to 
occupy the chair of mineralogy and crystallography 
at the University of Munich. 

Applications are invited for the chair of agricul¬ 
ture in Auckland University College, New Zealand. 
Particulars are to be had from the High Commissioner 
for New Zealand, 415 Strand, W.C a. The completed 
forms must be returned by, at latest, March 31. 

Applications for not more than two Ramsay 
Memorial Fellowships for Chemical Research (one 
limited to candidates educated m Glasgow) are 
invited. The annual value of each fellowship is 
230/,, to which not more than 50!. for expenses may 
be added. The fellowships are normally tenable for 
two years with a possible extension for a further year. 
Applications must reach the Secretary of the Ramsay 
Memorial fellowship Trust* University College, Gower 
Str«t, W.C.i, by jane 6 at latest. 
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The Schools Radio Society, a section of the 
Radio Society of Great Britain* is arranging a Schools 
Radio Exhibition to be held at the L.C.C. Beaufoy 
Technical Institute, Princes Rd., Vauxhall Street, S.E , 
on March 14-18. Approximately 40 schools are 
exhibiting, consisting of members of the Schools 
Radio Society, L C C, Schools, and Technical Insti¬ 
tutes. Apparatus made by scholars and sets used in 
schools will be shown together with schemes of 
school wireless work, and there will be a special 
display and demonstration by the British Broad^ 
casting Company of what they consider to be the 
ideal set for broadcast reception Admission to the 
exhibition is by purchase of a programme or by * 
invitation to be obtained from the Secretary, Schools 
Radio Society, St Paul’s School, Dorking 

At the meeting of the Association of Technical 
Institutions on March 6 and 7, Mr G Mavor, head 
of the Department of Contmuative Education at 
Lough borough College, m a paper on the conditions 
of training and education of apprentices, stated that 
the response to the appeal for information on the 
subject sent out to the leading firms in a great number 
of trades had been unsatisfactory as only about 10 per 
cent had replied From the replies received, it is, 
however, evident that while there may be a feeling in 
favour of apprenticeship, neither the trade unions 
nor the employers appear to be willing to enforce it. 
Where it exists, it is generally of the unindentured 
form, for 5 years, and not of an all-round type In 
some cases the local technical schools are asked to 
provide evening classes, but in the works the training 
is generally restricted to one branch, with the possi¬ 
bility of unemployment if the demands on that branch 
decrease To effect reform, Mr Mavor advocates the 
raising of the school leaving age to 16 and the pro ; 
vision of part daytime education for all employees 
up to the age of 18 Some firms have already 
adopted the latter, and others encourage their em¬ 
ployees to attend evening classes, but State action 
is necessary if the requisite number of ” warrant 
officers ” for future industrial progress is to be 
produced 

Teachers in technical and evening schools are 
being offered some very attractive short courses of 
instruction to be held next summer under arrange¬ 
ments made by the Board of Education at Birming¬ 
ham, London, Oxford, Cambridge, and Harrogate 
The University of Birmingham is co-opcrating with 
the Board in the provision of courses in engineering 
science and electrical engineering at Birmingham and 
Oxford and 111 mining engineering at Birmingham. 
Prof. Burstall, Dean of the Faculty of Science, Profs. 
Bathe, Cramp, Lea, Moss, J. S Haldane, MacGregor 
Morris, J. S Townsend, and other members of the Uni¬ 
versity will deliver lectures and conduct demonstrations, 
tutorial classes, and discussions on teaching methods, 
and there are to be evening lectures bv other eminent 
authorities m science and engineering The power 
house of the Universitv as well as its departmental 
laboratories will be at the disposal of the instructors, 
and the University halls of residence will be used for 
the accommodation of those attending the courses At 
Oxford teachers attending the courses will be lodged 
in Oriel College At Cambridge a course m com¬ 
mercial subjects will be conducted at one of the 
colleges The courses in London will include building 
and surveying subjects and textile subjects The 
Board is to bear the cost of travelling to and from 
the places of instruction and to contribute a pound 
a week towards the cost of maintenance. Applica¬ 
tions to attend must be sent to the Board before 
March 21. 
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Early Science at Oxford. 

March 16, 1685-6. Dr. Garden of Aberdeen com¬ 
municated his observations on the weather at Aberdeen 
in October, November and December 1685 Dr. Plot 
read a discourse concerning ye old Almanacks lately 
Communicated by him, this will be printed m ye 
Doctor’s History of Staffordshire 

Mr. Thomas Wickam communicated the case of a 
Colt foaled with one of ye feet turned, ye heel standing 
forward, and ye toe backward, which being broken 
was set right, and grew together again so well, that ye 
Colt proved as serviceable a horse, as any of his 
condition thereabout 

March 17, 1684-5.—With a letter from Mr Aston 
came ye Minutes of ye Dublin Society from December x 
to Feb. 23,1684-5 inclusive Orders were given, that the 
thankes of our Society be returned for these Minutes, 
and that copies of Sir William Petty’s Supellex 
Philosophica , and of Mr Brownlow's answers to ye 
Queries sent him concerning Lough-Neagh, be desired 
A draught of Mr Beaumont’s designe for writing ye 
History of ye Nature and Arts of the County of 
Somersett, was communicated 

Dr Plot presented a Catalogue of some of ye most 
considerable Aicana and Desiderata m Chymistry as, 
follower —To reduce any of ye Metalls into a reall 
fluid To turnc ye whole body of mercury into a 
clear Diaphanous water wetting ye hands To trans¬ 
mute one Metalline Species into another, especially ye 
baser, into gold and silver, either by projection, 
Cementation, Conmuxtion, or Digestion To make 
the liquor Alkahest, which will dissolve all bodies 
whatever, except its Compar, and what it is. To 
Sublime Antimony in it’s own forme, black and 
striated To make a Menstruum, not corrosive, that 
shall perfectly dissolve all ye Metalls, particularly 
Gold and Silver To make unnous volatile Salt, or 
Spirit, from most Vegetables To make in good 
Quantity an Urinous Salt, and Spirit out of a Mineral 
with little cost To Mummiate an Animal entire 
without opening, or taking out the intestines, or giving 
to ye flesh any taste, colour, or smell To make glasse 
malleable To make many fragments of Diamonds, 
oi other precious stones into one 
March x8, 1683-4—It was ordered that there be no 
election of Members into ye Philosophical Society, 
unless there be nine Members (at least) present, to 
make such election , which Article, with 13 others, 
agreed on March nth, 1683-4, being entred in ye 
oumal Book, were subscribed, by Dt John Wallis, 
avilian Professor of Geometry , Dr Ralph Bathurst, 
President of Trinity ; Dr Bees ton, Warden of New 
College , Dr Th Smith, Fellow of Magdalen ; Dr 
Robert Plot, Professor of Chymistry, and Keeper of 
ye Musamm Ashmoleanum , Dr William Gibbons, 
St Johns , Edward Bernard, Savihan Professor of 
Astronomy, Jos Pulleyn of Magd Hall; John 
Caswell of Hart Hall , Th Piggot, of Wadham ; S, 
Dcs-Masters, of Oriel ; J Ballard and W. Musgrave, 
of New ( ollege , S Welsted, of Meiton 

We then passed to other Business Mr. Ballard in¬ 
formed ye Society, that ye Amianthus, on winch his 
experiments were tried, was brought from Cyprus, by 
Dr Huntingdon, and communicated to us by Dr. Plot. 

Manganese (a rmnerall, dug no where in England, 
but on Mendip-hills and used m ye purifying of glass) 
was not of itself affected by ye Magnet; but after 
above three hours calcination, it readily consented to 
at, as was shewn us by Dr, Plot. But Irish slate, 
calcined about four hours, could not be wrought on 
by ye Magnet; which gave Dr. Plot an occasion to 
draw up a discourse concerning severall Minerall 
waters, commonly thought to be Vitnoli, 
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- Societies and Academies. 

London. 

Royal Society, March 5.—Sir Arthur Schuster : On 
the life statistics of fellows of the Royal Society, A 
revision and extension of a statistical inquiry made 
by Lieut -Gen. R Strachey towards the end ol last 
century Its principal results are : (1) The average 
age at election remained fairly constant between the 
years 1848, when the nominations for election were 
placed into the hands of the Council, and the end of 
the century, the average being 44-4 years There 
has been a decided increase since then, more especially 
m the last ten years, but some of this may have been 
due to war conditions. (2) The average age of fellows 
on January 1, 1923, was 60*9 years. (3) Their ex¬ 
pectation of hfe is about 6 years greater than that 
recorded in the tables published in " Whitaker’s 
Almanac ” as applying to the entire population of 
England —G. I Taylor and Miss C F Elam The 
plastic extension and fracture of aluminium crystals. 
In the early stages of the tests under direct tension 
the previous results are confirmed, and the nature of 
the distortion in the later stages is now proved to 
be due to slipping on the two crystal planes previously 
indicated After double slipping has begun, the 
rate of slip on the original slip-plane is usually greater 
than that on the new one The geometrical condi¬ 
tions with a shearing-stress parallel to the slip plane 
are such that the crystal is quite stable while the slip 
occurs on one plane, but as soon as double slipping 
occurs, it becomes far less stable, or even unstable. 
Therefore the specimen usually breaks before it haa 
slipped far on the second plane, but never before the 
double slipping begins — A Fage An experimental 
study of the vibrations in the blades and shaft of art 
airscrew The sounds emitted were analysed with 4 
Tucker hot-wire microphones used in conjunction 
with a four-valve amplifier, The sounds of rotation 
which arise from the rotation of the source-and-smk 
system associated with the pressure differences on the 
blades arc composed of a large number of harmonics, 
having as fundamental a note of frequency equal to 
the product of the number of blades and the rotational 
speed The natural frequencies of flexural vibration 
were measured for four-blade shapes, the variables 
of design being width and geometrical pitch. The 
measured frequencies of the shaft vibrations agree 
very closely with the calculated results, except for a. 
discrepancy of 8 per cent obtained on the heaviett 
airscrew—J. H Vincent and A L, Beak, Experi¬ 
ments on the effects of resistance in the oscillating 
circuit of a tnode, The circuit employed is that 
previously used by Eccles and Vincent. In this the 
main oscillator consists of a condenser and coil in 
series, the coil being variably coupled to the grid coil 
which is in conductive connexion with a point between 
the condenser and mam coil, the opposite point being 
joined to the negative end of the plate battery , these 
two points divide the main oscillating circuit into 
two branches, inductive and capacitive. With this 
apparatus the conditions were studied under which 
oscillations could be started and maintained, and the* 
changes in frequency of oscillations and the simul¬ 
taneous changes in the oscillating and mean plate 
currents, due to altering resistances in the inductive 
and capacitive branches of the oscillating circuit 
The chief results support Eccles's control equation, 
but disagree with his formula for changes in frequency. 
G. H. Hardy . The lattice points of a circle. Proof 
of the fundamental identity m the problem of 
circle by means of a singular integral the kernel of 
which is a theta-function, with an application to a 
theorem of J. E. Littlewood and A. Warns*, published 
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:"fc tf „ MtetonM: The 

i, o« electric waves around the earth's 

Surface.* The transmission of wireless signals to great 
, wtai^ces and other phenomena associated with 
>wirele&8 tele^raplry have been ascribed to the presence 
of a conducting layer in the upper atmosphere. Such 
a layer, if it were conducting in the ordinary sense, 
would act‘a® a screen in respect of electrical effects 
having their origin external to the layer, and electrical 
disturbances set up in the space between the earth’s 
surface and the conducting layer would subside very 
alowly. It appears natural, therefore, to assume that, 
if there is reflection from the upper atmosphere, there 
fnust also be radiation through it, to allow a steady 
state to be attained in a comparatively short time. 
The simplest hypothesis consistent with this is that 
the upper atmosphere differs from the lower atmo¬ 
sphere in respect of the constants involved in the 
propagation of electrical effects, namely, the specific 
inductive capacity and the magnetic permeability. 
On this hypothesis the condition that a steady state 
of electrical oscillation can be set up in the lower 
atmosphere m a comparatively short time is investi¬ 
gated, Taking an ideal case, the condition is that the 
ratio of specific inductive capacities ts approximately 
equal to the ratio of magnetic permeabilities.—R, M. 
Wihnotte * On the field of force near the neutral 
point produced by two equal coaxial coils with special 
reference to the Campbell standard of mutual 
< inductance The accuracy of any apparatus depend¬ 
ing on the mutual inductance between two coils and 
another coil situated at the neutral circle formed by 
the magnetic field of the first two coils depends largely 
on the variation of the magnetic force near the neutral 
circle. An expression in terms of the magnetic forces 
produced by a circular current is obtained for the 
variation of the mutual inductance due to a small 
displacement from the neutral circle of a single turn 
of wire acting as the secondary to two co-axial 
single-layer coils —W. R. Dean . On the theory of 
elastic stability; After Hooke's Law has been, 
extended, two methods are available. The three 
conditions for the equilibrium of an elementary 
' volume may be written down, correctly to the second 
order, by considering the forces acting upon it, or the 
strain energy may be calculated to the third order, 
and the equations obtained by variation. With a 
Cylindrical shell the energy method is shorter. The 
equations refer in the first instance to the displace¬ 
ments of any point of the shell. To reduce them to 
equations connecting the displacements of points of 
the middle surface only, the displacements of any 
ppint are expanded in series of the distance of this 
point from the middle surface, and the boundary 
conditions at the faces are used.—R. A. Frazer : On 
the motion of circular cylinders in a viscous fluid. 
The paper is restricted to two-dimensional flow, and 
deals primarily with the motion of circular cylinders m 
fluids of great viscosity, inertia terms being neglected. 
The flow due to a stationary cylinder immersed in 
a uniform infinite river is treated as the limiting 
W flow between two concentric boundaries, the 
stream being uniform over the outer, and stationary 
over the inner. The essential elements for a solution 
are obtained with arbitrary velocity distributions 
specified over any two mutually external circular 
cylinders. The stream-function is completed for the 
where the cylinders are in steady rotation, 
AWtheir type of motion investigated is where two 
cjdiadete are rotated as a “ planetary ” 
about '%> particular " focus. M The cases 
* flude w planetary " systems, problems of 
* combined rotation and translation 

f in proarimity to a wall,, 
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Geological Society,,January zx —Lean W, Collet. 
The latest ideas on the formation of the Alpine 
range. In *905 Prof, E. Argand determined in the 
Pennine Alps the existence of six great recumbent 
folds or nappes. On the base of Argand’s results. 
Dr. R. Staub found in the north-eastern part of^the 
Swiss Alps the same tectonic elements, covered by six 
higher nappes belonging more to the type of the 
" thrust-masses ” of the North-Western Highlands of 
Scotland than to the type of the recumbent folds of , 
the Pennine Alps, This new series of nappes has beep 
named by Staub the Austndes, for they lorm the main 
part of the Austrian Alps. Prof. I- Kober's discovery 
of a window or horizontal cut, due to erosion, in the 
nappes of the Austndes, revealing deeper nappes^ 
belonging to the Pennine series, shows that the nappes 
of the Austndes have been thrust over the Pennine 
nappes in the Austnan Alps, just as in the north¬ 
eastern part of Switzerland. Co-ordination of the 
work by Austnan and Swiss geologists was accom¬ 
plished at the end of last year by Dr. Staub Wegener’s 
ideas on the drifting of continental masses are em¬ 
ployed to explain the movement of the hinterland 
towards the foreland of the geosynchne Foreland 
and hinterland constitute the l>oundanes of the great 
Alpme geosynchne together they recall the/two jaws 
of a vice. Prof Argand has shown that the nappes 
of the Austrides belong to the hinterland that is, to 
Africa or Gondwanaland Therefore the Austndes, 
with the Prealpes, represent a small part of Africa 
resting on Europe or Eurasia. 

February 4.—A. Heard. The petrology of the 
district between Nevin and Clynnogfawr (Carnarvon- 
slure) Drift obscures most of the valleys, and 
conceals the greater part of the areas underlain 
by unaltered shales. Most of the sedimentaiy 
rocks consist of dark purplish-grey shales ot 
Dulymograptus-bifidusage, together with their meta¬ 
morphosed representatives. In the north-western 
part of the area unfossiliferous pale-grey shales con¬ 
taining numerous ashy and fine-grained gritty bands 
are present. A large proportion of the exposed rocks 
consists of a^lfeneous complex of post-Lower Aremg 
—pre-Old Red Sandstone age. The intrusive rocks 
present many petrological variations, including numer¬ 
ous different types of granite and quart z-porphvnes, 
granophyres, porphyries of intermediate composition, 
and bfiu&ic rocks. The " banding ” of the constituents 
of the coarser-grained intrusive masses is peculiar 
Neither hybridism nor any apparent chilling is ex¬ 
hibited at the junction of adjacent “ bands," and the 
uppermost band invariably consists of the most basic 
rock 

Cambridge. 

Philosophical Society, February 2 —L, F. Curtiss : 

A preliminary note on a direct determination of the 
distribution of intensity m the natural p-ray spectrum 
of radium-B and radmm-C. The number of electrons 
in each small range of velocity in the / 3 -ray spectrum 
of radium-B and -C is measured by observing the 
charge communicated to a Faraday cylinder The 
advantage is that full weight is given to every portion 
01 the spectrum, and errors due to the variation of 
ionisation with velocity are avoided. Since in this 
method it was unnecessary to have any covering 
over the mouth of the Faraday cylinder, it was 
possible to investigate very low velocities, and an 
Interesting emission was found about 250 Bp. —C D, 
Ellis and W, A. Wooster: Note on the heating effect oi 
the -f-rays from radium-B and radium-C. The chief v 
difficulty in this determination is due to the presence 
of the o-rays from radium-C; they produced a heating 
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rare earth and alkali metals. U Double sulphates 
of lanthanum and potassium. Systematic study of 
the ternary systems composed of these two sulphates , 
and water shows the existence of six compounds 
containing La 9 (SO*) a , K a S 0 4 and H a O in the molecular 
proportions, 1:5 2, 1: 4*5:2, 1:4:1, 1:3:0, 
2.3 8, and 1:1:2 respectively.—Ferruccio 4 am- 
bonini and V. Caglioti: Double sulphates of rare 
earth and alkali metals. II, Double sulphates of 
neodymium and potassium. In this case the molecular 
proportions of the components of the double salts 
are 1:5:2, 1:4:2, r 1 4 ' 1, 1 3 : 2, 2 : 3 • 8, and 
1 : 1 : 2.—V, Ronchi : An interferential method for 
the direct determination of the constants and 
aberrations of divergent optical systems. The method 
of combination fringes previously applied to con¬ 
vergent optical systems is simplified by the use of 
an auto-collimating arrangement as so to require 
only a single grating.—Dmo Bigiavi Action of 
nitrous acid on the azophenols With nitrous acid, 
p : ^'-dihydroxyazophenol yields a dinitroazophenol, 
ana is also partly oxidised to p-mtrophenol, the 
diazo-group undergoing rupture, benzeneazo-** 
naphthol also appears to suffer oxidation, whilst 
other azo-phcnols yield diazomum salts, together 
with products nut yet investigated.—G Carobbi: 
Double nitrates of metals of the cerium group with 
copper ami with cadmium Compounds of the type 
zXfNOaL, 3Ca(NOa) s , 24H a O, where X represents 
Nd, Pr, Sm, and of the type 2X(NO a ) 9 , 3Cu(N0 8 ) a , 
24H a O, where X represents La, Ce, Nd, are de¬ 
scribed , by means of the double nitrates formed 
with copper, lanthanum may be separated from 
praseodymium -—Gustavo Cumin Geological data 
on the Istrian mountain region II Tectonics and 
morphology —Marcello Boldrini Internal and ex¬ 
ternal measurements of certain long bones in man 
and m woman II. Measurement of the intensity 
of the secondary sexual characters.—Cesare Artom : 
Numerical disproportion of the sexes m Gatnbusia 
h(>lbrook% (Grd ) analysed as to its manifold causes. 
For most generations of the top-minnow, the 
numerical relation of the sexes at birth is 1 . x, but 
in one autumnal generation a predominance of females 
was observed —BoJdnno Boldrini: Biological re¬ 
actions observed in the blood serum of woman 
during and after the lacteal decline . II Demonstra¬ 
tion of an agglutinin of the globules of human milk. 
—Pnmo Dorello ’ Contribution to the knowledge of 
the biology of the nemasperms in the puimonated 
gasteropoda,—Carlo Jucci: Bivoltinism and partheno¬ 
genesis in silkworms (Bombyx mofi), —Sergio Sergl; 
Myorabdotic cellular groups in the cervical region 
of the spinal medulla of the chimpanzee. 

November 16, 1024 —Luigi .Bianeht . A class 
of pairs of stratifiable rectilinear congruences.— 
G, Bruni afid G. R. Leri * Solid solutions between 
compounds of elements of different valencies. The 
formation of solid solutions of lithium and mag¬ 
nesium fluorides, previously indicated by the results 
of thermal analysis of the system, is confcrjned 
by X-ray examination The substitution of mag¬ 
nesium fluoride molecules for a corresponding 
number of double lithium fluoride molecules produces 
neither an appreciable alteration in the lithium 
fluoride lattice nor the appearance of new lines in the 
photograms.— F. Zambonini and V. Caglioti: Double 
sulphates of the rare eatth and alkali metals. IL 
Neodymium and potassium sulphates. Descriptions , 
are given of the various double sulphates previously 
found, Federico Sacco ; An opened nummuhte.—. , 
J, P6r4f: Transformations which maintain s 
composition.—Brute Caldonaaso : Differential fftlSKj 
metry of surfaces of hydrodynamic 
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one hundred times ha great as that due to the y-rays. 
This was overcome by an automatic compensation 
method. The nse in temperature was measured by 
means of thermocouples and the equivalent amount of 
heat found by calibration expenments with heating 
coils. The amount of radium-B +C in equilibrium 
with 1 gram of radium emits 8*i cal /hour m the form 
of y-rays.—-C D Ellis and M Bowman-Manifold: The 
interpretation of p-ray absorption curves, The 
approximate exponential absorption curves are due 
to the initial heterogeneity 4 of the radiation. The 
absorption curve of a continuous spectrum can be 
explained by the superposition of the linear absorp¬ 
tions of the /i-rays contained in each small range of 
velocities The form of the continuous spectrum is 
simply related to the second differential coefficient of 
the absorption curve,—D Stockdale : A thermostat 
for high temperatures. The instrument is designed 
to control the heating of electrical resistance furnaces 
The electro-motive force given by a thermocouple, 
the hot junction of which is placed in the furnace, 
is balanced against the fall of potential along a wire. 
If the system is not m equilibrium, a galvanometer is 
deflected, and a boom carried by this galvanometer 
touches a wheel , an electrical circuit is closed and a 
relay is actuated in such a way that the current 
heating the furnace is altered until equilibrium is 
again established It was fairly easy to maintain any 
temperature up to iooo° C with a fluctuation of not 
more than 3° C—W G Palmer . A method of finding 
the composition of adsorption films of mixed gases 
The gas m an adsorption layer between two fine 
metallic filaments in mechanical contact can be 
removed, and metallic contact established by applying 
to the junction an electric stress, the value of which 
is characteristic of a particular gas and adsorbing 
material When a bare surface first comes into 
contact with a mixture of gases, the composition of 
the initial film formed is directly calculable from the 
partial pressures and molecular weights of the gases 
This film will m general change in composition to an 
equilibrium value The composition of this final 
film is given by plotting the relation between electric 
stress required to remove the initial film and the 
composition of this film —A P, Cary and E K. 
Rideal . The spreading of oils and fats on water 
surfaces—W. Saddler, Triple binary forms; the 
complete system for a single (1, 1, 1)* form with its 
geometrical interpretation —W. Burnside * On the 
phrase “ equally probable/' 

Dublin 

Royal Dublin Society, January 27 —G Brownlee ; 
The interpretation of certain empirical standards in 
their application to Irish butter. An investigation of 
a large number of samples of butter, collected from 
various creameries by the inspectors of the Depart¬ 
ment of Agriculture and Technical Instruction of the 
Irish Free State, has shown that, during the months 
of November, December, and January, the Reichert- 
Wolny number of Irish butter is usually below the 
value 24, which is generally taken as the lower limit 
for pure butter This is in agreement with the 
results of a previous investigation carried out some 
years ago The values obtained for the other 
numbers used for defining the properties of butter 
also frequently ft!! outside the limits generally 
assumed to be applicable to pure butter.—E. A. 
Werner Uhe decomposition of certain amino acids 
by alkaline hypobromite. 

Rome. 

Royal Academy of the Lincei, November 2.—F. 
Zambonini and G. Carobbi: Double sulphates of 
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CrutltU : Rhombic systems With uniform rotation in 
wectronic dynamics.—Paolo Stranco: Theory of 
Einstein fields with axial symmetry,—Guido Horn 
d Arturo; Flying shadows visible during solar 
eclipses.-—Rita Brunettl; Fine structure of the 
helium line 5876 A.U.^—G. Carobbi: Double chromates 
of rare earth and alkali metals I. Lanthanum and 
potassium chromates. Investigation of the isotherm 
for 25 0 reveals the existence of double salts containing 
La(Cr 0 4 ) 5 , K^rOi, and H s O in the molecular pro¬ 
portions, 1:1:2, i 3:2, 1:4:2, 1 . 4*5 * 2, and 
1:^2, these corresponding with the proportions 
found in the double sulphates of the same metals, 
excepting that, in the latter case, the 1 . 3-compound 
is anhydrous, and the 1 * 4-salt mono hydrated — 
Roberto Savelti : Genetic value of the process of 
ionolysis of gametes.—Marcello Boldrini : Internal 
and external measurements of certain long bones in 
man and in woman III The volume of the 
medullary cavity and hematopoiesis in tho two sexes,— 
A Clementi : Adaptation of tadpoles to the chemioo- 
physical conditions of the surrounding medium.— 
Boldnno Boldrini Biological reactions observed m 
the blood serum of woman during and after the lacteal 
decline. III. Demonstration of the existence of 
proteolytic enzymes capable of hydrolysing the 
proteins of human milk,—Carlo Jucci: Varying 
proclivity to parthenogenesis in different races of 
silkworms {Bombyx mori) and its probable correlation 
with the varying tendency to bivoltmiara —Sergio 
Sergi: Mvorabdotit cellular groups in the thoracic 
region and the limits between the thoracic and lumbar 
regions in the spinal medulla of the chimpanzee 

Vienna, 

Academy of Sciences, January 8 —K Umrath The 
conduction of excitation in the leaf of Mimosa pudtea . 
The velocity of conduction is discontinuous and is 
dependent on the nature and strength of the stimulus 
Ine separate stages may be ascribed to separate con¬ 
ducting systems The velocity is less in the leaflets 
than in the secondary leaf-stalk, and less in them than 
in the primary leaf-stalk The system of greatest 
velocity is in the chief bundles—T. Ciuropajlowicz : 
Two proofs of Fermat's great theorem.—I, Wald- 
ma,r ) n : Report on the geological survey of Moravian 
territory between Eggenburg, Pemegg, and Theras 
A senes of orthogneiss intrusions and strata of rocks 
cfs^limentary origin—G. Weiawnberger, F Schuster, 
\?t iLWojnoff . Molecular compounds of the phenols 
VI. The behaviour of hydrated cresols and allied 
compounds — L. Monr and E. Reitschl * The deter¬ 
mination and separation of the rare metals from other 
metals. VI. Determination of the solubility and 
Se ?, Sl ^ veness °* compounds of caesium and 

and their application m analysis For 
quantitative analysis only the chloroplatinate, per¬ 
chlorate, and bitartrate come into consideration A 
quantitative separation was not attained There is 
ho special caesium or rubidium reagent, only sensitive¬ 
ness is decisive. The best indication is given by 
silico-molybdic acid, by which potassium is not 
precipitated, Phosphotungstic acid is still more 
sensitive* but precipitates potassium also 
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Diary of Societies. 

SATURDAY, Maroh 14. 

Rotat, IsaTiTirrioN of Orbit Britaih, at S —Sir Ernest Rutherford r 
The Counting of the Atom* (III) 

IUBTrrVT* or British Fovhdrvmbm (Lancashire Branch) (at Manchester 
College of Tedmology), at 4 —G Edgington . Oil-Sand CtiMs 

.SUNDAY, Mar™ 16. 

0 B.O. Sochctv ron Constructive Birth Oontrol and IUcial 
Pao«»w» (at Criterion Theatre, Piccadilly Circus. W ) f at 8 —Dr. 
H. >1. Telling, Dr. M. Thomson, Dr. Jane L. Hawthorne, Dr, Marie 
8toi>e*, and other* • Why Doctor* Disagree ^l»out Birth Control. 

MOHDAT , March 16. 

Roy at, Irish Academy, at 4 .S 5 » 

Hotad Gbooaahucal Socurrv (at Lowther Lodge, Kensington Gore), 
at D* Oldham ; The Portolan M«i>s of the RhAne Delta. 

IgaTiTUTiOH OF Aotomowlb EsfUNRBfui (Loughbdrough Graduates' 
Meeting) (at Loughborough College), at 7.—E. B Cafiyn: A Pew 
Features of Eatly Car Design, 

tHsrrmioH or ELROnuoALEm>»iBBRS (Mersey and North Wales (Liver¬ 
pool) Centre) (at Liverpool University), at 7.—Informal Discussion on 
The Application of Bleclricity on Bosrd Bhir, 
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JVJOOH Institution of Bnoimeer* (North- Wee tern Section) (at 1* »fe 
Mary's Parsonage, Manchester), at 7.16—J. A, Oliver: Industrial 
Blent Flo Vehicle#. 

Institution or Automobile Engineers (Scottish Centro) (At Royal 
Technical College, Glasgow), at 7 30,—F 0 . Woollard : Home Note* on 
British Methods of Continuous Production. 

ROYAL INSTITUTE OF BRITISH ARCHITECTS, Ot 8 . — F. H. HIOTOS 1 The 

Corporate Spirit in Architecture. 

Aristotelian Society (at University of tondim Club), at 8 ,—tL G, 
OotUngwood • The Nature and Aims of a Philosophy of flistoty. 

, Medical Socimv of London, at 0 —Sir Barnard HpiJsbury: Wound* 
and other Ininnea (Lettwouiian Lectures) (lit.). 

Royal Sof ie rv or Medicine (Social Evening), at u.30 — Pr. H. C. 
COmeron: John Locke, the Philosopher (36f>0), on the Upbringing of 
Chlldrou 

Chemical Indlbtrt CLuH(at 2 Whitehall Cpurt, 8 W,). 

•IUXSDJY, March 17. 

Hoyal Colleok of Physicians of London, at 6 . — Dr J.^A Ryle: 
The Study of Gastric Function iu Health au<l Disease (Gpulstouiaa 
Lent urea) (l ). 

Royal iNuimJTioN or Great Britain, at r » 15 — piof K N. da 0. 
Andrade The Evolution of the Sclentllle Instrument (II ). 

Royal Statistical Society (Royal Society of Arts), at o.l& —C W. 
Htireomb: Otftoial Hallway 8 t»Unticn in Great Britain 

Minbrauxhcal Society i)F London (at Geological Society), at 5,80.— 
H, Tomkoicir The Structure of Aragonite*- K. D Mountain Potash- 
oligoclase from Mt. Erebus, South Victoria Land, and Anorthoclaaa 
from Mt Kenya, K. Africa — Dr A, BrammiOl Further Notes On the 
Association oi Limn with other Oxides of RO-type in Minerals. 

Zoolouioal Booi mty or Londov, at 5 SO --Secretary , Report on the 
Additions made to the Society’s Menagerie during the month of 
February 1925 —Rev FOR Juimlain A Study on Parasitism in 
the Cuckoo —C K Narnnana Rao and B 8 Hainanna , A Now Genus 
of the Family Etigystoniatidw (Batrachi*) — Dr, Nellie B Kales: 
External CharactHra, Skin, ami Temjioral Gland of a Fmtal African 
Klephant — F, F. Laid law Description of a New Genua and T*o New 
Species of Dragon tlm» (Odonata) belonging to the Family Gomphid** 
fi-oin Tropical Aria—Hev. Dr. F J. Wyeth . The Development and 
Nenromery of the Mid-Brain and Hind-Uiam in hjih*tmxl(m jiunctutus. 

Institute of Marine ENnijfKKHs, at tl.30 — A C Hardy: Motor 
Passenger VohhcIh 

fN&TlTUTloN or Eleptmcal Bmoinkers (North Midland Students' 
Section) (At. 1/Oed* University), at 7.—W. R T. Skinner and G. K. 
Barrett pigh-prwfoiure and High-temperature Strain 

Institution of ElkotkIcai Knoinkeru (North-Western Centre) (at 
Engineers' Club, Manchester), at 7 —Oot T. V Purves The Post 
Olnce and Automatic Telephones 

Society of OnnxirAL )hdu«try (Birminghamand Midland Section) (at 
Birmingliam IIniventity), at 7 15,— H. T Tiaard . Addles* 

Royal Photographic 8'h.ibtv of Great Britain, at 7.80 —(Annual 
Meeting of Scientific and Technical Group,) -Dr T Slatei Price Some 
Modem Views cm the Sensitivity of Emulsions 

Hull Chemical Enchnekrino Society (at Grey Street, Hull), at 7.45. 
—N. Hluikin Home Aspects of Low-Temperature Carbonisation 

Royal Society o* Medicine (Pathology Section), at 8 30 — Annual 
Meeting 

Institution of Automobile Engineer* (Wolverhampton Centre) (at 
Wolverhampton) 

Society of Dykrs and Colourists (Leeds Junior Branch) (Annual 
Meeting) (at Leeds) — Prof. A G. Pnkin . Papei. 

WBDNESDA T, March 18 

Society or Chemical Industry (Glasgow Section) (Jointly with the 
Chemical Engineering Group) (at 8 U ElmUank Crescent, Glasgow), at 
7—Prof, J W Hmrhley. Address. 

Institution or Electrical Enoinekrs (Sheffield Sub-Centre) (at 
Sheffield University), at 7.80.—<L F Jane* ; Home Considerations in 
tiie Design, Manufacture, and Testing of Broadcasting Wireless Receiv¬ 
ing Apparatus 

Institute of Metais (North-East Section) (at Armstrong College* 
Neweaatle-upou-Tyne), at 7 80.—A G Loblwj * Electric Furnaces 

Royal Mktborolooicai Society, at 7.80-Sir Napier SIiaw and H. 
Fahmy . The Energy of Saturated Air in a Natural Environment,— 
0 K M Douglas. The Relation between the Source of the Air and the 
Uppei Air Temperature up to the Base of the Stratosphere.—A, H, E. 
Goldie Waves at an approximately Horizontal Surface of Discontinuity 
in the Atmosphere 

Royal Bocnrrr of Arts, at 8 .—C N FrieBe-Greene . Colour Cinemato¬ 
graphy 

Entomoi oolUAL 8 o< iety of London, at 8 . 

Imstitotion or Automouile Engineers (Birmingham Graduates' Meet¬ 
ing) (at Chamber of Commerce* Birmingham). 

Socirmr or Guwa Tkchnomhiy (at Newcaslle-upon-Tyhe), 

TUVMSDA F, March IP. 

Royal Sooikty, at 4 30 —Sir William Hardy and Mis* Ida BireWmshaw: 
Boundary Lubrication Plane Surfaces and the Limitations of 
Amontons* Law (Bakenan Lecture) 

Linwian Society of London, at 6 .—A. S Hirst ‘ parasitic Mites found 
on Lissards.—W It B. Oliver: Biogeogranhlcal Relationa of the New 
Zealand Region.- Mrs M. Roach : A Study of tiie Physiology of 
certain SofkAlgw in Pure Culture. 

Royal College of Physicians of London, at 6 —Dr. A. J. Ryle: 
The Study of Gastric Function in Health and Disease (GoulattmUn 
Lectures)(tl ) 

Royal Institution or Great Britain, at 8 1 a-—Dr. Leonard HiU: The 
Biological Action of Light (II,). 

Royal Aeronautical Society, at 6 30.—Capt F. Tymms: practical 
Navigation Of Aircraft. 

Institution or Mining and Metallurgy (at Geological Society), at 6.80- 
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Tomvg People In Mining Communities. j w > 

Institution or SleotriOal iMurtug* at (1, — Presentation of tint ^ 
Faraday Medal to Sir J. J Thomson. — B, Bvemhed: PenDansRs F ^ t 
Magnets in Theory and Practice. ^ t t „ -.. , 

iNrriTUTKm or Autowosile Enoinebrs (Graduates W»W« 

BBteHouee* Adrlphl), at 7.»0. ' , , ' A 

Institute or Chemistry (BrUtol Section)<at Bristol University), at 7.80. . 

—Annual Meeting 1 

North-East Coast Institction or Swusnuu and BfiirmiLX*x#s . ■ 
(at BqUnw Ha)] t Kewcastln-upon-Tyne),' at 7 80. J. Ivetf,,/, 
Seaworthineea . * 

North-Bast Coast Institution or BHoihaaas and SttrraOxbfttEfta ' ■ 
(MM4loebrough Gmduates’Sectlon)(AtC!<n^lAnd&rJentlficaiKi Technical, . 

inatJtution. Middlpubrough)* at 7.30, —B. A, Horroway: BrRJsh and • 
Foreign Shipyard Praotioe ' 1 

Ghshical Society, at 8. —D 0, Bangham and J t . Stafford: Tits 
'* Activation " Of Graphite as a Sorbent or Oxygen. 

Tniottutb of CiieiUhtry (Edinburgh and Bast of Scotland Seotkm, 
jointly with the Society of ChemkoT Industry (Edinburgh and Best or 
Scotland Section)) (at North BritUb StaUon Hotei, Bdinburgh), at a— r . 

Rot a l^^ocirt y o® Troiocal MamoiNK and Hyuiene (Laboratory 
Meeting) (at Royal Army Medical Onlkge, Grosvenor Road, B.W.), 
at 8.15 — Demonetrntion# by Dm D Adame, A. W Grsce, EL Hindis 
Sml J T. Duncan, H. B, Newham, A. 8. Burge**, Ool, M. Perry* 

Dra. H. Seidelin, A C. Stevenoop, J. Gorflon Thomson, C. M. Wehyon, 
and Mr. A. L. Sheather, and Prof Wamngtou Yorka. 

SoerETv of Dyfm and CoMumieT* (West Riding Section) —P. 

Hird • Further HeKcarche* on Coal Combustion 
frswioii and DiwTHiur Natural Hi«iory Bociety (at Ipswiflh),—F, J. 
ChUtendon : Experiments with Fruit Treea * 

PitlDAY, March 20. 

Kuo bn to* Education 8oi ibty (at Royal Society), at 6.- Dr. J Brownlee * 

The Present Tendencies of Population iu Great Britain iu respect of 
Quantity and Quality 

Royal Ooluboe or Surgeonb of England, at 6 — Blr Arthur Kritfc: 
DemousLratlon of Specimerts illustrating the Surgical Anatomy of the 
Middle Ear 

Royai Photooraphic Sooiety of Grbat Bimtaim (Pictorial Group), at , 

7 — F C Tllney : Addrese 

SoniEtY or Chemical Industry (.South Wole* Section) (Annual General 
Meeting) (at Technical CJollegr, Cardiff)* at T.^O.—G. H. Clegg ' Chair¬ 
man's Address. 

Junior Institution or Engineers* at 7,80. — H, 0, Hole: Modern 
Transport. 

Institute of Metal* (London Local Section) (at Institute of Marins 
Engineers), at 7.80 —Opf»n Discussion. 

Royal Institution or Great Britain* at g.— Prof. J. W* MoBoltt; 
Soaps and the Theory of Colloids. 

Sociki r or Dyek* AMD Colouri8 T» (Manchester Section) (at Manchester), 

—Dr. F. Jf. Rowe, A. C. Burns, and J. 8 H. Davies t A Mew UeacMou 
with certain Diazn sulphonate* derived from p-naphthol-l-SuIphcmle '■ 
Acid, 

SATURDAY, March 2L 

British Psyoholooioal Society (at Bedford College, Regent’s Park), 
at 3.—R H Thoules*: The Physics of the PaychogmU anlc Reflex 
Phenomenon.—Rev. R. 0. McCarthy: The 44 Determining Tendency “ 
and ConatloiL s 

Royai. Institution of Great Britain, at A-Sir Ernest Rutherford. 4 
The Counting of the Atoms (IV.). 

Institute or British Foundry*en (Lancftshlre Branch; Junior Section) 

(at Manchester College of Technology), at 7. - H. Stead ‘ Pl^te 
Moulding and the Patternmaker. 

IrswicH and District Natural History Society —Dr, H, M. Cadev 
The Germ Theory of Disease (Pathogenic Bacteria). 

Pry stot. 00 io al Society (annual General Meeting) (at Lnivervity College).. , 

PUBLIC LKCTUKBB* 

SATURDAY t March |4, 

Borniman Museum (Forest Hill), at 8.80 —Dr. B. !U Sherlock: MAn as 
a Geological Agent. 

TUESDAY, March J7, * # 

University College, at 6.80.—C. D. Forde: The ¥< 

...... “ ‘ux 


. JegaUUiteKonmdenlM n 
of Brittany.—Prof. A. C, Sewaid: The Cretaceous Vegetation of Greats , 
land. (Succeeding Lectures on March 20, 24.) / ( 

Caatie Museum, Norwich* at fl.-Prof. Adshead: Housing after Slpm 


Clearance (Chadwick Lecture), 
University, Leeds* at 8.—B. Perclval: 
Yorkahlre. 


The Freeh water ZiK>logy df, 


WEDNESDAY, March 18. ,'i 

King's College, at &.80. -Prof. J. D. Wilson : Kdncatloh and ^ 

Democracy. ' , t y t ‘ 

rXIDAY, JU»OB tt. ■ " iJjjV'. 

DNiFBasfcTt CoLLioa, CaRpiFE, at 7.—Dr. W. |L SWkpmi 4nts4?iii|^,. 

Child Physiology and Hygiene (Chadwick Lecture), j ; 

SATURDAY, March tn. 4 

UNiYcasirr Oollbor* at 8 : —Dr. F, M. FeUbnah i Poat-Msliat ^ 
^erethsIlrtt.Meh^ . j j 
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The Pate of the Energy of the Universe: 
a Tangled Skein. 

HE two outstanding conceptions of the nineteenth 
JL century were undoubtedly the principle of th& 
conservation of energy, and the closely allied and 
supplementary principle of the dissipation of energy. 
Energy was conserved amid all its protean changes, but 
at each change its availability was lessened. On these 
two foundations rests the whole structure of thermo* 
dynamics. Neither of these conceptions stands exactly 
where it did, though a good deal of Strong evidence will 
be required to shake the former. In a remarkable paper, 
read before the Cambridge Philosophical Society only 
a few months before his death, Prof. Liveing, at the age 
of ninety-five, threw out a challenge to the latter. 
Looking back over an active career covering in point 
of time almost the whole of what wc now call science, 
the veteran felt that the dissipation of energy was not 
the whole truth. This universe could not be destined 


to subside into a tideless sea of unavailable energy, 
moved by no currents, stirred by no ripple, changeless 
and unchangeable. Somewhere, by some unknown 
process, the degraded energy must be undergoing a 
process of renewal and reintegration, to play its part 
once more in the physical world. 

It is interesting to find from the report of a recent * 
address given to the Radio Society by its distinguished 
president, Sir Oliver Lodge, that similar conclusions 
have been reached by still another scientific worker of 
long and ripe experience. In view of his more than 
youthful energy and freshness of outlook, it would be 
absurd to call Sir Oliver a veteran, but it cannot be 
denied that he has had a longer experience of scientific 
thought than most. His suggestions are always worthy 
of consideration, and, moreover, are always made in 
such concrete and positive form as to leave no doubt 
as to what they are. 

Of the earlier parts of Sir Oliver’s address it is not 
necessary to give any account. Towards the end of his 
discourse, however, after reviewing the principal facts 
of atomic structure, of photo-electricity, of thcrmionics, 
and of radio-telegraphy, he leaves the beaten track of 
accepted theory and experiment and launches forth on 
ntw and dangerous seas of thought. For Sir Oliver 
Lodge is not content with expressing a belief in the 
reintegration of energy; he also has a definite theory, 
or at- least the beginnings of a theory, as to how this 
reintegration is accomplished. 

Sir Oliver is at the present time the doughtiest of the 
champions of the ether, as against the mathematicians 
of the relativistic school, who, if they do not actually 
deny its existence, have at least no use for such k 
medium; and it may be that in times to come this 
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insistence tbit a basis for the universe mt*$f be sought 
fa a physical medium rather than in a set of equations 
wftl be Regarded as not the least of his contributions to 
physics. To him the electron and the proton are local 
Modifications of this all-embracing fluid; knots, or, 
perhaps, bubbles in the ether, a conception already 
made familiar by Sir Joseph Larmor. Thus matter, 
which is built up of protons and electrons, is just a 
manifestation of local peculiarities in the ether. The 
protons and electrons attract each other. “ A little 
friction will disturb and separate them,” Sir Oliver 
reminds us, “ but they will get together again as soon 
as they can. Whenever they approach each other, 
they radiate. The more violent the clash, the more 
vigorous the radiation. Do they ever actually inextric¬ 
ably clash, and annihilate each other ? It is not 
known that they ever do , there seems to be something 
which keeps them apart Things on earth seem too 
staid and quiet to allow of an actual destructive clash, 
or anything like mutual extermination But the 
operation is conceivable, and as we now know that some 
of the stais have a temperature to be reckoned in 
millions of degrees, strange and violent things may be 
going on there.” 

“ We can,” continues Sir Oliver, “ at least contem¬ 
plate the process and ask what would happen if they 
did ; the answer is clear enough The two opposite 
charges would vanish in a puff of radiation; all that 
would persist of them would be their energy ; there is 
no destroying that. The energy would no longer be 
localised in specks of matter, it would now wholly and 
obviously belong to the ether ” Sir Oliver thus accepts 
the transformation of matter into radiant energy, which 


;,space t$ie aftd \ 

innumerable millenniums must have some result. 
imagine them to be generating matter in the far depths! ■ 
of space; which matter can then by gravitation fafl/ 
together and reproduce or keep in maintenance the 
whole material cosmos. I see no ultimate dissipation 
of energy in the universe, I see energy passing from 
matter to ether and back again.** 

These singular speculations, which we have recorded 
so far as possible in the author's own words, open up 
interesting vistas. If, as Sir Oliver suggests, these 
knots possess the property of re-forming thetoselves 
when untied, they are indeed ethereal strains wafting 
to this tangled skein of which we form a part, the 
promise of an immortality not only in the future but 
also in the past. But, as Sir Oliver himself reminds uS, 
speculation is comparatively useless unless it can be 
tested, and we are sure that he would not have published 
this unless he had glimpsed some way in which it might 
be put to the test of experiment. An address to a 
popular audience did not, perhaps, afford a suitable 
occasion for the fuller exposition of these matters, which 
we hope he will shortly give us. In the meantime we 
may be grateful to Sir Oliver Lodge for his challenge to 
lift our eyes to the wider horizons. It is good to be 
reminded, in this age of scientific progress, how little 
we really know. 


Population and Evolution. 

Malthus and his Work . By Dr. James Bonar. Second 
edition. Pp. vin+438. (London: G. Allen and 
Unwin, Ltd., 1924.) m. 6rf. net. 


has been postulated by Jeans and others to account for .. T N October ^ that ^ fifteen months ^ j had 
the intense radiation from the stars; and further suggests 1 begun my systematic enquiry, I happened to 


that the energy for this colossal output of radiation is 
supplied by the liberation of the potential energy stored 
up in the knots or strains in the ether which constitute 
electrical charges. “ Dr. Jeans tells us that the sun 
loses 4,000,000 tons of matter every second. That is 
the rate at which it is radiating ether waves—converting 
matter into ether energy and radiating it away.” It 
may be that Sir Oliver s theory from one point of view 
adds nothing to Einstein's postulate of the equivalence 
of matter and energy. It does, however, provide a 
conceivable picture of the method of transformation, 
and to the physicist who thinks in pictures rather than 
in formulae, this is no small boon. 

The crux of the address, however, lies in the succeeding 
paragraph. 11 What I wantjto ask is,” says Sir Oliver, 
“ is there any reciprocity about this process ? Matter 
can turn into radiation, Can radiation turn into matter ? 
I surmise that it can, but not under^ordinary conditions. 
I guess that the waste radiation careering through 
NO. 2890, VOL. II5] 


read for amusement Malthus on Population, and being 
well prepared to appreciate the struggle for existence 
which everywhere goes on from long continued obserya* 
tion of the habits of animals and plants, it at once 
struck me that under these circumstances favourable 
variations would tend to be preserved, and unfavour* 
able ones to be destroyed.” 

In these words, Darwin in the well-known autobio¬ 
graphical sketch acknowledged his debt to Malthus. V 
It is also well known that Wallace made a similar 
acknowledgment. In a letter tp Prof. Newton he 
referred to the matter as follows : 

44 The most interesting coincidence in the matter, t 
think, is, that I, as well as Darwin, was Jed to than 
theory itself through Malthus—in my cate if waa bfo , 
elaborate account of the action of 4 preventive checks ^ 
in keeping down the population of savage rapes /to 
tolerably fixed but Scanty number. This had / 

impressed me, and it suddenly flashed upon me! wm* 
all animals are necessarily thus' kept tJbtf 

struggle for existence^while variations, of- 

, , 1 < 1 * < 
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Origin^Tbe ray phrase^” atroggle for 
existence” was, it is interesting to note, used by 
Malthus himself. After some further amplification 
of the idea of the struggle for existence, Darwin goes 
on to say that “ it is the doctrine of Malthus applied 
with manifold force to the whole animal and vegetable 
kingdoms.” 

The influence of Malthus upon Darwin and Wallace 
is not merely a matter of historical interest. It 
reminds us of the fact that many social problems are, 
at the bottom, biological problems. There is nowa¬ 
days a strong revival of interest in the question of 
population, and we may distinguish between problems 
connected with the quantity and problems connected 
with the quality of population. Upon both of these 
problems biologists have much of value to contribute. 
Indeed, for the solution of many problems of pressing 
practical importance, further biological research is 
urgently required. We know little, for example, 
regarding the comparative fecundity of different races 
and regarding the influence of variations in the food 
supply upon the fecundity of members of the same race. 
There are hints that crowding has an important, 
though an obscure, influence upon the power of multi¬ 
plication. Upon these and other important points 
bearing upon the quantity of population, we await 
progress in biological inquiry. The problems regarding 
the quality of population, which were formerly much 
neglected, are ndw receiving attention and biologists 
are “ throwing little stones ” into the gardens of our 
modem counterparts of the old believers in “ perfecti¬ 
bility.” They could, however, take far more effective 
aim if they were furnished with more extensive and 
accurate data such as further research alone can 
provide. 

The widespread interest in population which Malthus 
aroused gradually died away. To those concerned 
with social economics it came to seem a remote problem, 
and biologists had not advanced the study of inheritance 
far enough to be able to contribute much that was of 
value. Interest has now revived ; the War has made 
certain aspects of pressing importance, and we may be 
sure that this time the problem has come to stay. 
Thus a warm welcome is ensured to the new edition of 
Dr. Bonar’s well-known book. First published in 
1S85, it has long ago taken its place as a standard work 
and will now draw a still larger circle of readers. As 
the author says, it is not a treatise on population, but 
an kccount of one writer on population, and, we may 
add, a very illuminating and sympathetic account. 
There is a certain resemblance between Malthus and 
Darwin both / in character and achievement. They 
Were both retiring in disposition, courteous in manner, 
and capable of inspiring deep affection. They both 


he beat- !l 


would cause those varieties to mcrease | 
wtutfe lbe injurious variations diminished.” 

. * * On another occasion, Wallace commented upon the 
fact that, whereas in his own case it was the recollec- 
11 tioa of his preyious reading of Malthus, which came to 
Jlira while puzzling over the problems of organic life 
during an attack of fever when on a visit to the East, 
Darwin chanced to read Malthus when be had for some 
time already had the problem of evolution in mind. 

This difference is of no moment; the profoundly 
interesting fact is that both the authors of the famous 
papers read to the Linnean Society on July i, 1858, 
afterwards acknowledged their debt to Malthus. It 
is also an example of the fame of Malthus’s book that 
two specialists in quite another field should have read 
the book more than forty years after the publication 
of the first edition. We may guess, however, that they 
did not pick up the book wholly by chance. They 
probably had some previous idea as to its contents, and 
were led to study it because they suspected, even if 
only half consciously, that the theme had some refer¬ 
ence to their own studies. This turned out to be very 
'much the case. Malthus was not a biologist or a 
naturalist, though it is perhaps worth noting that his 
father was an amateur botanist and specifically dis¬ 
posed in his will of a box of plants given to him by 
Rousseau. By training a mathematician (he was ninth 
wrangler in 1788), Malthus was by taste interested in 
social problems. At Cambridge he was u remarked 
for talking of what actually exists in nature or may be 
put to real practical use ” rather than for abstract 
speculations. When, therefore, after leaving Cam¬ 
bridge, friendly discussions took place between him 
and his father, who looked kindly upon Jacobinism, 
the views of Godwin and prospects of “ perfectibility,” 
it is not surprising that the younger man u threw little 
stones ” into his father's garden. The son saw practical 
difficulties in the way of ” improving society ” and 
concentrated his attention upon the difficulties con¬ 
nected with population as among the most serious. 

Malthus was thus led to put his views in the form 
of an essay, which was much expanded in later editions. 
In the opening chapter, stress is laid upon ” the 
prolific nature of plants or animals,” to which there if 
' no bound ” but what is made by the crowding and 
interfering with each other’s means of subsistence,” 
Malthus, however, was not interested in plants or 
animals other than man, and, it is with the consequences 
of man’s po^er of multiplication that he is concerned, 
lliis hint, nevertheless, was of the utmost value to 
,;l>aTfwm. ” 4,struggle fdr existence inevitably follows 
th^,b%h iate at which all organic beings tend to 
inerts the famous third chapter of the 

vm 



\ ^ ^ \ 1 v i ,| l *< ! ’^v‘VVf" 1 

'•"v ^ ' ?$' 


r «tli|M A mpb' tflr r <®et^caihro of ft aingta 
hbdfc; they were greatly maligned and, while feeling 
X^he attacks made upon them, were recompensed by the 
\1jmowledge that they had in general gained the assent of 
the eminent men of their day to their views. Lastly, 
‘ they both sought to avoid controversy and devoted 
themselves to gathering fresh evidence, leaving their 
supporters and detractors to fight it out among them¬ 
selves. 

Dr. Bonar has somewhat expanded the biblio¬ 
graphical section of his book. Otherwise it remains 
as it was, with the addition of certain notes. It is a 
book with which all those who interest themselves in 
population problems, and among them are nowadays 
many biologists, will wish to make themselves 
acquainted. A. M C.-S. 



Relativity and Cosmology. 

(1) Einsteins Theory of Relativity. By Prof Max 

Bom. Translated by Henry L Brosc Pp. xi + 293, 
(London : Methuen and Co , Ltd,, 1924.) 12s. net 

(2) Space and Time . an Experimental Physicist's 
Conception of these Ideas and of their Alteration. 
By Prof. Carl Benedicks. Pp xiv + 98. (London: 
Methuen and Co , Ltd., 1924 ) 4s. net. 

(3) The Theory of Relativity . By Dr. L. Silberstein. 
Second edition, enlarged. Pp. x + 563 (London: 

. Macmillan and Co , Ltd., 1924) 25s. net. 

I T is nearly twenty years since Einstein wrote his 
epoch-making paper on the electrodynamics of 
moving bodies, in which the fundamental principles of 
the theory of relativity were first clearly enunciated, 
and apparently the theory is now approaching the 
completion of the stage of formal development on 
one hand and of popular exposition on the other. 
Writers arc beginning to turn their attention to work 
of a more critical character on the roots of the theory 
— its logical bases and fundamental concepts —and 
to the detailed investigation of its outlying branches, 
spreading far into distant regions—the quantum 
theory, cosmological theories, and so forth. The three 
books under review are typical of this process in some 
respects, and each is well worthy of the reader's 
attention. 

(1) The first book, by Max Bom, the successor of 
W. Voigt m the chair of mathematical physics at the 
University of Gottingen, and himself well known for 
researches in the theory of relativity, is considered by 
some to give the best popular exposition of Einstein’S 
theory in the German language, and for this reason 
alone an English translation is very welcome. It arose 
out of a course of popular lectures on the subject de¬ 
livered in the winter of 1919-1920 to an audience without 
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or physics, and, although naturally ihe 
been modified somewhat with a view .1 , 

the result is an eminently readable account of ;• 
subject. No doubt it will in its English guise pm#** 
very useful, not only to the general reader and to the ^ , 
popular lecturer, but also to the university student in v 
his first or second year with only a slender equipment 
of mathematics and physics. The treatment in tb® - 
main follows the historical order of development, hut 
always with special reference to questions of absolute V 
and relative motion and similar changes. The first 
twenty-five pages are devoted to a brief sketch of , 
Newtonian mechanics and Newton’s ideas of absolute 
space and time, the next fifty to the fundamental laws 
of optics, including optical effects in moving bodies, 
and about sixty more to the fundamental laws of 
electrodynamics up to and including the theories of 
Hertz and of Lorentz, and an account of the Michelsort- 
Morley experiment. On this broad foundation the 
special theory of relativity is expounded in fifty pages, 
and the general theory in a further forty pages, botf> 
mainly on the lines laid down by Einstein. The trans¬ 
lation is good, misprints are conspicuous by their ' 
absence, and the print and style of production excellent, 

(2) In the second book. Carl Benedicks, the eminent 
Swedish metallographist, deals with the fundamental 
principles of space and time measurements from the 
point of view of the experimenter rather than the 
logician or mathematician. He prefers the traditional 
views as to the absolute character of space and time 
and their independence of one another, and consider? 
the reasons put forward by Einstein and his school for ■ 
changing them to be quite insufficient. Without in > 
the least minimising the value of Einstein’s explana¬ 
tions of such residual effects as the deflexion of light t>)T 
the sun and the advance of the perihelion of Mercury*a> :' 
orbit, he does not consider them to be decisive tests 
of the theory. He directs attention to a remark bf 
Poincare’s to the effect that " if one explanation 
phenomenon is found, there are also an infinite number ^ 
of other ones to be found,” and points out that other 
explanations of both effects have been given already-^ - 
by Von Soidner a hundred and ten years before Einatett* 1 
for the deflexion of light, and by G. Bertrand recently; 
for the perihelion effect. He inclines to the opinion V 
that an emission theory of light, on the fines of 
ideas put forward by W. Ritz just before hi$ i 

might be constructed in such a way as to meet 
difficulties without necessitating complete chai^ei;lh( 1 S 
the traditional concept? of space and tithe \ for ex&mjtfe, 
on this view an electron is regarded as the " 
an iterated explosion.” Whatever erne may ttiipJt 
the authors conclusions, jone must adroit, ,th^ 
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^bbdfc -of Some hundred pa£efc ctmtains much that is 
^inien»ting and suggestive, and raises several questions 
^wtjH Worthy of the attention of relativists, such as the 
-' of a true plane by the engineer's method of 

three mutually fitting face-plates, the 
iS^tichronisation of two distant docks by the mechanical 
/ device of two wheels connected by an axle free from 
tutsion, etc. It can be strongly recommended to any 
*&he interested in the logical bases of mechanics and 


{3) The third book, by L. Silbemem, is in many 
rfespects the most important of the three, at any rate for 
the relativist, but no doubt it presupposes a much more 
extensive mathematical and physical equipment than 
the other two ; it is the second edition, and at the same 
time an extensive development of the book on the 
theory of relativity published by the same author in 
1914, and reviewed in Nature of December 10 of that 
year. That book is reprinted practically without change 
and forms the first ten chapters of the present Work, so 
that nothing further need be said about this portion, 
lie six added chapters with a number of miscellaneous 
notes at the end, amounting to about two hundred and 
sixty pages, or a little less than one-half of the whole, 
deal with the extensions made in the theory since 1914, 
mainly in connexion with the general theory of rela¬ 
tivity and gravitation, with detailed reference to its 
cosmological applications. The old and new parts of 
the book together constitute what is perhaps the most 
complete text-book in the English language on the 
theory of relativity and gravitation in all its ramifica¬ 
tions, certainly the fullest on its cosmological aspects. 
It is worthy of a place beside the standard treatises of 
Eddington and of Weyl, but not quite as mathematical 
as the former and perhaps wider in scope than the 
latter, and written from rather a different point of 
view than either, so that the three books are in a sense 
complementary to one another. 

The author has evidently been at great pains to 
make the physical meaning of each step in his argument 
and of every mathematical result as clear as possible, 
even to a reader not possessed of the very considerable 
mathematical equipment needed for a thorough under- 
ftopding of the general theory of relativity. To expect 
complete success in this respect would, however, be 
juWeaflonablcj, seeing that there are plenty of mathe¬ 
matical processes and results in the theory, about the 
geometrical and physical meaning of which even 
ere not ye$ Mly agreed. We ought to bear in 
grated what were the conditions respecting the geo- 
iaterpre^tipn of the axioms and concepts of 
geometry before the times of Gausf, Bolyai, 
or the phyawal interpretation of 


the time of Mach, particularly in view of the great age 
of these brandies of knowledge as compared with the 
twenty years of relativity. 

Coming to details we note that the first of the new „ 
chapters, the eleventh of the whole book, gives a very 
readable account, without any formidable array of 
mathematical symbols, of the logical and historical 
development which led Einstein from the special to 
the general theory of relativity. The metrical tensor 
of the field is introduced, its geometrical and physical 
implications are considered summarily, and the world 
geodesics are defined and their physical interpretation 
is explained. The twelfth chapter is purely mathe¬ 
matical ; in fifty pages a brief account of the tensor 
calculus is given, Levi-Civit&’s concept of parallelism 
is explained, and the Riemann-Christoffel tensor is 
Introduced in much the usual way. Naturally, the 
limitations of space imposed by the plan of the book 
make this chapter difficult for any one not already 
acquainted with the subject; full references are given 
to the original authorities, but it might have made it 
easier for the beginner if reference had also been made 
to fuller text-books on this particular branch, like those 
of Galbrun and of Rothe. 

The thirteenth chapter deals in some twenty pages 
with the physical interpretation of geodesics in detail, 3 
and is noteworthy in two respects. In the first place, 
it is shown that in the rest system of a freely moving 
particle the equations of motion of Einstein become 
identical with the Newtonian equations, not merely 
approximately, as is generally known, but rigorously. 
Secondly, the treatment of the light paths, or rays, is 
novel and is utilised to obtain the theory of the experi¬ 
ments reported to have been carried out by Michelson 
at the Yerkes Observatory with the object of testing 
Einstein’s theory by an absolutely direct method. The 
fourteenth chapter, of fifty pages, treats of the gravita¬ 
tional field equations and the .material energy tensor in 
much the same manner as in other books, attention 
being confined, hbwever, to the centrosymmetrical solu¬ 
tions and to Einstein’s approximate method. Within 
these self-imposed limits the author gives an excep¬ 
tionally complete treatment, including, as he does, an 
acbount of de Sitter’s geodesic precession and also of 
Grossmann’s critique of the perihelion effect. 

The fifteenth chapter deals with electromagnetism 
and gravitation by a little-known method due to Kottler 
and based upon Minkowski’s exposition of the special 
theory. In about twenty-three pages the author 
works out the field of a gravitating electric particle, as 
it were from first principles, a method of treatment 
which possesses certain advantages from the student’s 
point of view over the usual method based on the 
principle qf least action. The last seven pages of ffaiq 
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chapter contain a very brief sketch of variational 
methods, of which the author does not appear to be 
particularly enamoured ; but he gives full references 
to the original authorities with the exception of de 
Donder, whose t( Gravifique Einsteinicnne " is not so 
well known as it deserves. The five new chapters so 
far considered cover the ground usual in text-books on 
the general theory of relativity, but in some respects 
the treatment is novel and more complete than usual, 
as we have pointed out here and there. The chief 
peculiarity of the book, however, lies in the very com¬ 
plete account of the cosmological aspects of the general 
theory of relativity, which fills nearly one-third of the 
additional space, about eighty pages. 

The author devotes the first thirty pages of the 
sixteenth and last chapter to a very detailed critical 
discussion of Einstein’s cosmology, based on the as¬ 
sumption of a finite elliptic space filled with matter, 
uniformly distributed on the average. He explains 
Very clearly how this cosmology leads unavoidably to 
the existence of singularities of the metrical field— 
antisuns—at places where there need be no concentra¬ 
tion of matter at all, and is therefore untenable, a 
conclusion in which he agrees with other writers. The 
remaining thirty or more pages of this chapter are 
devoted to a detailed study of de Sitter’s cosmology, 


It may be objected that it is premature tp devote $0 
great a proportion of the whole book as one-sixth to so 
speculative a branch as cosmology, but there is jgOCK^ 
reason to be thankful to the author for giving us so full 
an account of this usually neglected portion of the 
theory. For this and many other reasons, Dr. Silber- 
stein’s book is one which no one interested in the theory 
of relativity can afford to ignore. 


The Canadian Arctic 


(1) With Stefans son %n the Arctic. By Harold Noice. 
Pp. 270 + t6 plates. (London, Calcutta and Sydney ;• 
G. G, Harrap and Co., Ltd., 1924.) 7r 6 d. net. 

(2) The Arctic Forests. By Michael H. Mason. Pp. 
xiii 4- 320 + 53 Plates. (London : Hodder and 
Stoughton, Ltd., 1924.) 20s net. 


(x) 'npHE facile pen of Mr. Vilhjalmur Stefanssont 
J. has already made us familiar with the 
Canadian Arctic islands and his views on the friendliness 
of Nature in the polar regions, but we may say without 
prejudice to the leader of the expedition that one 
needed the opinions and feelings of a rank-and-file 
member of the party to drive home the theories of the 
enthusiast. Mr. Noice tells in a frank and pleasant Way 


^ the events of many months of intimate companionship 


to which the author is evidently favourably disposed, with his leader, and incidentally unfolds his gradual 


He discusses de Sitter’s spectroscopic distance effect, as 
well as the more general combined Doppler effect, due 
both to distance and to radial motion of a celestial 
object—star, nebula, or cluster—in considerable detail, 
in the light of Slipher’s table of radial velocities of 
spiral nebulae and Shapley’s tables of the radial veloci¬ 
ties of globular dusters. Finally, there are fifteen 
pages of miscellaneous notes deabng mainly with 
questions relating to world-curvature and cosmology, 
but also with some recent experimental results regarding 
the solar spectrum shift, the deflexion of light by the 
sun, and spectrum shifts of distant celestial objects. 
Although most relativists would perhaps be loth to lay 
so much stress as the author does on observations 
relating to very distant celestial objects, on account of 
the very speculative character of some of the interpre¬ 
tations put upon them, yet it must be conceded that 
there is much to be said in favour of the author’s view 
that these observations do lend substantial support, so 
far as they go, to de Sitter’s cosmology, which treats 
space as finite, elliptic, and generally void of matter, 
except for the presence here and there of isolated 
singularities, such as the sun and the stars. 

This brief survey sufficiently shows that we have 
before us a book of great interest, which deals with 
many of the problems arising in the general theory of 
relativity in a detailed, novel, and up-to-date manner. 
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conversion to the beliefs of Stefansson in a way which 
carries more * conviction than the calm and scientific 
statements of “ The Friendly Arctic ” could do. There 
are also many gaps in the earlier narrative which are 
filled up in this, and new sidelights are thrown on some 
aspects, as, for example, on the insubordination which 
so frequently marred the plans and diverted the purpose 
of the expedition. 

To British readers, accustomed now to Antarctic 
ventures, which of recent years have held the field, the 
expedition presents many unique features. The varioui 
headquarters of the expedition were rarely more thar* 
300 miles from the Canadian mainland and not much 
more from the settlement at Herschel Island. In con¬ 
sequence, there were frequent opportunities for refitting 
from visiting whalers, or of dashing across to find 
new men or ships, a convenience which proved of; 
doubtful value. Although it enabled the leader to 
buy or charter no fewer than four ships at various times, 
it also meant taking with them several men whom he 
could have done better without. The method of 
employing Eskimo men and women, though not new, 
was very thoroughly carried out, several women bripg- 
at an advanced headquarters within 300 miles of the 
farthest point reached. 

The most unprecedented feature of the expediting 
was the reliance for food on what could found 
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and unde* the ice, and the proof positive that 
V, tor many parts of the region visited there is no need 
ft fpr any one to die of starvation so long as he is able to 
, diunt. The abundance of animal and vegetable life is 
little short of amazing, and the demonstration carried 
^ out over some five years, that white men can live and 
htiht in the Eskimo method, is perhaps the greatest 
service the expedition has rendered to polar exploration, 

' The claim made in some quarters that this has ended 
the days of expeditions going out fully equipped from 
civilisation cannot be said to be substantiated, or at 
ill events must not be accepted without challenge. 
To one who has served on what Mr. Stefansson 
humorously calls a “ groceries" expedition, where 
little thought and the minimum of time was given to 
the daily food problem, the chief and lasting impression 
of these two narratives is the amount of time which 
has to be given up to hunting and cooking, and, one 
may also add, the number of caribou or ovibos (musk 
ox) required to support a party of three or four men 
with dogs. That a man of the mental calibre of Mr. 
J Stefansson should have to spend day after day hunting 
for the party may have proved the efficiency of the 
white man, but at the same time it must have robbed us 
of a vast amount of skilful scientific observations. 

It is true that the loss of time spent in hunting was 
to some extent made up by the rapid methods of travel 
which the parties used, and their ability to travel in 
almost any weather. The mileage travelled by Noice 
himself and by others is astonishing, though, owing to 
unforeseen circumstances, a great deal of it was spent 
in mere message-taking from one party to another. 
While the loss of two experienced men on one of the 
journeys warns us that the friendliness of the Arctic is 
strictly a relative term, there is no doubt that Mr. 
Ndice's book supports the earlier one in demonstrating 
that life in the Canadian Arctic islands can be pleasant 
and exploration a mere matter of time, provided that 
Eskimo, and white men trained to Eskimo methods, 
are taken. 

(a) In Mr. Mason's book we have the same kind of 
tale, though in slightly more favoured latitudes. The 
rapjd development of the Alaskan territories and the 
amenities of life there now are little known to us in the 
01d World, who are apt to look' to the tales of hardship 
in the early days of the “ Yukon ” for our ideas on 
the subject. The book perhaps attempts too much, 
m that it ranges from anthropological classifications 
through true and thrilling stories of camp life to imagin- 
' ative tales of, death and disaster. Each section is well 
written but cannot claim its full effect when side by 
*id$ with the others, and indeed conveys the impression 
fe-tyok compilation, which it is not. But the 
r succeeds in his purpose of giving 


ah 14 accurate general idea ” of the country, and will 
doubtless convert many readers to his firm belief in its 
future. We too are ready to dream of first-class dining- 
cars running to the shores of the Arctic Ocean during 
the summer, since the mineral wealth of the country 
is able to pay for them, but we hesitate to follow so 
readily the author’s claim that it is only a matter of 
time before cereals will be acclimatised so as to feed thdi 
growing population without dependence on outside 
sources. F. Debenham. 


Applied Chemistry. 

The Constituents of Coal Tar. By Dr. P. E. Spielmann. 
(Monographs on Industrial Chemistry) Pp. xn + 
219. (London : Longmans, Green and Co, 1924.) 
12;. 6 d. net. 

Aniline and %t$ Derivatives . By P. H. Groggms. Pp. 
vii + 256. (London : Chapman and Hall, Ltd , 1924 ) 
185. net. 

T HESE two books present a sharp contrast which 
is of particular interest at the present time, when 
many people are concerned to notice in some of our 
educational institutions a tendency towards early 
specialisation and the consequent granting of degrees 
and diplomas to students who have not rec eived, and 
have not had time to receive, a thorough training 
in the sciences underlying the branch of applied 
chemistry they have chosen to adopt. For, after all, 
applied chemistry is applied chemistry , that is to say, 
it is a branch of chemistry, not a science of itself, and 
a chemist is, or should be, a chemist before he elects 
to follow any of the numerous branches of the parent 
science which will enable him to adopt an adjectived 
or hyphenated title. It is scarcely possible to insist 
too strongly on this point because it is difficult ade¬ 
quately to acquire the fundamental principles of a 
science in later life, and the early neglect of a suitable 
foundation leads to personal limitations which are 
difficult to overcome and are apt to hamper the useful¬ 
ness of the individual not only to himself but also to 
the community at large 

One of these books is by an English author; the 
other is by an American The shock is, therefore, not 
so great when one reads in the preface to the American 
book that chemistry is a branch of the engineering 
profession. 

We tri Great Britain are still in the throes of pro¬ 
ducing a chemical engineer or an engineering chemist 
fully armed and equipped from out of our universities, 
and we are not yet all agreed as to how it can best 
be done -in the time available, or as to whether the 
engineer is to be superimposed on the chemist or the 
chemist on the engineer. Indeed, many of us think that 
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the term should only be applied to those chemists who 
have had at least five years’ works practice. In the 
United States there appears to be no such problem, and 
many of the universities in that country have granted 
degrees in chemical engineering for some time past. 

(1) In his introduction to the series of monographs 
on industrial chemistry, Sir Edward Thorpe stated 
definitely that “ they will serve to show how funda¬ 
mental and essential is the relation of principle to 
practice/’ and, now that seventeen volumes of the 
series have appeared, it is possible to realise how 
closely this wise provision has been followed. It is 
sometimes urged by reviewers and others that the 
volumes do not deal with industrial chemistry at all, 
but are merely compilations of academic interest. 
This is not the case, and the present volume by Dr, 
Spielmann is an mstance in point. It was not intended 
that these volumes should “ cover the whole ground 
of the technology of the matters to which they relate ” 
or be “ concerned with the technical minutiae of 
manufacture except in so far as these may be neces¬ 
sary to elucidate some point of principle.” They 
are intended for the use of chemists in the real 
sense of the word, whether academic or industrial, 
who wish to acquaint themselves with the general 
‘practice and most recent development of the branch 
of applied chemistry under treatment. In these ways 
Dr. Spielmann’s book is a notable addition to the 
series and will be welcomed by all who desire to follow 
the most recent advances in coal tar chemistry. 

The book is well printed and the formulae are clear, 
but to any reader who is not an expert organic chemist 
they may cause trouble, because there appears to be 
no uniformity of treatment. For example, sometimes 
the formula? are written in full as in chrysene (p. 103), 
sometimes in abbreviated form as in naphthacene 
(p. 104) Often the aromatic nuclei are represented 
as simple rings without adornment (naphthalene, p. 72), 
often the Kekule double valencies are included (quin- 
aldine, p. 159). Sometimes hydrogen atoms are placed 
at the angles of the benzene hexagon either without 
the double valencies (coumarone, p 135) or with them 
(mdene, p. 73). The effect even on the expert reader 
is apt to be irritating, and the author might well 
consider an alteration in this connexion for future 
editions Had this book been discovered in Tutankha¬ 
men’s tomb and constituted the sole evidence of the 
type of graphic formulae used by the ancient Egyptians, 
no Rosetta stone would have enabled modem men of 
science to solve the problem. 

(2) It is stated m the preface of Mr, Groggins’ work 
that this book is intended “ for the student of chemical 
engineering as well as the graduate engineer or works 
chemist.” It is not clear if the ** or ” in the above 
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sentence implies that the last two terms are synonymous, 
but, in any case, it is certain that the author intends 
his book to appeal to a wide circle. It constitutes a ' 
sharp contrast to I>r. Spielmann’s book, which is written* 
essentially for the educated chemist and would, in all 
probability, prove irksome to the usual engineer ■ 
manager In other words, it is an outcome of the view 
that the engineer without fundamental chemical 
training can be supplied with a sufficient working 
knowledge of the chemistry and physics of a process 
to enable him to carry through without the aid of a 
competent chemist. The book is, therefore, replete 
with drawings of plant and the technical minutiae of 
aniline manufacture. 

It is not the writer’s object to quarrel with the 
method employed, but only to wonder if a book of 
this kind is really of educational value or whether it 
is not rather a book of reference. So far as the treat¬ 
ment is concerned it is admirable, and it represents the 
last word in the technology of aniline manufacture. * 
The chemical theory is a bit scrappy, and if a firm were 
to rely on the technical information supplied in order 
to start the manufacture of the base it would, in all 
probability, have spent all its spare capital long before 
it had decided on which process to adopt. Never¬ 
theless, as a record of the chief processes involved, the 
book is of real value, and of special importance and 
utility are the chapters on cost factors (p 91). and on 
thermal factors (p. 104), for these are matters, essential 
to engineers and chemists alike, to which too little 
attention is given ; the article on the chemist’s budget 
(p. 97) is particularly noteworthy and will well repay 
attention. The chapter on aniline poisoning (p. 117) 
provides some startling facts, and that on general 
chemical and physical data (p. 131) gives information 
not readily av ailable elsewhere. The book is readable 
and well set up. It should be read by all who have 
an interest in the subject with which it deals. 

J. F T. 


The Teaching of Physiology and Pathology* 

(1) A Text-book of Physiology, By Prof. H. E, Roaf, 
Pp. vin + 605. (London : E. Arnold and Co., 1924.) \ 
25$ net. 

(2) Text-Book of Pathology . By Prof. Robert Mutjr- 
Pp, vii+ 774 (London : E. Arnold and Co., 1924.) 
35 s - net. 


(1) pROF. ROAF’S volume is based on the course 
1 of instruction given at the London Hospital 
Medical School, and represents, presumably, a scheme 
for the presentation of the facts of physiology which, 
he has found to be more satisfactory in its result! 
than the traditional method, for it marks td some ? 
extent a new departure in text-books on the 
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Hitherto it lias been usual to consider as a group or 
system those organs of the body which act together 
for a common end. Thus the physiology of the 
alimentary system has embraced a description of all 
those organs the main function of which is to bring 
about digestion and absorption of an animal’s food. 
They have been compared and contrasted as regards 
their structure, function, and the means whereby 
their function is regulated in order to further the ends 
for which they arc designed and to assist in the co¬ 
ordination of the body as a whole. In the work under 
review this method is not adopted, but, instead, the 
subject of animal physiology is approached from the 
point of view of the chief activities which an animal 
displays Mechanical aspects are dealt with in the 
first section, chemical activities in the second, regula¬ 
tive met hank s come next and occupy the largest section 
of the book, and, finally, a special section is devoted 
to the maintenance of the individual and reproduction. 

However logical this method may appear in theory, 
it is not always satisfactory in practice. If there is 
one subject more than another in physiology in which 
the thermal, Chemical, electrical, and mechanical 
phenomena associated with its action have contributed 
as a whole to the understanding of its mechanism, it 
is that of muscle. It would seem best, therefore, in 
dealing with the physiology of muscle, to consider 
these phenomena in succession in order to show what 
light each has thrown on the working of a muscle. 
This, however, has not been done. The thermal, 
mechanical, and electrical changes are described in 
one section and chemical changes in another, where 
they are grouped with processes of absorption, excre¬ 
tion, and secretion, with which they have little in 
common except that in each there is a degradation 
of energy. Other examples illustrating the difficulties 
of this scheme of treatment might be given On the 
other hand, there is much to be said for a book 
modelled on these lines, in that it gives the student 
a new point of view and directs his attention to funda¬ 
mental likenesses in many aspects of liodily activity 
which might well escape him in reading text-books 
written on more familiar lines. Were the book a 
text-book of general physiology, then it could certainly 
be conceded that the method of treatment adopted 
by the author is the right one. 

Here and there some lack of perspective is shown 
regarding the space devoted to certain subjects. For 
example, the reaction of sugars with phenyl hydrazine 
i$ spread over a page and a half, whereas the depressor 
nerve and its functions receive only half a page. The 
book ( is well illustrated and contains some new and 
useful diagrams. 

v/ ;'£*) foof. Muir’s book is founded on the course in 
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pathology given at the University of Glasgow. The 
earlier chapters deal with general disturbances of 
nutrition and of the circulation, the phenomena „of 
inflammation and its sequelae, and infection, immunity, 
and fever. Then follows a section devoted to the 
description of tumours and their causation, and finally, 
the lesions which are met with in the various systems 
of the body—circulatory, respiratory, alimentary, etc. 
—are discussed. Although there is thus a division 
of the subject into general and special pathology, it 
is not apparent in reading the book that any real 
separation under these two heads occurs. That is 
one of its virtues, It is sometimes said that pathology 
is the study of physiological processes which have 
“ gone wrong,” and there is a good deal of truth in 
this somewhat bald statement What it implies is 
that many phenomena met with in pathology are really 
the result of physiological reactions proceeding, it 
may be, to excess or in an abnormal direction Prof. 
Muir rightly emphasises this in his introduction, and, 
what is more, makes practical application of it in his 
method of teaching. Wherever one turns m the book, 
this underlying idea can be discerned. We feel, there¬ 
fore, that the student who has just completed his 
course m physiology and has then begun his study 
of pathology, guided by this book, will find a natural 
sequence in description, explanation, and discussion 
which is too seldom met with m books devoted to 
subjects of the medical curriculum The book thus 
makes a useful bridge to the gap, which in the past 
has been too apparent, between the subjects of the 
second M.B. examination and those of the later period 
of the medical student’s course. 

Accounts are given in appropriate places of the 
investigation of pathological processes by other means 
than the microscope. This instrument has rendered 
inestimable services in the past and it will no doubt 
do so in the future, but other methods are available 
as adjuncts to it, and the experimental investigation 
of pathological processes is likely to be fruitful in 
helping to elucidate the initial causes of disease and 
to explain disturbances of function which result from 
them. The discussion of the results of such methods 
is not common in text-books of pathology and is 
therefore to be commended. 

The book is admirably proportioned and the illustra¬ 
tions arc one of its special features. The author is 
to be congratulated on them. They are all reproduc¬ 
tions of photographs which have been made with 
great technical skill, and it is obvious that they have 
been carefully selected. We feel sure that the book 
will be widely welcomed by both students of medicine 
and those engaged in teaching and clinical practice. 

H. S. R. 
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Our Bookshelf. 

Psychology. 

Crime and Insanity . By Dr, W. C, Sullivan. Pp, 
vii + 259. (London: E, Arnold and Co, 1924.) 
r 2s> 6d . net. 

As Medical Superintendent of Broadmoor Asylum, 
Dr Sullivan is in a position to speak with authonty on 
a subject which is now arousing considerable interest, 
not only in medical men and jurists, but also among 
the general public There is no lack of literature 
dealing with disorders of conduct from the point of 
view of the alienist, and with criminal responsibility of 
the insane considered on the standards imposed by 
the law. The efforts of the author of “ Crime and 
Insanity " have been directed towards presenting the 
abnormalities of conduct which are dependent on 
mental disease, as clinical features demanding a study 
of their nature and origin , and this book is a proof 
that when approached on these lines, the more special 
question of criminal responsibility becomes less complex 
and loses much of the obscurity with which legal 
subtleties have cloaked it. 

Responsibility is rightly recognised as being a purely 
legal question , the law- expresses the attitude of the 
ordinary man of common sense, living at this time and 
in a particular country. The McNaughten rules, which 
are always applied as the law of England, though they 
bear the dignity neither of parliamentary enactment 
nor judicial decision, enunciate the opinion of the bench 
of judges in the year 1843. It must be agreed that 
they do not represent the general feeling of public 
opinion to-day, and it is widely recognised by lawyers 
and medical men that they are inadequate; their in¬ 
terpretation by judges is variable and they are rarely 
applied rigidly. Dr, Sullivan points out that the test 
is unsatisfactory because it is based on a misconception 
of the facts; he advocates the adoption of a simpler test 
of responsibility, the admission of qualified responsi¬ 
bility, and the establishment of a system for providing 
the court with expert evidence concerning the mental 
state of the accused. 

Most of this book is devoted to clinical material, and 
there are numerous descriptions of cases illustrating the 
criminology of the various types of mental disorder. 
It is an important and practical contribution to the 
literature of insanity. 

Vllth International Congress of Psychology , held at 
Oxford from July 26 to August 2, 1923> under the 
Presidency of Charles S. Myers Proceedings and 
Papers, edited by the President. Pp, xxv+388. 
(Cambridge. At the University Press, 1924.) 

1 2s, 6 d. net. 

The various papers collected in this report have a high 
intrinsic value, but the greatest interest of such a 
collection is to be obtained by comparing the different 
points of view rather than by studying the individual 
contributions. The discerning reader can thus obtain 
a trustworthy insight mto the recent progress of 
psychology, a knowledge of its present position, and 
even perhaps a prognostication of its future develop¬ 
ment. The collection is representative of modem 
psychological thought, containing, as it does, papers from 
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most of the leading British fteychologist;s and from many 
eminent foreigners. The editorial succeeds in emphasis-? 
ing the cordial international relationships which were 
so evident to all who attended the congress, but it 
seems unfortunate that no allowance was made for 
British linguistic ignorance by adding an English 
summary of the foreign papers, 

Particularly interesting to the general reader are 
the various symposiums—“ The Nature of General 
Intelligence and Ability /' “ The Conception of Nervous 
and Mental Energy/' and “ The Principles of Vocational 
Guidance ”—but where there are so many valuable 
papers it seems invidious to particularise. All who 
wish to be abreast of the times in psychological thought 
will find this volume a necessary addition to their 
shelves. 

Special Talents and Defects; their Significance for 
Education. By Prof. Leta S. Hollingworth. (Ex¬ 
perimental Education Series.) Pp. xix + 2i6. (New 
York : The Macmillan Co., 1924.) 7$. 6 d. net. 

Our eyes turn naturally towards the unusual; the 
one exception to the rule is often more interesting 
to study than the ninety-nine corroborating cases. 
There is certainly scientific value in such a study, for 
a fruitful suggestion is often obtained by comparing 
the normal with the abnormal to find their common 
factor. 

Prof Hollingworth writes of the exceptional child 
who shows a particular gift or deficiency in some 
scholastic subject not to be expected from his general 
mental level. The subject is introduced by a helpful 
discussion on the nature and causes of abilities and of 
their inter-relations, and then proceeds to a considera¬ 
tion of the neural base involved. The main part of the 
book is devoted to a detailed presentation of extreme 
variations of ability in the ordinary school subjects, 

A chapter each is given to reading ? spelling, arithmetic, 
drawing, and music; cases are cited, and causes and 
remedies are discussed. 

Every teacher of experience has met children who 
astonished him by some such unexpected gift or defect 
This book is valuable for its clear explanations and 
practical advice in connexion with such phenomena. 

Natural History. 

(1) Everyday Doings of Insects , By Evelyn Cheesman. 
Pp. 245. (London, Calcutta and Sydney: G. G* 
Harrap and Co., Ltd., 1924.) 7 s. 6d. 

(2) The Great Little Insect . By Evelyn Cheesman. 
Pp. 256. (London: Hodder and Stoughton, 

1924.) 6 s. net 

These two books, as may be gathered from their titles; 
are written essentially for the instruction and entertqiu- 
ment of lay readers. Their author, who is curator Of ‘ 
insects at the Zoological Gardens at Regent's Pai*k; 
London, is well qualified to enlighten the public as to 
many of the facts and theories respective to insect life. j 
In her official position she is enabled to judge to a - 

extent what type of book will meet the demands 1 

she is catering for. Both volumes are written 
clear, attractive style and with a “freshness’* that 
comes as the result of & first-hand acquaintance 
the objects concerned. , 
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t (t) ^Ehe little book entitled * Everyday Doings of 
Insects ” is written with the intention of supplying 
answers to some of the questions that are often asked 
concerning the exhibits in the Insect House at the 
'Zoological Gardens. It is more especially addressed 
to boy inquirers with the view of encouraging their 
interest in entomology. The photographs and sketches 
have been made from the living insect in almost every 
case, and they add greatly to the attractiveness of the 
volume. 

(2) “ The Great Little Insect ” is intended for older 
readers, and consists of a series of essays discussing 
various activities of insects and the laws which we 
believe govern them. In these chapters the author 
has brought together many facts which, although well 
known to the entomologist, seldom reach the lay public 
Such facts are weaved together in an interesting manner, 
and the volume is a fascinating one for the fireside 
reading of winter evenings. 

illustrations of the British Flora : a Senes of Wood 
Engravings, with Dissections, of British Plants. Drawn 
by W. II, Fitch, with additions by W. G. Smith 
and others. Fifth revised edition. Pp. xxvn + 338, 
(London : L. Reeve and Co , Ltd., 1924.) 125. net. 

The appearance of the fifth revised edition of the 
" Illustrations of the British Flora ” completes the 
republication of “ Bentham’s Handbook of the British 
Flora.” It is universally acknowledged that both the 
text (now called the Handbook) and the illustrations 
have been of great use to several generations of botan¬ 
ical students, especially beginners. It is, however, un¬ 
fortunate that the two volumes have been reissued 
without more drastic alterations having been made. 
A considerable number of serious mistakes are per¬ 
petuated, as, for example, in Fig. 933, where the leaves 
of Populus canescens are figured as P. alba , and in Fig. 
935* where the catkins of one species and the leaves of 
another are figured under the name of P . mgra. 

The common vernacular names and, for many species, 
a letter to indicate the flower colour have been added 
to the botanical names for each figure. A new index 
ha$ been compiled, giving, in single sequence, the 
generic and common names. A summary of family 
characters and an analytical key to the families and 
anomalous genera are reproduced from the Handbook. 
Several new figures are incorporated, but they are not 
up to the standard set by Fitch. 


The Teaching of Biology in Schools and Training 
Colleges. By Ethel M. Poulton, Pp, xv+112. 
(Birmingham ; Cornish Bros., Ltd., 19^4 ) 5 net. 


Biology, as here considered, is not that of the specialist 
in zoology or botany, but rather that for which a place is 
claimed in the general education of all pupils, and especi¬ 
ally of those m primary and secondary schools. In 
addition to minor, but not unimportant, objects, the 
chief aim of such general biology is rightly stated to be 
the stimulation of interest and curiosity, and to produce 
enjoyment, both aesthetic and intellectual, of Nature. 
" tm opening chapters of this useful little book contain 
\ eloquent apokgfo of biology, based upon a considera- 
tmn of fts values and aims, and of the psychological 
Atcjors wiuc^ihould influence the selection of material 
methods of teaching. The teacher who would 
to give 4a answer for hit faith in biological 
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teaching Will find here his brief set out in excellent style. 
In subsequent chapters the author has constantly in 
mind the students at training colleges. Though, 
perhaps, she says nothing that is entirely new on courses 
of Nature study and the more advanced work, she has 
nevertheless done good service to all teachers of biology 
in bringing together, and more or less codifying, the 
general principles by which all should be guided, and 
not less in pointing out the many pitfalls that beset 
the path of the inexpenenced. Stress is very properly 
laid on the importance of presenting biology as a study 
of living things, 

Bacteriology. 

Practical Bacteriology: an Introductory Course for 
Students of Agriculture. By Andrew Cunningham. 
Pp. vii+ 188. (Edinburgh and London . Oliver and 
Boyd, 1924.) 7 s 6d . net. 

A large amount of information is contained in this 
small book, which is well planned and very readable. 
Bacteriological technique is described in the earlier 
sections ; preparation and sterilisation of culture media, 
the use of the microscope, and staining methods and 
cultivation. A series of exercises then follows, each 
dealing with some particular subject or process, and so 
arranged that the student becomes familiar by easy 
stages with bacteriological methods 
The bacteriology of milk and dairy products, of soil 
and manure, is then similarly dealt with, some of the 
special reactions applied to milk being also included, 
namely, the catalase, curd, and other tests. 

In the final chapters some of the more important 
bacterial plant and animal diseases are described, and 
classification and formulae are given in appendices. 
The practical exercises for the most part are simple and 
easily carried out in a short time, and have been chosen 
with commendable discretion; any one who worked 
through the lessons with some supervision should 
possess a considerable grip of bacteriology. The book 
is well produced and illustrated 

Elements of Water Bacteriology : with Special Reference 
to Sanitary Water Analysts. By Prof. S. 0 Prescott 
and Prof. C E. A. Winslow. Fourth edition, re¬ 
written Pp. 1x4211. (New York: J. Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd , 
1924.) 11$. bd. net. 

The work under notice is, on the whole, an excellent 
monograph on water bacteriology. First published 
twenty years ago, the present edition has been revised 
throughout. The procedures outlined are those of the 
Committee on Standard Methods of the American 
Public Health Association, and in some respects differ 
from those current in Great Britain. Chapters on the 
bacteriology of sewage and sewage effluents and the 
bacteriological examination of shell-fish are included, 
Much information has been collected on Bacillus colt 
and its variants and methods for their detection and 
isolation, though some of the fermentation reactions 
of the allied organisms are incorrectly given. One of 
the most important chapters is that on the significance 
and interpretation of bacteriological examinations of 
water, ana the position taken is a thoroughly sound one. 
A bibliography running into twenty-nine pages com¬ 
pletes this useful book* 
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Louis Pasteur . By Prof. S J Holmes. Pp. vi + 

246-1-4 plates. (New York: Harcourt, Brace and 

Co , 1924.) n.p 

This short biography gives all the essential facts of 
Pasteur’s life and work. Commencing with his early 
days, the salient features of his researches and dis¬ 
coveries are summarised in chronological order, and for 
the uninitiated reader explanatory paragraphs are 
introduced where necessary. The text is very readable, 
and is illustrated with several figures and some good 
portraits. A sympathetic account is given of the 
celebrations on Pasteur’s seventieth birthday and of 
his last days, and we leave the great veteran sleeping 
in the beautiful little chapel in the basement of the 
Pasteur Institute, where “ four angels watch over him, 
Faith, Hope, Charity, and Science, and m the labora¬ 
tories above his tomb, his great work is going on.” 

Metallurgy. 

Practical Microscopical Metallography. By Dr R. H 

Greaves and H. Wrighton Pp. x + 125-f 28 plates. 

(London . Chapman and Hall, Ltd., 1924.) 165. net. 

The authors state in their preface that their intention 
is “ to provide, within a small compass, a set of typical 
photomicrographs suitably annotated and accompanied 
by an account of such related matters as might profit¬ 
ably occupy the minds of students durmg the necessarily 
long hours—many of them spent m purely mechanical 
operations—devoted to microscopical work,” and that 
the book is intended both for metallurgical students 
and for students of engineering who study metallo- 
graphy. 

We feci some doubt as to whether the book will be 
found useful. So far as metallurgical students are 
concerned, it is so restricted in scope that it could not 
serve as an adequate introduction even to micro¬ 
scopical metallography None of the chapters deal 
with the construction of the equilibrium diagram and 
thermal methods of investigation which, in conjunction 
with microscopical work, constitute the experimental 
data on which the diagrams are based. With respect 
to engineering students, it is necessary to face the 
fact that the properties of any metal or alloy cannot 
be deduced from its microstructure. The polyhedral 
structure, characteristic of a pure metal, holds equally 
for tough and ductile metals on one hand, and for 
brittle metals on the other Even the most skilled 
metallographer confronted with a photograph repre¬ 
senting the microstructure of a metal or alloy, of the 
chemical composition of which he was unaware, could 
say very little about the mechanical properties it 
would be likely to possess. We doubt whether any 
student of engineering, in the absence of previous 
knowledge of the subject, could grasp the real implica¬ 
tions of the equilibrium diagrams reproduced in the 
book, and whether he could form a true mental picture 
of the facts which they convey It seems to us that 
the book cannot do much more than awaken an interest 
on the part of metallurgical and engineering students 
in the subject of microscopical metallography, and a 
desire to study the subject in a much broader way such 
as is afforded hy one of the numerous text-books of 
metallography already available. 
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The Planning. Erection , and Operation of Modem Open- 
Hearth Steel Works. By H. Hermanns. Pp. vu + 
307 (London: Ernest Benn, Ltd., 1924,) 42$* net* 

Mr. Wesley Austin has performed a valuable service 
to English metallurgy in translating Mr. Hermann's 
important work on the planning and operation of 
modern open-hearth steel works. Technical literature 
is nch in works which concern themselves with de¬ 
scriptions of the metallurgy of steel production in open 
hearths. The auxiliaries, however, which serve to carry 
out the metallurgical work and to lighten or cheapen 
the mechanical operations, have been given only 
secondary attention. They are of equal economic im¬ 
portance to the processes, and in great measure not 
only render these possible, but also assure their effi¬ 
ciency. The point driven home m this book is the 
economy which results from excellences m furnace 
design and equipment, from attention to practical 
expediencies in the general arrangement of plant, and 
from a careful lay-out of storage, handling, and trans¬ 
port facilities Every type of equipment for open- 
hearth steel production is described in detail and very 
clearly illustrated, not only from Continental practice 
but also from a very close study of English and American 
practice. The book is intended on one hand for the 
steel works staff and managers and, on the other hand, 
for technical and higher grade students. In addition, 
it should provide hints for designers and draftsmen. 
It is abundantly illustrated by clear drawings, which 
are one of the best features of the book. We think 
that Mr. Hermann’s work would repay careful study 
by the management of every open-hearth steel works 
in Great Britain. 

Arc Welding Handbook By C, J. Holslag. Pp. xi + 
250. (London* McGraw-Hill Publishing Co., Ltd., 
1924.) 105. net. 

This book is intended to serve as a simple and practical 
manual of instruction in arc welding. An attempt has 
been made—and made successfully—to describe the 
methods step by step in a clear and practical manner 
so that the beginner may understand both tha equip¬ 
ment and the processes. The author has also kept in 
mind those men who may supervise the work, so that 
there may be no mystery to them about what the 
welding operator is trying to accomplish. The book 
is very clearly written and illustrated by numerous 
figures 

The early chapters deal with the various types of 
welds that can be produced. Regard is paid both to 
thin and heavy sections. We have found the chapter 
on the welding of cast iron and malleable iron parti¬ 
cularly interesting. There is an illustration on p. 125 
of a 15-ton cast iron gear housing which had been 
broken in eight pieces and was afterwards mended by 
arc welding. A total length of 190 feet of welding 
ij inches thick was required. Considering the brittle¬ 
ness and low tensile strength of such iron, this must 
be regarded as a remarkable achievement. Latqf 
chapters deal with the welding of structural steel, sheet 
iron and non-ferrous metals, electric arc cutting, and 
the welding of alloy steels. The book is full of useful 
information and may be heartily recommended to tho«r 
for whom it is intended. 
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First {Experimental) Report to ike A ionospheric Corrosion 
Research Committee {of the British Non-Ferrous Metals 
Research Association), By VV. H. J. Vernon. Pre¬ 
sented to the Faraday Society, December 17, 1923 ; 
with Full Report of Discussion. Pp. 839-934. 
(London : The Faraday Society, 1924.) 7 s, 6 d, net. 

The research by Mr. W. H. J. Vernon on the tarnishing 
and fogging of metals, presented to the Faraday Society 
on December 17, 1923, of which some account has 
already appeared in our columns (Nature, February 2, 
1924, p. 178), has now been published with a full report 
of the discussion which took place on that occasion, 
together with certain communications since received. 
The discussion is of a thoroughly broad and representa¬ 
tive character, and many points of view and interesting 
items of information were contributed. Mr Lancaster 
mentioned that although it was generally considered 
that the purest zinc was the most difficult to dissolve 
m acids, Mr. Rigg, late of the New Jersey Zinc Company, 
had found that the purest zinc they had produced for 
the United States Bureau of Standards was almost 
explosive under at id treatment; in other words, the 
rate of solution was very rapid. Taken as a whole, the 
discussion and contributions add decidedly to the value 
of the report, and general unanimity was expressed 
that the most hopeful way of solving the practical 
problem of preventing the tarnishing and fogging of 
metals was to attack it by laboratory experiments 
carried out on fundamental lines of scientific inquiry 

Electrical Eni.ineerin 

Small Electric Generating Sets Employing Internal 
Combustion Engines By W Wilson. Pp. 161 4-16 
plates (London : Ernest Benn, Ltd., 1924 ) 18 s. 

net. 

Many are interested in the small electric generating 
sets that are used for country-house lighting and for 
supplying electric power for kmematographs, radio- 
graphic outfits, etc , in isolated localities. The inven¬ 
tion of the tungsten lamp and recent developments in 
internal combustion engines have made small installa¬ 
tions highly desirable in many cases. Most of the books 
which deal with this subject arc now becoming anti¬ 
quated, so we welcome Mr. Wilson’s volume, which 
describes the best modem practice. 

The author has hit the happy mean between a lx>ok 
overburdened with elementary theoretical matter and 
one that goes into highly technical details, which are 
only of interest to the manufacturer So far as lighting 
current is concerned, electricity can be generated by 
the consumer at a cost little more expensive than that 
charged by a public company. But if it is used for 
heating and power purposes, it compares very un¬ 
favourably with a city supply. For many purposes in 
connexion with farming, electricity can be economically 
employed. For illuminating yards, stables, and out¬ 
buildings it is most valuable, but it is essential to use 
suitable water-tight fittings. It has now been con¬ 
clusively proved 3 mt the low productiveness of the hen 
during the winter months is not due to the want of 
heat, but to the want of light. The lack of daylight in 
winter can easily be made up by installing a fifty-watt 
feunp in the fowl-run. It is required from 5 a.m. until 
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dawn and from dusk until 9 p.m. The switching can 
easily be done by an automatic device, tinder these 
conditions the hens continue to lay almost as in summer, 
having the requisite time to take more nourishment. 

Alternating Current Rectification a Mathematical and 
Practical Treatment from the Engineering View-point . 
By L. B W Jolley Pp. xviii + 352. (London. 
Chapman and Hall, Ltd., 1924.) 255 net 
The conversion of alternating current into current 
pulsating in one direction is a problem which electrical 
engineers have been studying for many years In the 1 " ^ 
early days of the industry, a serious drawback to the 
use of alternating currents for supply distribution was 
that there was no accumulator suitable for storing the 
electrical energy, and hence the alternators had to run 
night and day Electrolytic valves were then invented 
to rectify the alternating current, so that it could be 
used for charging cells In polyphase systems of supply, 
this was accomplished mechanically by machines called 
rotary converters. At the present moment mercuiy 
vapour rectifiers are employed in many towns to get 
direct current from an alternating supply In con¬ 
nexion with radio engineering all kinds of rectifiers are 
used. It will be seen, therefore, that the field is a wide 
one and it is continually expanding 

Mr. Jolley’s book opens with a good discussion of 
wave form, and Fourier’s analysis is applied to several 
problems in an instructive way The mechanical 
rectifiers are next discussed, including a brief descrip¬ 
tion of the Highfield transverter Then ive have 
descriptions of mercury-vapour rectifiers and vacuum 
tubes. Interesting descriptions are also given of point 
to plate discharge, vibrating flame rectifiers, corona 
rectifiers, and photo-electric cell rectifiers Finally the 
author discusses the conduction of electricity through 
liquids, a knowledge of which is necessary in order to 
understand electrolytic rectifiers and radio rectifiers. 
Numerous helpful references are given to papers and 
books The book can be recommended to research 
engineers. 

Railway Electrification: a Complete Survey of the 
Economics of the Different Systems of Railway 
Electrification from the Engineering and Financial 
Points of View By Frof. II F Trewman (The 
Specialists’ Series) Pp xii + 244, (London Sir 
Isaac Pitman and Sons, Ltd , 1924 ) 25?. net 

This book gives a survey of the economics of the 
different systems of railway electrification from the 
engineering point of view It is pointed out that for 
the last thirty years electricity has been successfully 
employed all over the world to operate tramways At, 
the beginning of the century it was adopted for elevated 
and tube railways Then came the electrification of 
the suburban railways, and finally, mainly on the 
Continent and in the United States, the electrification 
of the main line railways. It is universally admitted 
that electrification of the main line railways in Great 
Britain is feasible; the only question al>out which 
opinions still differ is the financial one. Were it not 
for the War, at least two British mam lines would have 
been rapidly extending their systems of electrification. 
Apparently they have adopted a policy of waiting, and 
so we are continuing to bum an unnecessary quantity 
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of coal Many who have considered the problem with 
great care are in favour of electrification. This book is 
written for engineers and contains much valuable data 
from the point of view of the economics of the problem, 
but we think that the author could have made out a 
stronger case for electrification. There are not many 
cases—we know of none—where a railway once 
electrified has gone back to steam locomotives, but we 
do know that the electrical staff on most of the English 
railways is in ludicrous disproportion to the mechanical 
engineering staff. In Chapter ii. the author states that 
it can be proved mathematically that the best site for 
a power house from the point of view of transmission 
costs is the centre of gravity of the load. This theorem 
has been recently proved to be erroneous. It requires 
the unwarrantable assumption that the percentage loss 
of power in the minimum case is the same for all the 
distributing mains 

Miscellaneous. 

Animal Nutrition By Prof T. B Wood Pp 
viii + 226 (London: University Tutorial Press, 
Ltd., 1924) 4s. 6d 

The issue of a text-book on animal nutrition from the 
Cambridge Research Institute marks a new era in the 
application of science to the feeding of hve-stock in 
Great Britain For so many years have we been in 
thrall to German and American literature that to be in 
possession at last of an authoritative work of native 
origin, however modest its scope and pretensions, in¬ 
duces feelings so pleasurable as largely to disarm 
criticism. We hope that the present modest volume 
may be regarded as but the forerunner of the more 
ambitious and comprehensive works that should follow 
in due course from the Cambridge workers 

It is a companion volume to Prof Wood’s “ Chem¬ 
istry of Crop Production,” these works being admit¬ 
tedly of elementary character, and although designed 
to meet the needs of the elementary student, bear 
obvious signs that the possibility of a circulation 
amongst advanced farmers has not been entirely out¬ 
side the mind of the writer This dual aim would seem 
to have a strong fascination for the agricultural writer 
—or does the pressure come more from the side of the 
publisher?—and the result is rarely entirely satisfactory 
to either class of reader. Few writers possess the 
genius of Prof Wood for this class of work, but we 
venture to think that even he has only attained his end 
through some sacrifice of the interests of each class of 
reader Had he been writing solely for the student, 
who is assumed to have some knowledge of chemistry, 
he would doubtless have given a rather more advanced 
treatment of the subject matter of his introductory 
chapters, whilst a great deal of the detailed experi¬ 
mental work that is embodied in the text might also 
have been more usefully collected mto an appendix 
or a separate practical manual. For the farmer reader, . 
on the other hand, much of this experimental work 
must necessarily be unintelligible and consequently 
redundant These criticisms, however, in no way 
preclude a very favourable opinion upon the treatment 
of the subject. In his later chapters, in which he turns 
to practical applications, Prof. Wood is excellent, and 
this part of his book will be read and used by a far 
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wider circle of readers than that for which it is primarily 
intended. Special reference may be made to his ex¬ 
tension to fattening animals of the system of ** ration¬ 
ing by performance,” which is proving so successful in 
the case of dairy cows. This is a very real^advance, for 
which all concerned with the difficult task of giving 
advice on practical feeding problems will be grateful. 

The book is well produced and issued at a low price, 
ancl may be warmly commended to all agricultural 
students and others concerned with the feeding of live¬ 
stock. 

Clockmaking , Past and Present . With which ts incor¬ 
porated the more important portions of n Clocks, 
Watches and Bells f by the late Lord Gntnihorpe, 
relating to Turret Clocks and Gravity Escapements , 
By G. F. C Gordon. Pp vm + 232 + 35 plates. 
(London : Crosby Lockwood and Son, 1925.) 16 s net. 

To the makers and lovers of clocks this volume will be 
a welcome addition to their bookshelves. Though not 
intended to be a complete treatise on the subject, the 
author deals systematically with the materials, tools 
and mechanisms of clock-making and gives much ex¬ 
cellent advice. The plates are a notable feature of the 
book, and though naturally most of them are devoted 
to various forms of clocks and clock cases, not the least 
interesting are those illustrating wheel-cutting machines, 
pinions and their collets, new and old screws, and the 
clock hands of various periods. There is one omission 
that should be pointed out On p. 58, when dealing 
with compensation balances, it would have been well 
to explain that the necessity for compensation arises 
mainly through the change in the elasticity of the spring 
of the balance due to alteration m temperature, and not 
through the variation in the dimensions of the balance. 

There is a good chapter on the question of restoration 
and repairs to clocks and clock cases. In a short note 
on British docks for export, the author offers some 
criticism of docks sent abroad, and suggests that if the 
British Horological Institute were to issue designs and 
detailed specifications for three or four types of docks, 
it would confer a great benefit on all concerned A 
bibliography is given containing some 80 or 90 books 
and pamphlets on clocks published since the appearance 
of Derham’s “ The Artificial Cloekmaker ” of 1696. 

Around the Horn to the Sandwich Islands and Cahfomia, 
1845-1830. Being a Personal Record kept by Prof. 
Chester S Lyman. Edited by Prof. F, J. Teggart. 
Pp. xviii + 328 + 16 plates. (New Haven; Yak; 
University Press ; • London : Oxford University 
Press, 1924.) 16s net. 

Psor. C. S Lyman was connected with Yale University 
for thirty-two years as professor of physics and 
astronomy and director of the observatory. He died 
in 1890 at the age of seventy-six. This book is the 
diary which he kept as a young man during several 
years in the Sandwich Islands and California. The 
long sea voyage round Cape Horn occupies only a few 
pages. His observations on the people of the Sandwich 
Islands are of value as a record of past conditions, and 
there is a good account of the volcano of Kilauea. Most 
of the diary has little scientific interest, though some 
of the descriptive matter is vivid. There are many 
interesting illustrations taken from old prints. 
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Letters to the Editor. 

{The Editor does not hold himself responsible fat 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ,1 

^ The Exploded Ether* 

The idea of a universal physical sether seems to be 
getting terribly in the way According to Dr Jeans, 
in the Supplement to Nature of March 7, p 362, 
" It was something more than a coincidence that 
Newton, Kelvin, Clerk Maxwell, and Faraday [the 
advocates of an aether] were all British, while Bosco- 
vich, Einstein, and Weyl are not M Descartes is not 
mentioned 

One notices that the reason for supplanting Maxwell 
by Weyl is based on the original form of “ Weyl's 
electromagnetic theory," which aims at absorbing 
electric fields into space—a theory which Einstein has 
steadily and consistently rejected, for the reason that 
its " two-foot rule " changes its length as it wanders 
through space, so that when it comes back to its 
starting-place it does not recover its original length, 
and (metaphorically) you don't know where you are. 

Seizing on an idea of Eddington's, and utilising the 
Principle of Minimal Action, which is fundamental in 
physical formulations, Einstein has himself developed 
a theory analogous to Weyl's * but he has to admit 
that it cannot in his hands explain electricity by 
atomic electrons It has, however, been claimed by 
another investigator that this can be got over by use 
of a widened foundation, and the question perhaps 
deserves further scrutiny by experts A quotation 
is here relevant, from Prof De Bonder of Brussels, 
the most recent exponent of this interesting but very 
complex algebraic analysis . " En lisant les trois notes 
qu’Einstein a consacrees k la gravifique de Weyl- 
Eddington, on remarque que la confiauce que lui 
inspire cette throne va en diminuant Cest ce qui 
m'a conduit h lui demander son avis actuel, afin de 
ouvoir le communiquer au cours de mes conf6rences 
la Sorbonne J’extrais de sa lettre (Leiden, 4, xu 
1923) la phrase tr6s importante * Deshalb neige ich 
jetzt dazu, der ganzen theoretischen Entwickelung, 
welche auf emer Verallgemeinerung der Riemann - 
schen Metnk durch Verallgemeinerung der V* y 
beruht, uberhaupt keine physikalische Bedeutung 
beizumessen ’ ” 

If there is a distinctively British view of the aether, 
it is the one that was promoted, in his usual frag¬ 
mentary and erratic manner, by Kelvin, the inspirer, 
along with Faraday, of Clerk Maxwell It identifies 
the aether as the substratum, with physical qualities, 
in which all matter subsists as a limited number of 
possible types of atomic structures, and which, more¬ 
over, binds these discrete atoms into a cosmos by their 
necessary interactions across it. Being the medium 
which makes atomic matter possible, ft is not itself 
matter, and is not limited by any analogy to matter. 
It makes no essential difference whether one visualises 
it,as an active physical medium or alternatively 
describes it as " space,” or a ” fourfold extension, 
endowed with physical qualities. The earlier analogies 
introduced waves of light and the electric field by 
contemplating displacement of the small parts of the 
aether, a varying displacement involving strain with 
its energy of elastic deformation. The newer repre¬ 
sentations become feasible through introducing the 
cognate notion of " parallel displacement” of the 
varying M space/ 1 as defined by the algebraic formula¬ 
tions of Prof, Levi-Civita. The relevant problem, as 
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above indicated, is to carry the ideas through as far 
as possible, and so test the extent and appropriateness 
of their analogy with physical reality. 

Fundamental space and time ought, one would 
think, to be uniform, the same everywhere As soon 
as the qualities of space are made to depend on 
the presence of adjacent portions of matter, it ceases 
to be pure space and becomes an interconnecting 
medium with physical properties But this subject, 
on its epistemological side, is far from having yet been 
exhausted. Joseph Larmor 

Cambridge, March 7. 


Ether and Matter and Relativity. 

In the most valuable supplement to Nature of 
March 7, through his Kelvin lecture to the Institution 
of Electrical Engineers, Dr Jeans gives a splendid 
summary of the present position in physics, showing 
how Lord Kelvin's " two clouds ' obscuring the 
connexion of radiation and matter, instead of dis¬ 
persing, have expanded to fill our scientific vision. 
Incidentally, Dr. Jeans makes it clear that in his 
view the terms ether and force are unnecessary, since 
all that they connote can be represented equally well 
by pure geometry, and indeed much better than by 
Lord Kelvin's curiously mechanical mode of attack. 
It is marvellous what hyper-geometry can be made 
to express, and what high reasoning about reality 
can be thus carried on But here comes the point 
I suppose that much the same can be said about the 
non-necessity of the idea of matter That too can 
be expressed geometrically, and apparently dealt with 
analytically, as the impenetrable centre of a warp in 
space, and as ^ - ±g*G , an expression which Prof. 
Eddington says behaved exactly like matter, except 
that it is more continuous than atomic, adding that 
the mind could scarcely recognise anything simpler 
as substantial and permanent (" Math Theory of 
Relativity," p 120) If relativists will grant that 
ether and matter can be equally dispensed with, a 
supporter of the ether need have no conflict with 
them . for ultimate questions about reality and 
existence can be left to philosophers. 

Oliver Lodge 

March 10 


The Source of Stellar Energy. 

The source of a star's energy is debated in recent 
letters by Prof. Lmdemann anci Dr Jeans (Nature, 
Feb 14 and 28). Dr Jeans's conclusion is that the 
liberation of energy from the sub-atomic store occurs 
at a rate independent of temperature and density , 
and if one star liberates energy more slowly than 
another, it is solely because thetormer has exhausted 
the more prolific material. I think that there are 
grave astronomical objections to this view 

First, it requires that the rate of emission of radia¬ 
tion by the star shall be very largely dependent on its 
previous history, whereas the astronomical indications 
are that it is so closely corrflated to the present mass 
that there is little scope for outside factors. Consider, 
for example, two stars, eadh of which has radiated } 
of its original rfiass, so th%t they are in the same stage 
of exhaustion : the first, originally of mass 3, is now 
of mass 1; the second, originally of mass 12, is now of 
mass 4. Their rates of radiation should accordingly 
be in the ratio 1:4; but both theory and observation 
seem to show that a star of mass 4 always radiates 
much more than a times as strongly as the sun 

Secondly, this hypothesis seems to make the stats 
unstable. The energy E which is liberated must be 
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got nd of by radiation, and the radiation L is fixed 
~ by the mass and (to a comparatively small extent) the 
radius of the star. By hypothesis, E cannot be 
altered by a change in the physical conditions, so that 
the star must adjust its radius to bring L to the right 
amount If initially E>L the star is gaining energy 
and therefore expanding , the physical theory indi¬ 
cates that an increase of radius diminishes L, so that 
the discrepancy becomes worse The star expands 
indefinitely. 

The first objection is particularly evident when 
applied to the components of double stars which must 
contain material of the same age and, therefore, of the 
same degree of exhaustion. The hypothesis requires 
that these shall emit energy proportionately to their 
masses—a result which is not verified. The particular 
case of the sun and the earth is referred to by Dr 
Jeans, who meets the objection with a suggestion that 
the material forming the earth was not an average 
sample of the material of the sun at the time of 
separation A short time ago 1 would have admitted 
this possibility ; but I have recently found (in an 
article in the Observatory for March) that the rotation 
of a star must necessarily lead to circulatory currents 
in the interior which would keep the material well 
mixed The argument is based on an extraordinarily 
general formula discovered by H von Zeipel, and I 
do not think the conclusion can be evaded It follows 
that when a star divides, each part has the same 
chemical composition, and if Jeans's rule were true 
the two parts would continue to be similar through all 
Subsequent time. 

It is very difficult to find a law of liberation which 
will satisfy astronomical requirements. In abandon¬ 
ing the contraction hypothesis we seem to have 
jumped out of the frying-pan into the fire—not that 
I see any conceivable prospect of returning to our 
former refuge A direct dependence of the rate of 
liberation on density and temperature seems to be 
ruled out On calculating the numerical magnitudes 
concerned (after taking into account all possible 
exhaustion-effects), it is found to give the star a kind 
of over-stability which would rapidly magnify the 
smallest disturbance into a large pulsation This 
pulsation is supposed to occur in cephcid variables, 
but these are limited to a well-defined range of mass 
and density With the hypothesis here considered 
cephcid variation would be more widespread 

At present, I see no insuperable objection to the 
following hypothesis , I scarcely recommend it in its 
present form, but some theory on these lines seems 
to be the one way out of an almost hopeless deadlock. 
We must consider two processes one of evolution, the 
other of disappearance, of certain destructible forms 
of matter The former is supposed to be dependent 
on density and temperature the latter to be inde¬ 
pendent It must be understood that the two pro¬ 
cesses are not the reverse of one another The first is a 
transmutation absorbing or releasing comparatively 
little energy , the second is an annihilation of matter 
releasing great quantities of energy The first is a 
synthesis involving the bringing together of con¬ 
stituents , its rate therefore depends on physical 
conditions The second is a spontaneous degenera¬ 
tion in which only an isolated atom is concerned. 
The destructible elements are supposed to have lives 
ranging from a few minutes to many years, but most 
of the released energy comes from the long-lived 
products. A quiescent star will be in a steady state, 
except for the slow alteration of mass , the amount 
of self-destroying material and consequent generation 
of heat is thus dependent on temperature and density. 
Pulsation of the star will affect the rate of liberation 
only through the short-lived products ; it should thus 
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be possible to obtain stability without over-stability. 
It is necessary to admit exhaustion-effects also in this 
scheme, in order to reconcile, for example, the rapid 
liberation of energy in Capella with the slow liberation 
in the sun, notwithstanding the higher temperature 
and density m the latter. 

I believe it is widely thought that the comfortable 
phrase sub-atomic energy ought to make the astronomer 
entirely happy , it gives him a long enough time-scale, 
and all is plain-sailing Attempts to guess the modus 
operandt are regarded as mere speculation in an 
unlimited field No doubt it is highly speculative to 
try to predict the processes by extrapolation of the 
modem theories of atomic physics , but the approach 
from the astronomical side is merely the prosaic 
procedure of empirically deducing unknown laws 
from observational data Stellar astronomy is largely 
occupied with determining the rate of liberation of the 
mysterious source in conditions of temperature and 
density (both static and disturbed) which are now 
reasonably well known. Either the astronomer must 
leave this mass of data uncorrelated, or he must try 
to feel his way towards the disentanglement of the 
unknown agencies A S Eddington. 

Observatory, Cambridge. 

March 4. 


The Ages and Masses of the Stars. 

Concerning. Mr Schumann's comments (Nature, 
January 24) upon Dr Jeans's paper (December 6) 
on " The Ages and Masses of the Stars," I should like 
to direct attention to the point of view expressed in 
my paper on “ The Age of the Stars " which was read 
before the National Academy of Sciences on November 
11 last, a few days before the meeting at which 
Dr Jeans presented his work to the Royal Astro¬ 
nomical Society It was there emphasised that the 
decrease of ifiass as a result of radiation is a necessary 
consequence of the theory of relativity If relativity 
be accepted this must be so, independently of the 
mechanism involved in the change of mass as matter 
into mass as radiation. The fact that a star radiates 
means that it loses mass m this way whether all 
the mass lost is lost by radiation is another matter. 
My paper, which is to appear in the Proceedings of the 
National Academy of Sciences for February, goes into 
the point more fully than I can here 

Edward Condon. 

Physics Department, University of California, 
February 14 


Late Paissoiitbftc Art In the Cress well Caves. 

No one could welcome the results of Messrs Garfitt 
and Armstrong's exploration of Cresswell Crags more 
than I do myself, especially as they relieve the 
Palaeolithic inhabitants of these islands from the 
unmerited reproach of an indifference to art. I only 
wish they had been made in time for recognition m 
the last edition of " Ancient Hunters." 

In the light of these recent discoveries, the problem 
of the Cresswell " horse " assumes quite a different 
aspect, and I feel all the more bound to offer fcn 
explanation of the statement for which I am re¬ 
sponsible, referred to by Sir W. Boyd Dawkins in 
Nature of March 7, p. 336. It arose out of a con¬ 
versation with the Rev. A. M Mullins, rector of 
Langwith-Bassett, well known by his exploration of 
the Langwith Cavern, which i$ situated within easy 
reach of Cresswell CragB. Happening to refer to the 
almost complete absence of any artistic work in tine 
Palaeolithic deposits of this country, I mentioned 
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the famous horse as the only known exception to 
the general rule, when Mr. Mullins at once interposed 
with the remark, “ And that is no exception/’ and 
proceeded to inform me that it had been introduced 
surreptitiously into the cave, more than one person— 
as I -understood—having been involved in this nefari¬ 
ous proceeding. He demurred, however, and as I 
thought very naturally, to my request for names, 
but assured me that he spoke of his own personal 
knowledge. 

Any reflexion on the good faith of any of the 
explorers of the cavern—particularly my old and dear 
friend the Rev Magens Mello, the actual finder of the 
engraving—-would have at once aroused my indignant 
resentment, but there was no hint of this, and as Mr. 
Mullins's statement not only disposed finally of what 
I had always regarded as malicious gossip, but was 
also in general harmony with the state of knowledge 
at the tune, I felt that 1 ought to make it public, even 
if only in a modest footnote 

It is to be regretted that Mr Mullins is no longer 
with us to add his explanations to mme. All I can 
do now is to withdraw the controverted statement 
and to delete it from the footnote at the earliest 


opportunity 

Perhaps 1 may be permitted to refer to another 
discovery which was made too late for notice in my 
last edition It is of great importance, since it affects 
not merely a locality but a whole industry I allude 
to the finding by M Peyrony in a Solutrean layer at 
Les Eyzies of a slab of limestone bearing a carving in 
high relief of two oxen (Bos pnmigcnius) When I 
examined this last Christmas I was much impressed 
by its skilful modelling, fidelity to Nature, and 
artistic feeling It recalls, though less bold, the 
famous bisom of Tuc d'Audoubert 

Hitherto the Solutrean age has afforded no objects 
of art, and this has always been regarded as a re¬ 
markable fact, for the Solutrean people were the first 
to introduce that new method in the working of flint 
which produced the most beautiful weapons of the 
Palaeolithic age, and afterwards found its culmination 
in the wonderful productions of Neolithic Egypt and 
recent North America It was supposed in explana¬ 
tion that the Solutreans were a war-like invading 
race, who concentrated all their attention upon the 
perfection of their weapons, and had none left to 
bestow on purely artistic effort We now see how 
far this was from the truth. W J. Sollas. 

University College, Oxford, 

March ro. 


Transmission of Stimuli in Plants. 


Mr. Snow's letter on this subject in Nature of 
January 17, p 82, suggests the following considera¬ 
tions : 

The fact that the velocity of the movement of 
coloured fluids in transpiring shoots and leaves is 
often much slower than the transmission of stimuli 
can scarcely be used as an effective argument against 
the rapid transport of hormones m the transpiration 
current. When a shoot, or leaf, is cut across and 
supplied with stain, thfe whole, or most, of the cross- 
section of its wood may be utilised by the current, 
and the velocity of flow may be comparatively slow; 
whereas, if the water transpired is made good through 
a conduit consisting of one or two tracheae only, the 
Velocity may be very great. It is significant that Mr. 
Snow himself attributes the transmission of a stimulus 
W a velocity of 52 cm. per minute to the movement 
vf water in the vessels (Snow, R., Proc. R.S. B, 


yoi.m, p. 358). , , , 

Mr. Snow refers to his Experiment xi. In this 
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experiment the wood of the petiole of a “ stem and 
leaf preparation " was severed by a single cut of a 
razor. The tension of the water m the wood was 
relieved by the submergence of the preparation in 
water, and yet, after a rest of several hours, a stimulus 
was observed to be transmitted across the cut to the 
pulvinus It still seems to me possible that the 
movement of the motile tissue at the base of the 
pinnules forced water containing the hormone through 
the distal tracheae and that some of this was drawn 
(really pressed by the atmosphere) into the tracheae 
below the cut. The continued expansion of the cells 
adjacent to these tracheae by turgor would give space 
for this movement. Thus relief Of the tension might 
not preclude motion in the tracheae 

In any cause, the experiment requires careful con¬ 
firmation It appears from Mr. Snow’s description 
that the experiment was attempted with 40 stem and 
leaf preparations The exact depth of cut required, 
just severing the continuity of the wood, was attained 
in only 5 01 these. Of these 5, 3 showed no trans¬ 
mission of the stimulus across the cut The extreme 
difficulty of ascertaining with certainty, even with 
microscopic observation, that all the water-conducting 
elements were cut across, and remained severed during 
the experiment, may justify us in suspending our 
judgment as to the correct interpretation of this 
experiment 

Mr. Snow also invites attention to his Experiment 
12, in which he observed that exposing a narrow zone 
of a petiole to steam prevented the passage of a 
stimulus. In his paper he points out that both 
Haberlandt and Fitting obtained the opposite result. 
Furthermore, it is quite probable that substances 
introduced into, or developed in, the tracheae by the 
heat may have prevented rapid motion of fluids in 
these capillaries 

With some trouble I have succeeded m consulting, 
at Mr Snow's advice, Prof Herbert's paper 111 the 
Philippine Agriculturist It has disappointed me 
The details of the experimental arrangements are 
scanty throughout, and until more convincing evidence 
is produced I could scarcely agree with Mr Snow's 
statement—“ The xylem ot the petiole cannot con¬ 
duct excitation downward at all, as has been shown 
by Herbert ,J In fact the latter emphasises more 
than once that, if the downward transmission is to 
be prevented, “ a good deal of the wood " must be 
removed Further, when " dexylification " was prac¬ 
tised bv Herbert, he filled the cavity left by the 
removal of the wood with water. In this, of course, 
the hormone may have been transmitted, as m Ricca's 
experiments, 

Mr. Snow quotes Bose as having showed that the 

E hloem is the conducting tissue, by evidence derived 
‘om electrical changes Unfortunately the same in¬ 
vestigator produces the same evidence m favour of 
transmission in the parenchyma on the inner side of 
the xylem, mistaking it for phloem To this tissue 
both Snow and Herbert deny the power of trans¬ 
mission Henry H Dixon 

School of Botany, 

Trinity College, 

Dublin 


Indian Kala Azar Commission. 

In the issue of Nature dated December 6 , 1924, 
page 840, under a notice of the anniversary meeting 
of the Royal Society, mention is made of an investiga¬ 
tion to be carried out under the auspices of that 
Society upon kala azar in India. The steady spread 
of kala azar in India has for long been a most dis¬ 
quieting feature in certain provinces. Recently, as a 
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result of the action* of certain Provincial Governments 
in providing and encouraging treatment in the villages, 
the number of cases that have come forward has 
shown the disease to be prevalent, more particularly 
in Assam. Bengal, and Behar, to an extent hitherto 
unsuspected The number of cases treated has 
steadily increased as the benefits of treatment have 
become known, until the total for 1924 m Assam and 
Bengal alone has exceeded 100,000 treated cases 
But this probably represents only a portion of the 
actual incidence of the disease. There is reason also 
to believe that even in recent years kala azar has 
extensively invaded new tracts, e g whilst in 1910 
only a few foci were to be found in Upper Assam, 
infection in the villages of the southern portion of 
this area is now almost universal There is no 
question, therefore, as to the menace of this disease, 
which has something of the relation to India that 
sleeping sickness has to Africa. 

It may interest readers of Nature to know that 
tins state of affairs has received very serious attention 
in India, both in respect to efforts to cope with the 
fatal effects of infection by special measures for 
supplying treatment, and in regard to scientific 
investigation with the view of discovering the method 
by which the disease is transmitted Formerly kala 
azar was classed as an untreatable and almost 
necessarily fatal disease Since the discovery of the 
effect of tartar emetic in treatment, a large propor¬ 
tion of cases now yield to this drug, and the bene¬ 
ficent action of Governments in providing treatment 
has had an immense effect in the saving of life, 
though it has not apparently had any measurable 
effect in decreasing the incidence of kala azar, as was 
at one time hoped The scale on which treatment 
has been organised will be appreciated from the 
colossal total of treated cases already given, which 
represents for the greater part cases of kala azar 
treated near their own homes in the often remote 
infected villages, and cases which would otherwise 
have been unable to avail themselves of treatment 
even had the benefits of such been known to them. 
In Assam particularly, where the organisation for 
kala azar treatment has developed into one of the 
most remarkable efforts in ameliorative medicine m 
modern times, legislative measures have been freely 
taken, including an organisation for survey and 
notification and compulsory treatment where neces¬ 
sary The need for the latter, however, has steadily 
disappeared as the benefits of treatment have become 
known In addition, improvements in treatment 
which have largely originated in India promise in 
the future still further to rob kala azar of some of its 
terrors, for by the use of special antimomal com¬ 
pounds, e g urea stibamme, the percentage of success¬ 
ful treatments can be increased to include all but some 
i-o per cent of the 10-15 per cent of cases resistant 
to the ordinary method of treatment by tartar emetic. 
By the use of these drugs also the necessary period for 
treatment is reduced from a tedious period of three 
months to one of a month or less 

Unfortunately, treatment of what is probably only 
a percentage of the actual number of cases, however 
effective to the individual sufferer, appears to hold 
out very httle hope of preventing the continued 
spread of the disease, and effective preventive action 
can scarcely be successful until the method in which 
kala azar is contracted is known. The need for 
research on these lines has been all along appreciated 
in India, where, apart from the earlier work of Donovan, 
Rogers, Patton, Row, and others, there has been for 
the last ten years almost continuous investigation 
m the form of a Kala Azar Inquiry that has worked 
under officers well known as protozoologists and 
workers on insect-transmitted diseases. In October 
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1923 it was decided at the annual meeting of Research 
Workers of India that kala azar should receive 
attention as a priority research, and a draft constitu¬ 
tion for a Kala Azar Commission was drawn up and 
submitted to Government. The Commission, financed 
by the Indian Research Fund Association and the 
different interested Provincial Governments, was 
constituted early in 1924, and has since been at work 
chiefly m Assam, where the facilities for the study of 
the disease are specially great In connexion with 
the Commission is an ancillary inquiry at the School 
of Tropica) Medicine, Calcutta, constituted by Major 
R Knowles, I.M.S , Dr. L E Napier, and Assistant 
Surgeon R. O A Smith This inquiry, led by their 
previous epidemiological work to suspect either the 
sandfly (Phlebotomus), or the minute midges Culi- 
coides, as the transmitters of the disease, were able to 
show that the parasite of kala azar develops with 
great certainty and ease in the sandfly P argenttpes . 
The investigation of the relation of these insects to 
kala azar transmission is now taking first place m the 
researches of the Commission, who have already con¬ 
firmed the results of the ancillary inquiry that sand¬ 
flies of the above species fed on the peripheral blood 
of kala azar cases, in about 25 per cent of those fed, 
develop infections of the mid-gut with the flagellate 
form of the parasite These infections by the fifth 
day after feeding may be so heavy as to be comparable 
1 with the condition seen in culture and m natural 
infections with Herpetomonas 

There remains, however, much to be done before 
the sandfly can be stated definitely to be the trans¬ 
mitting agent, foi the method in which the parasite 
re-enters man is still unknown, nor has it yet been 
shown by experimental feeding or otherwise that 
infection can result in this way Extensive investiga¬ 
tion is also necessary even when the carrier has been 
demonstrated before practical results can be achieved 
in prevention The Commission, though now working 
m Assam, will undertake researches in turn or simul¬ 
taneously in other provinces, in order that full ad¬ 
vantage may be taken of comparison of the conditions 
in as many areas as possible It is understood that 
the investigation under the Royal Society will in part 
at least be carried out in collaboration with this 
Commission, thus greatly strengthening and assisting 
the action already taken by India for the investigation 
of kala azar. S. R. Christophers. 


Series Spectra of Two-valence-Electron System* 
and of Three-valence-Electron Systems* 

We have recently been able to prove that the 
following laws first discovered m the X-ray field, 
namely (i) the Moseley law, (2) the regular-doublet, 
or Soramerfeld, law, and (3) the irregular-doublet, or 
Hertz, law, hold also throughout the whole field of 
optics, provided only the radiating atoms under 
comparison have the same electronic structure but 
vaiying nuclear charge. 

We have further been able to obtain m our “ hot- 

r k " spectroscopy long series of such atoms of 
electronic structure, such as the seven stripped 
atoms Nal, Mg II, A 1 III, Si IV, PV, 9 VI, and 
Cl VII, a stripped atom being defined as an atom 
robbed of all its valence electrons save the one that, 
by jumping between the series of energy levels 
characteristic of the atom, gives rise to the observed 
spectrum {Millikan and Bowen, Physical Review* 
January 1924, September 1924, April 1925). 

We have also found the foregoing X-ray laws, 
especially the irregular doublet law, powerful means 
for the interpretation of complicated spectra, 4 4^ 
for the picking out of the lines due to particular elec* 
tronic jumps In atoms in various stages of ionisation* 
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We have thus recently worked out and published 
the fairly complete spectra of a considerable number 
of stripped atoms. 

In the present note we present the condensed 
results obtained by the extension of the same method 
to two more series of atoms of like electronic structure, 
namely, two-valence-electron systems, such as Mg 1 , 
A 1 II, Si HI, P IV, S V and Cl VI, and three-valence- 
electron systems such asAII, Si II, PHI, S IV, and 
Cl V The method of obtaining these results will be 
presented in detail in forthcoming articles, but the 
term values divided through in each case by the square 
of the effective nuclear charge are presented in the 
following-tables, from which, however, Cl V and Cl VI 

TABLE I 

Comparison of Tkrm-valurs of a Series ok Atoms 
CONSTITUTING A TWO-ELECTRON SYSTEM, Mg I, A1 II, 
SiIII, PIV.SV 


N. 

R/N* 

3 * 

12192*78 

4' 

6858-44 

5 

4389-4°. 

s 

fMg/i 

AI/4 

S1/9 

P/i 6 

ls/*s 

‘ 

20474 5 
I 5 M 7 3 

12902*5 
”730 5 
10923-0 

9799*3 

7942*04 

7090-0 
6592 5 

* 

Pi 

fMg/i 

AI/4 

S1/9 

P/16 

S /35 

3 U 7 ho5 
2H57 0 3 
24097 7 

2 I 022*8 

| 20019-9 1 

13820 0 
11598-17 
10522 5 
| 9864 1 

; 9407*7 

7419-0 

<> 535*34 

d . 

Mg/i 

AI/4 

Si /9 

P/16 

(S/25 

13714-7 

I40784I 

14121*4 

14074*1 

13988-0 

7479*5 

7595-02 
7604 4 
7583*2 

4704 1 

4700 18 

/ \ 

rMg/i 

IAI/4 

. . 

<>994 8 
7109 90 

44690 
4<*>3 27 

a 

Al/4 



4419 45 


TABLE II. 

Comparison of Term-values ok a Series of Atoms 
CONSTITUTING A THREE-ELECTRON SYSTEM, Al I, 

siii, pul siv 


N 

R/N*. 

3. 

12192*78. 

4 

6858*44. 

5- 

4389.40- 

/ Al/i 

• SB 

IS/16 


22933*27 

16580*8 

1 3944*2 
12506*8 

10591-58 

S462*9 

7477-0 

6908*2 

(Mil 

4 . J Si /4 

48168*87 

32882*8 

269747 

237870 

I53X6-48 

I26430 

II3I3*5 

I0489*0 

8003*24 

„ (SR 

1384415 

13119-3 

14050*0 
*4337*5 

9347*22 
| 7700*0 

7$Z«-3 

7884-5 

6043*31 

/ Al/i 

• ? 

1 

6962*6 

4451*5 

-E; 

19124*3 

13903*9 

16127*3 

.. 

*• 
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are omitted because not enough lines have been 
identified to permit of the complete working out of 
term values. 

I S Bowen 
R A Millikan. 

Norman Badge Laboratory of Physics, 
California Institute of Technology, Pasadena. 
February, 1925. 


Losses of Ammonia from Soil by Volatilisation. 

The present communication is a preliminary note 
on the subject of the loss of volatile constituents from 
soil, which it is proposed to investigate in detail and 
on a large scale in the immediate future 

It has, of course, been known for long that while 
the growth of grasses and tree vegetation on an undis¬ 
turbed soil produces increases in the nitrogen content 
of the soil largely owing to the activity of a series of 
nitrogen fixing organisms, the cultivation of a soil 
in wntch the nitrogen equilibrium point had been 
raised by quiescence invariably results in a loss 
which was not recoverable in the crop 

In this way there is a leakage of nitrogen which 
represents a serious economic loss This occurs not 
only m Great Britain, but is even more pronounced in 
those countries where climatic conditions arc such 
as to cause a very complete desiccation and aeration 
of the surface ljfyer 

It was shown by Hall and Miller (Journal of Agnc. 
Science, iv 56) that when dishes of sulphuric acid 
were exposed above the soil there was a small absorp¬ 
tion of ammonia which was supposed to come from • 
the atmosphere. They observed that very consider¬ 
able quantities of ammonia were given off from the 
soil as a result of an application of ammonium salts, 
and they conclude that “ if the soil is palpably giving 
off ammonia during the months immediately following 
the ammoniacal manuring it must still be doing so 
at other times of the year " 

It has been shown previously by one of Us (Oxford 
Forest Memoirs, No 2) that m those soils which 
contain large Quantities of ammoniacal nitrogen 
there is a considerable portion of this which can be 
easily removed by solution in water, and further, that 
when the total amount of ammonia increases during 
desiccation, as is normally the case, the larger part 
of this increase is in a form in which it can be removed 
by water alone 



Moist 

I St 

Period 

2nd 

Period 

3 rd 

Period. 

Total ammonia 

11 parts per 
million of 
dry soil 

16 

19 

22 

Water Soluble 



Ammonia 

10 „ ,, 

13 

16 

19 

Solubility per¬ 



8 4 *2 

86*38 

centage 

90*9 m * 1 

81*25 


These figures show an increase in total amount of 
ammonia, which is largely composed of ammonia so 
little retained by the soil that upwards of 80 per cent, 
is removed by solution in water alone. The drying 
of these soils was earned out slowly and without 
aeration. 

During the desiccation the increase of ammonia 
did not appear to be due to denitrification, as there 
was an increase in the nitrate content as well during 
the time of drying, ' 
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Moist 

tut 

Period 

2nd 

Period. 

3rd 

Period. 

Nitrate 

49 parts per 
million of 
dry soil 

53 

69 

69 

Increase as per¬ 
centage of ini¬ 
tial concentra* 
tion 

8*2 

40*8 

ao 

6 


These results and others winch arose in the course 
of an investigation into the presence of phenols in the 
soil, and the observations of Hall and Miller, already 
quoted, led us to carry out a senes of expenments in 
which attempts were made to aerate the soil under 
different temperature conditions, and to determine 
whether any volatilisation of ammonia coukl be 
detected 

The results of the first senes, carried out with dry 
air at room temperature, are given below. The 
dehydration of the soil in these took place slowly 









Moisture lost 1 

Soil 

Crop 

Vas* >n 

Pm 

Total 

Nil, 

Soluble 

NH, 

Volatile 

NH, 

during Dehy¬ 
dration as per 
cent of Dry 
Soil 





ppm 




Forest 

1 SUgH 

Corsican 

Winter 

5 

5 7 

2 1 

I 45 

30 


Pine 

Spring 

A 

4 95 

1 5 

' 2 

35 


Oak 

Spring 

7 

2 4 

8 

1 8 

3« 


Larch 

Summer 

4 

8 8 

4« 

1 2 

41 


The second series were carried out with different 
soils and the aeration was effected by a current of dry 
air, the temperature of this and of the soil being 
maintained above 50° C 


Soil 

Crop 

Volatile NH., 
Paits per million 
of Drv Soil. 

Moisture loit during 
Dehydration as per 
cent, of Drv Soil 

Egypt 
Chalk . 

Cotton 

1 I 

15 

Barley 

*5 

12 

Marlstone 

Pasture 

5 

31 

V itch 

Hothouse 

1 

1 

1 

1 1,5 

(u 


When he “ attains ” fame m the world he is struck* 
with fear that his ideals may have declined with hie 
lost youth and hopes, and exclaims ■ 

. . . Would I were sure to win 
Some startling secret in their stead, a tincture 
Of force to flush old age with youth, or breed 
Gold, or imprison moonbeams till they change 
To opal shafts *—only that, hurling it 
Indignant back, I might convince myself 
My aims remained supreme and pure as ever ! 

In mature age he " aspires " again, looking back 
over more disappointments than triumphs, and the 
old passion swells up once more, struggling under the 
rein of reason 

And I betake myself to study again 

Till patient searchings after hidden lore 

Half wring some bright truth from its prison ; my frame 

Trembles, my forehead’s veins swell out, my hair 

Tingles for triumph. Slow and sure the morn 

Shall break on my pent room and dwindling lamp 

And furnace dead, and scattered earths and ores „ 

When, with a failing heart and throbbing brow, 

I must review my captured truth, sum up 
Its value, trace what ends to what begins, 

Its present power with its eventual bearings, 

Latent affinities, the views it opens, 

And its full length in perfecting my scheme 
I view it sternly circumscribed, cast down 
From the high place my fond hopes yielded it, 

Proved worthless 

Finally, when he "attains" to wisdom while dying 
in poverty and neglect, Paracelsus, " the searching and 
impetuous soul," reviews his career of discovery and 
traces the course of Nature from the time when 
The centre fire heaves underneath the Earth 
And the Earth changes like a human face, 
and onward in a fine description of the origin of land, 
the advent of plants and animals and their develop¬ 
ment. 

Suggesting some one creature yet to make. 

Some point where all those scattered rays should meet 
Convergent in the faculties of man. 

Surely this is not only appreciative but prescient 
also of scientific thought, for Browning wrote the 
poem in 1835 when Darwin was still sailing the seas, 
an unknown assistant-surgeon on the Beagle 

Hugh Robert Milt. 

February 28. _ 


These figures again show a considerable amount of 
ammonia volatilised from the soil 

An apparatus is in the process of construction which 
will deal with large quantities of soil, and it is 
hoped, will enable an extended senes of observations 
to be made with soils of different types and at different 
temperatures. 

G R Clarke 
C G T Morisqn 

School of Rural Economy, 

Oxford 


Robert Browning as an Exponent of Research. 

I have read with delight Mr Lamplugh's gloving 
appreciation (Nature, February 28) of Browning's 
sympathy with scientific thought, and I agree with 
every word except that one searches vainly in 
“ Paracelsus ” for any clear appreciation of scientific 
research For more than forty years I have felt that 
that poem breathes throughout the very spirit of 
scientific enthusiasm which is the mainspring of 
research Paracelsus first “ aspires " 

To contemplate undazzled some one truth, 

Its bearings and effects alone —at once 
What was a speck expands into a star, 

Asking a life to pass exploring thus 
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The Translation of Helmholtz’s Physiological 
Optics. 


The reviewer of Helmholtz’s " Physiological Optics " 
(Nature, December 20 , 1924, p. 887) remarks, " at 
last a deep reproach has been lifted from the record 
of English scientific literature." - 

Nearly quarter of a century ago (on returning from 
three years' work in a German scientific institution)) 
I proposed to Messrs Longmans that I should write 
a translation for them to publish They agreed, and 
secured the services of Sir Michael Foster to edit the 
work, and bring it up-to-date. Sir William Abney 
and other scientists warmly supported the idea. The 
German publishers also were quite willing, and agreed 
to lend their cliches. The scheme fell through 
because the heirs of von Helmholtz, after long delay, 
refused to grant the rights of translation, acting oh 
the advice of Prof. Arthur Komg. I forget the exact 
terms of Kdnig's letter, but it was to the effect that 
the book dealt with researches which had not been, 
completed, and therefore it would be unfair to the 
memory of von Helmholtz to allow it to be presented 
to English readers as representative of his work. 

Alice Everett, 

Teddington, Middlesex, 

February i 7, * 




% 



March 21, 1925] 


NATURE 


425 


The Historical Succession of Cultural Impacts upon South Africa. 

By,Prof Raymond A. Dart, University of the Witwatersrand, Johannesburg, South Afrira. 


S INCE their discovery by the ivory trader Adam 
Renders (1868) the famous Zimbabwe ruins in 
Rhodesia have formed the rallying-pomt around which 
a fierce and even bitter controversy has raged amongst 
anthropologists and others. The central point at issue 
is whether these stately relics owe their existence to 
an endogenous civilisation, which has since vanished, 
or to an external and highly advanced culture the 
impact of which, though powerful, was gradually and 
mgloriously diminished at a remote historical period 
The confiiet which has proceeded about this issue 
has been valuable in causing suggestive data of con¬ 
siderable magnitude to be placed upon re<ord It has 
revealed the existence of a stupendous enterprise in 
mining of gold, coppei, tin, and pigments which in¬ 
volved virtually the whole territory from the Belgian 
Congo on the north to the Central Transvaal on the 
south, and from the Kalahari Desert in the west to 
the Portuguese East African toast m the east. These 
undertakings were prosecuted with a finesse which 
never fails to < ommand the respect of modern engineers 
Rhodesia, the centre of the mining area, is found at 
the present time to be pervaded by extensive monu¬ 
mental remains in the form of monoliths, stone circles, 
and stone buildings, together with vast areas of 
terraced cultivation In many instances the buildings 
reveal a nicety of architecture and a regard for sanita¬ 
tion such as are not characteristic of Southern African 
natives. Moreover, the ornamentation and objects of 
phallic worship found in numerous sites have betrayed 
to many the influence of a people with artistic feeling, 
and with a complicated theology and religious ntual. 
who were probably Phoenician, coming from Sabaea 
in south-eastern Arabia 

Important as the information at our disposal may 
be, we are far from an exact knowledge m any of the 
fields involved in this evidence There has been as 
yet no systematic anthropological survey of even 
a portion of the territory involved In the absence of 
detailed and precise data, it has been easy for ill- 
informed argument to accumulate and the significant 
issues to be overwhelmed in a sea of conjecture. 

It is at this juncture that the painstaking and tireless 
investigations of a Trappist monk of the Marianhill 
Monastery in Natal appear to provide decisive informa¬ 
tion such as has been so long searched for Equipped 
with the knowledge of an artist skilled in reproducing 
and retouching medieval works of art in the Cathedrals 
of Cologne, Bonn, and elsewhere, Brother Otto has 
been copying with infinite patience for some years the 
Bushman paintings found m the rock shelters of the 
Kei River Valley, in the eastern portion of the ('ape 
Province, Copies of certain of these he has forwarded 
to me with notes for the purposes of this article. 

Bro, Otto is not the first investigator who has 
worked in this region. Stow visited a number of the 
caves here; and another priest, P. M. A. Schweiger, 
published ( Anihropos , 1913) certain of the 
paintings which Bro. Otto has since studied more 
minutely, It has remained, however, for Bro. Otto 
to reveal the historical significance of these works of 
art, 
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In the first place, Bro. Otto believes he is able to 
prove that the art of painting was indigenous to this 
country, and was not introduced from outside. The 
works which illustrate the beginnings of the art are 
cnide drawings in charcoal, chiefly of animals, and 
later of naked human forms revealing the well-known 
Bushman characteristics. Apparently, by experi¬ 
menting with pigments mixed with the juices of the 
Euphorbia flora, works were executed with exceedingly 
fine brush technique The pigments, of which a 
considerable variety was utilised, seem finally to have 
been rendered impervious to the passage of time and 
the most rigorous ciimatn exposures by the discovery 
of the value of oil as a medium, until latterly the 
finest works were executed indifferently in the recesses 
of shelters or on the weather-beaten faces of the rocks 
outside 

These matters are important enough, but a greater 
human interest attaches to the discovery that, after 
their technique had b’eeome perfected, the Bushman 
found subjects for artistic exploitation in voyagers 
w ho visited their < oasts and inland rivers at a period 



1 11 1 —lUislnnan inintmg in tii*ep ml monodironK., in 'l i ive near 

ihe confluent e of NfioU»vx ami ktn Rweis (After Km Olio ) 

so remote in time that paintings depicting them are 
sometimes found to be partially covered by an incrusta¬ 
tion one-sixteenth of an inch in thickness 
From twenty-eight separate sites over an area 
twenty miles in length along the Kei River, Bro Otto 
has collected more than two hundred and fifty copies of 
painted groups, and has not omitted, to lus knowledge, 
any detail depicted by these primeval artists within 
this circuit From this mine of material he is in a 
position to prov ide authoritative information concerning 
the homeland of these visitant navigators of early 
times. 

A picture from a cave near the confluence of the 
Ngolosa and Kei Rivers ui the ('ape Province is repre¬ 
sented in Fig. 1. Here we find the figures of two naked 
Bushmen, and of two foreigners—gigantic in the 
Bushman’s estimation, and wearing ancient Asiatic 
tunics and headgear The painting depicts a scene in 
which a piece of clothing is about to be cast over a 
nude Bush maiden by a bearded man dressed in a 
Phrygian tunic and cap, and carrying a weapon 
(sword 2 ). Opposition is expressed in the antagonistic 
attitude of the naked Bushman, who carries a stick in 
his hand, while the operations are followed closely by 
the other massive figure, also clad in a tunic, but 
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wearing a cap of Babylonian design. This figure has 
no weapon, and is presumably that of a merchant 
captain. Other pictures of similar alien intruders show 
them to be usually bearded and armed with bows and 
arrows, shields, and other weapons—swords and 
javelins,—whereas the Bushman in these old pictures 
is generally unarmed or is armed only with a stone r or 
a stick It seems possible from these facts that the 
Bushman learned the use of the bow from such visitors 
It is amazing to find that the clothing and headgear 

SaWoron up 



Figs » anti 3 —On the left, figure of Martini, ongtml in the Berlin 
Museum (After llirkner, “Rissen und Vrtller.'*) On the right, 
Mithras slaying u hull, original in the Louvre, Paris (After Hochland ) 

of the people depicted in this painting have their 
counterpart upon the bas-rchefs of Babylonia and the 
ancient paintings and sculptures of the Mediterranean 
area (see Figs 2 and 3). 

It is perhaps equally remarkable that no inferences 
have been drawn from pictures already published 
similar to those in the possession of Bro. Otto. More 
than twenty years ago there appeared in the “ Natal 
Railway Guide ” (1903, p, 216) a picture (Fig. 4), photo¬ 
graphed in Natal by J E. Middlehrook, which presented 
the same striking juxtaposition of naked Bushmen 
and clothed Asiatics of the Babylonic-Phcenician 
period. This photograph was reproduced for the pur¬ 
poses of an article by I). Waterston in the Scientific 
American (1915, p 191). In the meantime, as men¬ 
tioned already, another priest, Albert Schweiger, had 
published (. Anthropos , Bd VIII, 1913) numerous 
pictures poitraying the presence of clothed foreigners 



Fig 4-“Bushman painting fiom Natal revealing contact of Phoenicians 
with Bushmen (Afttr photograph from the “ Natal Railway Guide,' 
1903, and ! he S*%entijx< Amtru an ) 

which were gathered in the same area as that examined 
by Bro. Otto A copy of one of these paintings 
('lafel XT ) showing a Babylonian type of cap is shown 
in Fig 5. 

Pictures showing clothed foreigners are also to be 
found in the classical work of Miss Helen Tongue 
(“ Bushman Paintings,” Oxford, 1909). This author 
has published many plates of paintings copied in the 
eastern part of the Orange Free State and Cape 
Province. Plate XV., No 102, of her work presents a 
“ procession of men and women dressed in cloaks” 
The faces of the members of the procession are painted 
white—a feature of no small significance when it is 
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recalled that Bushmen generally represented them¬ 
selves and other African natives by means of a black 
or a scarlet pigment. Bro. Otto’s experience agrees 
with that of Miss Tongue and of J. E. Middlebrook 
(i vide Fig. 4) in finding the features of these alien per¬ 
sonages depicted usually by means of a white pigment. 

We have seen, then, from the independent evidence 
of at least four people, that foreigners who were clothed 
in Phoenician and even Babylonian garb were well 
known to the aboriginal Bushmen of the Eastern Cape 
Province, Orange Free State, and Natal. But perhaps 
the most beautiful reproduction of a Phrygian cap was 
discovered by Father Krauspenhaar a thousand miles 
north of this region, m Rhodesia, at Rusapi, which is 
situated on the Beira-Salisbury railway some two 
hundred miles inland. Fig. 6 is a drawing of Father 
Krauspenhaar’s copy of this picture. 

In a portion of the same area (Barkly East) as that 
examined by Miss Tongue are many pictures of clothed 
and capped Phoenician foreigners, some of which have 
been reproduced in Dr 0 . Moszeik’s “ Malereien der 
Buschmanner ” (Berlin, 1910, pp. 61 and 66). Barkly 
East is situated on a tributary of the Orange River 

f>^|oniAn cap 

Fig s —Bukhman 
painting fro m 
“Nthintshi near Kci 
Kivcr.C4i.pe Province, 
depicting a foreigner 
(Schweiger ) 

nearly two hundred miles inland, and consequently we 
are now in a position to state that the whole of the 
eastern portion of the African continent for some 
hundreds of miles inland, which lies between the 
latitudes of the Zambezi on the north and the Orange 
and Kci Rivers on the south, was exploited by the old - 
colonists , as Bro Otto terms them, from South-west 
Asia in remote ancient times. He calls them old - 
colonists because he believes he is able to prove con¬ 
clusively from the paintings that these very ancient 
voyagers not only visited these territories and carried 
off their denizens, particularly their women, but also 
intermarried with them and settled down amongst 
them, bringing to them novel arts and customs (Fig. 7). 

The significance of these observations for the un¬ 
ravelling of the Zimbabwe riddle is not far to seek, for 
they reveal the unsound nature of Randall Maclver's 
theory of medieval and even Bantu origin of the ruins, 
mines, and agricultural terraces south of the Zambesi* 
The pictorial art of the Bushman has preserved through 
the lapse of centuries unassailable evidence of the 
impact of ancient civilisations of the Eastern Medi¬ 
terranean and Mesopotamian areas upon a Bushman 
South Africa which betrayed in their day no evidence 
of Bantu contamination. 

One of the supposedly crucial pieces of evidence 
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Flo 6. — Bushman painting in 
monochrome red from n <ave 
near Rusapi, Rhodesia (After 
P F. Krauspenhaar.) 
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adduced by Maclver in support of his hypothesis of a 
medieval Rhodesia, the culture of which was of purely 
Bantu origin, was the constantly recurring discovery 
of Chinese porcelain in these ruins. The presence of 
this ware was rather naturally attributed to Portuguese 
influence, But the Chinese were navigating the Indian 
and Pacific oceans in luxurious fashion in the days of 
Marco Polo, when the Princess Kok&chin went by sea 
from China to Persia. Nearly three centuries before 
Marco Polo’s time, Alberuni (about a d. 1030) records 
that The reason why in particular Somanath (in 
India) has become so famous is that it is a harbour for 
seafaring people, and a station for those who went to 
and fro between Suf&la in the country of the Zanj and 
China” (E. C. Sacbau, 19x0, vol. 2, p. 104) Indeed, 
the timid writer of the Penplus found his way south 
along the African coast so far as Rhapta in the first 
century of our era, and relates of Arab captains and 
agents at that period (t who are familiar with the 
natives and intermarry with them, and who know the 
whole coast.” There is every reason for believing that 
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in the early centuries of the Christian era, and perhaps 
prior thereto, when Chinese arms were pushing far 
westward upon land, Chinese shipping was contesting 
with Indian and Arabian vessels the trade of the East 
African coast, which had already fallen from the hands 
of Egypt and Mesopotamia and those who brought and 
carried for these countries. 

Fig. 8 is a copy of Miss Helen Tongue’s Plate XVIII., 
No. 27, of which she states that* 1 the whole appearance 
of this painting is ancient.” The present interest lies 
in the fact that it portrays a man of light brown com¬ 
plexion, adorned with two necklaces, arrayed in 
sumptuous apparel, and carrying on his head a peaked 
Chinese hat. Bro. Otto has also discovered a number 
of pictures (e>g. Figs. 9 and 10) showing this un¬ 
expected type of headpiece. In the light of all these 
facts it must be recognised that Maclver’s hastily 
drawn conclusions are utterly inadequate to explain 
the ethnological problems of the southern end of this 
continent. 

That Rhodesia was brought into contact directly 
with Arabian and Indian agricultural products is 
shown by the fact that vines, lemons, figs, and cotton, 
though pot indigenous to South-east Africa, are found 
on tho terraced fills of Inyanga in Rhodesia, 11 Living- 
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stone, Chapman, Burton, Kirk, and all authorities on 
Zambesia down to the present day have called attention 
to the great number of plants, fruits, and trees of Indian 
habitat to be found together on the Rhodesian gold¬ 
mines area. These are, of course, not indigenous to 
this country : the now wild Tonge manga , a cotton of 
Indian origin, not the Tonge eadja , which is indigenous , 
also a bean, Cajanus Indtcus , known in India as the 
Dhal Plant, the Indian fig, grown wild; and a tree, 
matuvij found elsewhere only in India There is also 
the Mahobohobo , which has its habitat only in Southern 
India and Malaya In Rhodesia this tree is only found 
on the area of the prehistoric rock mines, but the vast 
extent of the country now covered by its forests 
demonstrates that it arrived in some exceedingly 
remote time ” ^ Guide to Rhodesia,” 1924), 

Whether Chinese pottery reached Rhodesia by a 
European or, as is more 
likely, by a more direct 
route past India and 
Arabia, the discovery 
of it affords us little 
light upon what was 
taking place in 
Southern Africa long 
before European and 
even Indian and 
Chinese contact was 
possible; and it is 
precisely here that the 
evidence accumulated 
by Bro. Otto is of 
premier significance, 
seeing that it demon¬ 
strates an extremely 
ancient cultural impact 
upon the aboriginal 
Bushman 

These remarkable 
pictures also bring into 
their proper perspet - 
tive a senes of dis¬ 
coveries of a different 
but allied nature which 
have been inadequate¬ 
ly appreciated hitherto. 

About fifty years ago, 

Mr. Thomas Cook, who is still living in Durban, dis¬ 
covered twenty-eight coins in a calabash at a depth of 
about six feet, on the site of a native hut, near the beach 
at Fort Grosvenor in Eastern Pondoland. Many of these 
were so worn that their inscriptions were illegible— 
illustrating tlxat they had been much handled—but 
some, which were legible, were described by Mr G. F. 
Hill, of the British Museum, in the Classical Review 
(of 1897 or 1898). The oldest three coins were of the 
period of Ptolemy I, II., and IV. respectively (i.e. 
304-204 b.c.), and the other coins examined were 
Roman coins issued between the dates a.d 296 and 313, 
five of them being struck at Alexandria, two at Antioch 
in Syria, and one at Cyzicus. 

This discovery is not the only one of its kind, for 
when the monks were building their water reservoir 
at Marianhfll, twenty-six miles from Durban, they 
found, at a depth of eighteen inches in a recent stratum 



Fit, 8 — HushrtMn painting in light 
brown and dark bmwn, from 
M.igd»la ( near lWrkly hast (After 
Miss 'I ongue ) 
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Fig. 9.—Uhman 
painting on a stone 
block, TLliwem, Kei 
River, depicting a 
foreigner 


I- IG 10. — Hush 
man painting 
■ in black from 
cave oil the 
White Kci 
River, Cape 
Province, de¬ 
pict i n g a 
foreigner 
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of sand and humus on the side of a lull, a Hebraic coin 
of the reign of Simon Maaabseus (143-136 b c), with 
the inscription “ fourth year of the deliverance of 
Sion ” (Anthropos, Bd. V , 1909, p 168) 

Now it is conceivable that stray Egyptian, Macca- 
beean, Syrian, and other coins might penolate even 
to extreme Southern Africa without any intense 
cultural movement being afoot; but coins generally 
signify commerce, and the most cursory examination 
of any map of Africa south of the Zambezi will show 
that Palestine and Arabia—those homes of commerce 
—have left behind very clear evidence of a lengthy 
contact with this part of the globe It is by no accident 
such as might conceivably determine the movement 
of coins, nor by any philo-Semitic proclivities of the 
Portuguese, that we find in Portuguese East Africa and 
the countries adjacent thereto plat e - names such as 
Antiocha, Jacobecua, Jacoja, Jacota, Gad sane, Gad- 
zema, Jofane, Gaza, Gizha, Sinoia, Jobo, and the like 
The two rivers Sabi and Sabie as well as Lake Sibai, 
together with Sabia, Sahetsi, Sebaba, Sehakwo, 
Shebekwe, Shibuto, Shibabara, Chabane, Chiba, Chibi, 
Chibambala, Chibababa, and so on, owe their names 
to a people fascinated by the central root Saba, Seba, 
or Sheba, just as the Dutch have left in South Africa 
their “ fontems ” and “burgs,” the English their 
u Londons ” and “ Cambridges,” and the Scotch their 
tr Dundees ” and“ Glencoes ” So, too, Masihi, Mazibi, 
Mazibila, Masipe, Mnpa, Mriha, and Mareba have an 
intimate relation with Marib, in the same way as 
Mocuba, Mokuba, Mkubi, Namoko, Makiki, Muchacha, 
Machicbe, and Machacane recall the Arabian Mocha 
In brief, the themes for the variations provided by 
hundreds of place-names south of the Zambezi he 111 
the Asiatic continent, and still await the investigations 
of specialists in this field The evidence to be culled 
from this study will be especially valuable in“ dating ” 
and “placing” the different cultural intrusions 
Many of the Arabian names are undoubtedly pre- 
Koranic. In addition to names from Western Asia, 
there are Indian types such as Ricatla, Mandle, and 
Kande, and variants of the old name of Japan (Zipangu), 
namely, Chipanga and Chipinga I have entered into 
this matter of place-names in some 
detail Decause, rich as the field obvi¬ 
ously is, I am not aware of any serious 
study of this sort made hitherto upon 
this locality 

We have considered already evidence 
which indicates that, prior to the com¬ 
ing of the European, not only medi¬ 
eval Arabian, but also Indian, 
Chinese, pre-Koranic Arabian (Himy- 
aritir-Sabaean), Palestinian, Phrygian, 
I* if. 11 — Bushman and even Babylonian influences have 
" NgoV*^ f (k"! played a part in moulding the des- 
Rivcr), sealing times of the primitive peoples of 

hgypuahrli.tr c , - . , . r 1 , , 

acters m ciothm E Southern Atrica There are not lack- 
(After schwMKcO in S? evidences that Egypt, too, was in 
intimate contact with this remote 
region. There is one picture of Schweiger’s from 
the Kei River Valley (Fig ti), in which the 
head-dress, clothing, and artistic feeling is positively 
Egyptian. However, I would have disregarded 
this picture if I had not been arrested while in 
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Mananhill by the persistence of the same Egyptian 
fashions of head-dress amongst the native women at 
the present day The photograph reproduced in Fig. 12 
reveals Egyptian characters not only in the head-dress 
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p ic.. 12 —Native women, Marmnlnll, Natal, showing hg)pttnn 
character* m head dress and cluibmg 


and the head-ring, but also in the clothing (suspension at 
the waist, fringe at the lower margin), and even in the 
features of one woman; the other looks Semitic, but 
neither is frankly Negroid or Bushmanoid. For com¬ 
parison with Figs. 11 and 12, 1 have reproduced one of 
the figures in the procession of servants of the Queen 
Hatshepsu who visited the Land of 
Punt (Fig 13). 

In this connexion, it will be recalled 
that Dr Karl Peters discovered 
(Keane’s “Gold of Ophir ”) in 
Rhodesia a figurino of an Egyptian 
courtier—of the period of Thothmcs 
III. (Dynasty XVIII.)—holding in his 
hands the scourge of a slave-driver. 

Further, most authorities concur in 
believing that the steatopygous Queen 
of Punt and her daughter portrayed in 
the spoils of the voyage of the sister 
of Thothmes III., Queen Ilatshepsu’s 
(1501-1479 b.c.) servants to the divine South-land, 
was a Bushwoman or closely related to one. Thus 
Sir Flinders Petrie (“History of Egypt,” vol. 2, 
1899) says, “ The strange fatness of the queen has been 
much speculated upon ; whether it was a disease such 
as elephantiasis, or was natural fat, has been debated; 
but as her daughter shows much the same tendency bf 




Fig 13 —Figure in 
procession of 
Queen Kauhepsu's 
servant*, to tllua* 
traie Egyptian 
head-direa* and 
clothing. 
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curve in the back, it is probably the effect of extreme forgotten, for he relates how King Necho's Phoenician 
fat, which was considered a beauty, as in South servants had accomplished this hardy feat. 

Africa at present." Rawlinson (Ancient Egypt, 1893) is His Honour the Administrator of the Transvaal 

still more emphatic when he states, “ Sne belonged, (Prof. Jan H. Hofmeyr) has informed me that the 

more probably, to one of the dwarfish tnbes of which remains of what was presumably an ancient galley 
Africa has so many, as Dokos, Bosjesmen, and others.” were discovered during the laying out of the Maitland 

The land of Punt is generally supposed to have been Cemetery on the Woltemade flats near Cape Town in the 

south-eastern Arabia or some point along the southern 'nineties. At that time the contact of one end of 

Somali coast; the spices, resins, and incense products Africa with the other by navigation was undreamt of, 

being in favour of the former; the giraffes, ivory, and the significance of finding a boat, one hundred and 

cynocephalous apes, and the like speaking for the latter, eighty feet in length, buried six feet underground at a 
Frobenius(“ Das unbekannte Afrika,” 1923) lias shown distance of three miles from the present coast-line, was,, 
in a map the distribution of houses on piles such as lost on the workmen, who utilised it for firewood The 

were seen by these voyagers to Punt. None such are event at least indicates that the followers of Prince 

to be found in Arabia or Somaliland, but they are Henry were not the first to anchor in Table Bay 

found on the big rivers of Africa southward from The continuity of the Atlantic and Indian Oceans 
Somaliland. Resins and snuffs have the highest of around the southern extremity of Africa was customarily 

values amongst the Bu 5 h people even in modem times portrayed by the ancient cartographers of Greece (e.g, 

1 do not say that the data are conclusive to prove that Globe of Crates), of Arabia ( e.g Idrisi), and of Europe 

God's land, Punt, lay m Africa south of the Zambezi, from Venice to Anglo-Saxon England (vide “ Eneycl 

but the facts are highly suggestive The products of Britt.”) It is difficult to understand how such con- 

the country- -people, animals, gold,, resins, pigments, ceptions could have grown up and persisted in this 
and the like—were such as this country certainly was fashion unless the experiences of ancient voyagers had 

affording in plenty at that remote period At the same provided some foundation for them. It is likely that 

time, it is a well-recognised fart that for centuries, the voyage of Necho’s servants was but a repetition of 
perhaps millennia, prior to Queen Hatshepsu, ships had many similar ventures in the storied past In any 

been navigating the Red Sea, the open ocean, and the case the tale provided by Herodotus is more easily 

Persian Gulf between Egypt and Mesopotamia. It is believed when we know that Bushmen from the Zambezi 
not reasonable then to imagine that the Egyptian to the south-eastern corner of the continent on the 
queen would render herself a laughing-stock before the shore-roast and for hundreds of miles inland have 
civilised world by celebrating in the building and recorded m portrait the arrivals and the activities of 
decoration of a new temple as extravagant marvels the not merely one but untold numbers of invaders at' 
products of places near by like the coasts of Arabia and successive historical epochs. 

Ethiopia. To fit out an expedition for this remote It is not in the contact of any one people but in the 
South-land of Punt was always an epochal event, and endless procession of emissaries of every great navigat- 
was carried out only by the greater Pharaohs in times ing power in the Indian Ocean down this coast that 
of peace and prosperity, and was even then worthy of one finds an explanation of the prodigious extent of 
record. Such expeditions are recounted in the times the early mining industry of Southern Africa. Moreover, 
of Sankh-ka-ra (Dynasty XI.) under the nobleman it is only in terms of this procession that the physical, 
Hannu, of Hatshepsu, of Thothmes III.—the Napoleon anthropological, and ethnological problems of this 
of Egyptian history—and of Horemheb (all three of country can be adequately understood. It is impos- 
Dynasty XVIII.), and of Ramcses III. (Dynasty XX,). sible here to do more than direct attention to certain 
It is absurd to believe that these proud names in aspects of these intricate but highly fascinating studies. 
Egyptian history would reckon trips to little beyond It lias already been stated that no exhaustive anthropo- 
the mouth of the Red Sea as worthy of mention when logical survey of the region concerned has been made; 
the equipment of voyages three years in duration were but if the urgent necessity for such a survey of the 
commonplaces in the chronicles of the pigmy court of paintings, ruins, terraces and mines, and the nature and 
Solomon. Even in the humdrum days of Herodotus, richness of its prospective fruits, are indicated, these 
one circumnavigation of Africa had not been entirely meagre notes will have been justified. 


Biographical Byways. 1 

By Sir Arthur Schuster, F.R.S. 

13. Esmatt Effendi. Royal Society to observe the total eclipse of the sun 

I AM not aware that any publication of Esmatt that was to take place on May 17 at Sohag, some way 
Effendi has ever seen the light of day, but up the Nile. He gave us a very promising account 
nevertheless my readers, I hope, will agree that his of the local facilities, more especially with regard to 
name deserves to be included in this collection of bricks and mortar for the foundations on which to 
reminiscences. He certainly possessed two essential place our telescopes; and if his predictions did not 
qualities, enthusiasm and perseverance. I made his come true, and the only brick we saw was that aimed 
acquaintance ht Suez, on the evening of May 3, at the head of one of the party by an inhabitant of 
1883, when, on behalf of the Khedive of Egypt, he the village, his intentions were undoubtedly good 
received a party sent out under the auspices of the Esmatt Effendi had an ambition to learn something 
* p. about astronomy, and showed great interest in a 
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sextant that I had taken out to check our chrono¬ 
meters. He begged me to teach him its use. After 
a few lessons, I found him one day trying to find the 
image of the sun in an artificial horizon, having pushed 
all dark glasses out of the way. I had warned him 
against this, and got rather angry with him He 
replied, am an Egyptian, and I cannot see the 
sun with the dark glasses. When an Egyptian says 
he is going to do something he is going to do it, and 
I am going to see the sun through this sextant even 
if I lose my eyesight ” I had to lock up the sextant 
It was some years before I heard of Esmatt again. 
Through diplomatic influence, the Naval Observatory 
at Washington had been persuaded to take him in 
as a kind of apprentice They found him, as I had 
done, persevertng and enthusiastic, but incapable of 
assimilating any knowledge They tried to persuade 
him to return home and take up some other occupation, 
but Esmatt Effendi had made up his mind to stay 
The authorities of the Observatory learned after¬ 
wards that all the time he was half starved, and had 
to sell his books and a great part of his clothing to 
pay for his board and lodging Matters ultimately 
reached a c risis and he was told to leave He finally 
consented, on condition that the authorities would give 
him a testimonial which would enable him to find a 
position at home They considered the matter, and 
ultimately resolved that it was worth while to stretch 
a point, and they sent him the requested testimonial 
To their surprise, they found Esmatt again at his desk 
next morning. He was reminded that they had kept 
their part of the bargain and that he must keep his. 
Esmatt stood up, took the testimonial out of his 
pocket, waved it in front of their faces, and said, 
“ The man who deserves this testimonial deserves 
to work in the Observatory of Washmgton. ,, The 
rest of this story, which I give on the authority of 


one of the principal astronomers concerned, must 
be left to the imagination. 

Conclusion. 

It is with some hesitation that I conclude these 
reminiscences with the account of an incident that 
revives painful recollections, and the publication of 
which I should, for obvious reasons, have preferred 
to be left over until after my death It concerns a 
distinguished personality whose memory is cherished 
by many friends, but their ranks are now rapidly 
thinning, and for this reason I feel compelled to dis¬ 
regard personal considerations. 

Early on during the War, I was one morning sur¬ 
prised to find paragraphs in the daily press implying 
that a wireless apparatus had been found and “ seized ” 
in my house, with more or less veiled references to 
the purpose for which the apparatus was likely to 
have been erected. The complete story may be told 
some day; at present it is sufficient to say that I 
do not blame the newspapers 

Though I knew that the implied accusation was 
not likely to impress my friends, the matter, in view 
of my position at the time, was serious, and it was 
with fear and trembling that I entered the Athenaeum 
a few dayb later and selected a solitary place in the 
coffee-room. I was leaving again directly after 
luncheon, and as I was putting on my coat in the 
hall I suddenly felt some one stepping up !>ehind to 
help me. Surprised at this politeness, which is some¬ 
what unusual in the (Tub, I turned round and looked 
into the kindly face of Lord Roberts, with whom I 
had no personal acquaintance The hall was then 
full of members of the Club, and it was obvious that 
the action was intended to be, and in fact was, a 
demonstration. Such incidents are not likely to be 
forgotten. 


Obit 

Prof. W. A Haswell, F.R S. 
^THROUGH the death of Prof. W. A. Iiaswell, at 
A the age of seventy-one, zoology has lost one of 
its foremost exponents, and the University of Sydney 
a teacher and investigator of world-wide reputation, 
William Aitcheson Haswell was born in Edinburgh 
in 1854, and was educated at the Edinburgh Institution 
and the University, where he gamed the Bell-Baxtcr 
Scholarship as the most distinguished natural science 
graduate of his year. As quite a young man he went 
out to Australia and, settling down in Sydney, there 
spent the rest of his life. In 1880 he held the post of 
curator of the Queensland Museum. Then, returning 
to Sydney, he delivered public lectures on zoology, and 
became in 1882 acting curator of the Australian 
Museum, and published his valuable Catalogue of the 
Australian sessile- and stalk-eyed Crustacea. In the 
same year he was appointed lecturer in zoology and 
comparative anatomy in the University of Sydney, 
under Prof W J Stephens, who at that time held the 
chair of natural history. Young and enthusiastic, 
Haswell threw himself with great energy into the study 
of the rich fauna of Port Jackson and the adjacent 
coasts, and in the course of a few years published, in the 
Proceedings of the Lmnean Society of New South 

NO. 2890, VOL. 115] 


uary. 

Wales, numerous papers, mainly of a systematic char¬ 
acter, on the Crustacea, Annelida, and Bryozoa of the 
Australian seas In particular we owe to Haswell the 
first description, in 1882, of the giant Phoronis that 
occurs in Port Jackson, which he named Ph. australis, 
and in the same year he exhibited drawings of the early 
stages of its development before the Lmnean Society. 

During this period, however, Haswell by no means 
confined himself to invertebrate zoology, but con¬ 
tributed to the Linnean Society valuable papers cm 
vertebrate morphology, on such diverse subjects as 
the anatomy of birds, the structure of the paired fins 
of Cera tod us, the skeleton of elasmobranch fishes, and 
the early stages*>f the development of the emu (1887)* 
He also described in 1886 in the Q.J.M S . the remanc- 
able striate muscle fibres in the “ gizzard ” of the 
polychsete worm Syllis, and in 1889 published a very 
interesting comparative study of the same fibres. ^ In 
1888, also in the Q.J.M.S. , he gave the first detailed 
account of the anatomy of that remarkable ecto- 
parasitic trematode, Temnocephala, a form which will 
always be associated with his name. 

Such was the reputation Haswell had established for 
himself as an original investigator and teacher that, 
the Senate of the University of Sydney, when rise 
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Chaliis professorship of biology was instituted in 1889, j year he succeeded Dr. Allen Thomson as occupant of 
appointed him to the chair, without advertisement— the chair of anatomy in the University of Glasgow, 
at the time a most unusual proceeding—and this he which he held until 1909, retiring at the age of seventy- 
held continuously until his retirement in 1917. All four to spend the happy evening of his days at 
through these years his scientific activity continued Crewkeme, Somerset. 

unabated. Cleland was a man of imposing appearance who 

In 1893 Haswell published, in the Macleay Memorial impressed on the generations of students who passed 
Volume, his great monograph on the Temnocephalese, through his class-rooms his love of knowledge, his wide 
a group which occupied his attention right up to the culture, and independence of outlook He was beloved 
end of his working days, for the last paper he wrote is by his students. All his life long he was fighting a 
entitled “Critical Notes on the Temnocephaloidea,” rear-guard action. He was bom and bred in pre- 
and was published in the Proc. Linn. Soc. N.S.W. so Darwinian days and grew up in the school represented* 
recently as December 29, 1924. In the volume above by John Goodsir and Richard Owen He believed m 
mentioned he also described the remarkable new type, evolution—particularly the brand represented in the 
Actinodactylella, from the gill-cavities of the Gippsland 4< Vestiges of Creation.” He could not abide the 
burrowing crayfish, Engetusfossor In numerous papers, dogmatic assurance with which Huxley proceeded to 
published mainly in the Q J MS and the Pioc. Linn, sweep the “ underlying element of spirit ” from all 
Soc N S W., he contributed largely to our knowledge biological processes For him Darwin’s law of “ Natural 
of the Turbellaria, both fresh-water and marine, and Selection ” was true and potent, but in his opinion 
the Cestoda, and by his discovery of the histnobdellid, this law was powerless in the production of purposive 
Stratiodrilus, and his detailed accounts of its anatomy adaptations He was a student of “ morphological 
and development, he greatly extended our knowledge design ” and believed that a “ unity of cause ” worked 
of the 44 Archi-annelida,” whilst to him we are indebted through “ the ordered sequence to be seen in all 
for the only available account of the early development biological events/’ The 44 morphological beauty of the 
of the Port Jackson shark (Heterodontus). skull ” was almost one of his religious tenets Those 

Outside the ranks of professional zoologists, Haswell who know the researches and writings of John Goodsir 
is perhaps best known to the scientific world as the will realise how strong was the influence which the 
joint-author, with his staunch friend the late Prof, master exerted on John Cleland seventy years ago. 
T, Jeffrey Parker, of the monumental 44 Text-book of With him goes the last representative of the tran- 
Zoology,” which, issued in 1898, is now in its second scendental and philosophical anatomists of the nine- 
edition and is accepted as a standard text-book m teenth century. 

zoological laboratories all over the English-speaking Cleland was bom in Perth m 1835, the son of a 
world. medical man He was turned from the Church to 

Amidst all his academic work Haswell found time medicine by his mother, and began his studies in the 

to take an active interest in the various Australian University of Edinburgh m 1852. Goodsir, then a 

scientific organisations He was for long on the Council man of thirty-eight, was at the height of his fame and 
of the Linnean Society of N.S.W, and acted as its immersed in researches of the most diverse kinds, but 
president in 1892-93 ; he was president of Section D was particularly enamoured of Owen’s speculations 
of the Australasian Association for the Advancement of regarding the “ original design ” which was supposed 
Science in 1891, and he was for many years a trustee to underlie the head and body segments of vertebrate 
of the Australian Museum. In 1916 he edited the animals When Cleland became junior demonstrator to 
Reports of the Australasian Antarctic Expedition John Goodsir in 1857—Sir William Turner was then 

Haswell was a man of wide knowledge and culture, senior demonstrator- he applied himself chiefly to 
Shy and somewhat reserved in disposition, he was a the morphological problems of the vertebrae and of 

loyal, warm-hearted, and ever helpful friend and a the skull He published many dissections made on rarer 

kindly and charming host. He was a keen trout-fisher, animals, but the work he will be best remembered by is 

enjoyed a game of golf, and was an ardent gardener, that done on the human skull Unfortunately, in 1857, 

In 1894 he married Josephine Gorden Rich, a pupil of Goodsir’s great gifts were already being sapped by the 

Jeffrey Parker and joint-author with him of a paper disorder which carried him off ten years later; it is 

on the myology of Palinurus, and she always took a vain to speculate now as to the course events would 
lively interest in her husband’s work. She and an have followed if Goodsir had retained his full powers 

only daughter survive him. of mind ; his disease certainly fanned his tendency 

Haswell was elected a fellow of the Royal Society towards transcendentalism, and it was this side of his 
in 1897, and was a member of numerous societies both mind which had the strongest influence on his junior 
at home and abroad. demonstrator. 

The writer will ever bear his old chief in grateful In 1861 Cleland left Edinburgh to demonstrate 
memory for the forbearance and many kindnesses he anatomy under Prof. Allen Thomson of the University 
showed him during an association of some fourteen of Glasgow, one who was a master of scientific method, 

years. j. P. H. In 1863 he was appointed to his first chair, in Queen’s 

- College, Galway, His best known research was done 

while he was there, and was published in the Philo- 
PrOp. JOHtf CtELAND, F.R.S. sophicel Transactions (1870, vol. 160, p. 117), on “ An 

Prop. John Clrlano, who died on March 5, in his Enquiry into the Variations of the Human Skull, 

ninetieth y$ar, held the chair of anatomy in Queen’s particularly in the Antero-posterior Direction.” This 

Cotkge,, Galway, from 1863 until 1877. In the latter inquiry has not received the attention it deserves, for in 
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it Cleland directed attention to the remarkable changes 
in shape which the human skull passes through at various 
stages of growth of the child and at later phases of hfe. 
Even in adult years head form is not fixed ; significant 
changes may occur in the later decades of life. 
Between 1855 and 1906 he published more than fifty 
separate papers and covered a variety of subjects. 
He was a poet and published a book of verse, “ Scala 
Naturae” (1887); a volume of essays, “ Evolution, 
Expression, and Sensation ” (1881); he was one of the 
editors of the seventh edition of Quain’s “ Anatomy ” 
(1867), with his former pupil, now Principal J. Yule 
Mackay of University College, Dundee, he wrote a text¬ 
book on Anatomy (Human Anatomy, General and 
Descriptive),” 1896, and a “ Directory for the Dissection 
of the Human Body ” (1877). A. K. 


Dr A be Watteville 

Dr be Watteville, whose death, at the age of 
seventy-eight, occurred in Switzerland on February 24 
last, was a prominent member of the medical pro¬ 
fession in London between twenty and thirty years 
ago A Swiss by birth, scion of one of the oldest 
families of Switzerland, he was an Englishman by 
education, and qualified for the medical profession 
He specialised m neurology, and more particularly in 
electro-therapeutics, which he did much to establish on 
a scientific basis His work on “ Medical Electricity,” 
which ran through two editions —the second in 1884— 
established his reputation as the chief authority on the 
subject in Great Britain. He specially insisted on 
measurements of current strength as the essential con¬ 
dition of a rational application of electricity, and led to 
the milliampere being adopted as the electro-therapeutic 
unit by the International Congress of Electricians. 

It was, however, as editor of Bratn that Dr de 
Watteville found his chief interest and occupation In 
1883 he became associated as co-editor with the original 
founders and editors of this important journal—the 
late Sir J C. Biukmll, Dr. Hughlings Jackson, Sir J 


Crichton-Browne, and Sir David Furrier—and in 1886 
was appointed sole editor, when Brain became the 
official journal of the newly founded Neurological 
Society. This post he held until 1900. On his resigna¬ 
tion the council of the Neurological Society by unani¬ 
mous resolution paid him the following well-merited 
tribute : 

The Council accepts with great regret Dr. de 
Watteville's resignation of the Editorship of Brain, 
and desires to talce this opportunity of recording the 
deep debt of gratitude that the Society owes him for 
the way in wnich he has conducted the Journal for 
the past twenty years The Council feels that parting 
with Dr de Watteville is an event of great moment 
to the Society, for he has not only brought Brain to 
a high standard of perfection and secured for it a 
great European reputation, but even the existence 
of the Journal at the present time is due to his energetic 
action at a critical juncture in 1880 Moreover, the 
Council is mindful that the Society itself took origin 
on Dr de Watteville’s initiative at a meeting held at 
his house on November 14, 1885. 

Soon after resigning the editorship of Bratn , Dr. de 
Watteville left London and went to reside in Switzer¬ 
land, and spent the remainder of his life in quiet study 
and contemplation among the beautiful surroundings 
of his native land Dr de Watteville was a man of 
wide culture and great force of character, charitable 
and self-sacrificing almost to a fault, and the out¬ 
spoken foe of quackery and pretence of every description, 

D. F. 


Wk regret to announce the following deaths: 

Dr. W F. Hillebrand, chief chemist of the U.S. 
Bureau of Standards, who was distinguished for his 
work on rock and mineral analysis, on February 7, 
aged seventy-one 

Prof. A von Wassermann, emeritus professor of 
experimental therapy and immunology in the Univer¬ 
sity of Berlin and director of the Raiser Wilhelm 
Institute for Experimental Therapy in Berlin-Dahteni, 
on March 16, aged fifty-nine 


Current Topics and Events. 


Elsewhere in this issue is an article by Prof. 
Raymond Dart dealing with certain evidence which, 
on his view, reveals a long history of cultural contact 
between South Africa and the outside world from 
an early date It is scarcely necessary to emphasise 
the importance of Prof, Dart's views in relation to 
the “ diffusiomst " theories which have been put 
forward by Prof Elliot Smith and his colleagues 
Perhaps the most striking piece of evidence with 
which Prof. Dart deals is the parallel drawn between 
the head-dress and clothing of certain figures in the 
Bushmen paintings of the Kei River Valley and of 
figures in the art of Babylonia and Western Asia. 
Bushmen paintings are thought by some, for good 
reason, to be relatively modern , the evidence of 
the incrustation of which Prof. Dart speaks is of 
little value without further information as to its 
character and rate of deposit. If the identification 
of the Babylonian cap were accepted, it would suggest 
the eighth century b.c. as a probable date, but 
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without a strong corroborative evidence the identi¬ 
fication is precarious, especially as this type of cap 
is of extreme ranty in Babylonian art. Prof. Dart 
is on surer ground when he points to the problem 
presented by the extensive traces of early mining 
activity in Rhodesia. It may be that the researches 
of the Committee of the British Association which is 
investigating the composition of early bronzes may 
point to South Africa as one of the possible sources of 
supply and thus afford some clue to the date of some Of 
these workings. It is, however, beyond question that 
the discovery by Dr. Randall-Maclver in the ruined 
structures of Rhodesia of Nankin china which could 
not be dated at the earliest much before the fourteenth 
century, is a great stumbling-block in the way of 
those who seek to prove an early date for the 
Zimbabwe culture. 

With the past two or three Weeks reports have, 
reached Great Britain of a new experiment carrtej;' 
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Out by Prof Michelson and Dr. Silberstein in the 
United States, on the principle of the Michelson- 
Morley experiment, to test the drift of the ether in 
relation to matter in motion. No authenticated 
account of the experiment is yet available, but refer¬ 
ences have been made to it in letters from the United 
States, and the Morning Post of March 2 and 7 
published articles stating that evidence of relative 
motion of ether had been obtained. 11 is stated that a 

triangle of three water conduit pipes was used, and 
that the velocity of light travelling round the triangle 
was found to be different in two opposite direc¬ 
tions Sir Oliver Lodge, in reply to an inquiry as to 
whether he had received any details of the experi¬ 
ment and the result, has been good enough to favour 
us with the following comments upon the subject* 
M In response to your inquiry, and judging solely from 
the newspaper accounts, the experiment mentioned 
as having been conducted by Prof Michelson and Dr 
Silberstein appears to be a repetition of the Fizcan 
moving-water experiment, in which the water is this 
time kept stationary with respect to the earth, and 
only shares the earth's rotation. If the rest of the 
apparatus did not share the earth's rotation, no one 
would doubt a perfectly calculable positive result. 
The difficulty and interest arise from the obvious fact 
that the rest of the apparatus must have shared in 
the earth's rotation ; so tliat an effect was (presumably) 
observed which did not involve relative motion of 
matter. But, assuming all this true, the obvious way 
out is that 'rotation' has always been regarded as 
exceptional; and the observation, however interesting 
and important, need be no more perturbing than 
Newton's bucket or the shape of the earth " 

An important discovery by the Harvard-Boston 
Expedition to Egypt, which is working among the 
Giza pyramids, is announced According to a 
communique issued by the Egyptian Ministry of Public 
Works which appeared in the Times of March to, a 
tomb has been found of which the burial chamber is at 
the bottom of a 150 ft. shaft Although no detailed 
examination had then been possible owing to the 
unsafe condition of the shaft, a rectangular alabaster 
coffin was visible with a number of poles, the tops of 
which were covered with gold foil. Among inscrip¬ 
tions on a plank by the side of the coffin was the 
cartouche of Seneferu, first king of the Fourth Dynasty, 
which would suggest that it is the burial-place of a 
member of his family. The unusual depth of the 
shaft, however, and the fact that it is filled with 
concrete and cement instead of rubble as in other 
tombs in this area, have been taken to support the 
view that this is the tomb not merely of a personage 
of importance—a high official or a member of the 
Royal Family—but possibly of King Seneferu himself, 
although he is usually supposed to have been buried 
at Medum, where he built a pyramid. Dr. Reisner, 
however, who is in the United States, has cabled 
since the announcement of the discovery that the 
tomb is that erf the Princess Medti-Seneferu. Pre¬ 
sumably he has definite evidence to this effect. The 
floor Of tty* tomb is covered by a quantity of objects, 
including alabaster bowls, a copper basin or ewer, and 
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remains of heavily gilded chairs If it should appear 
eventually that this is the tomb of the King himself, 
it would constitute a discovery of great historical 
importance , but scarcely of less moment to the 
archseologist is the evidence which the tomb will 
afford in regard to the art and technique of the 
smaller objects mentioned, of which at this period 
little is known. 

The sixth of Sir Oliver Lodge's senes of " talks " 
on '* Ether and Reality," broadcasted from the 
London station (2LO) of the Bntish Broadcasting, 
Company on Tuesday March 17, dealt with matter as 
one of the forms of energy. Sir Oliver said that one 
of the functions of the ether is the constitution of 
matter itself Atoms are built of electrons and 
protons, and electrons are evidently composed of 
ether, because whatever mass they have is represented 
by the energy of their electric field , though we 
cannot yet, with any certainty, make a similar state¬ 
ment about a proton We know, however, that both 
are more massive when moving than when they are 
at rest Their mass and energy increase together, 
the extra mass behaving like additional matter, but 
not like permanent matter When an electron is 
stopped, the additional matter disappears . it is 
changed into radiation and travels out as a quantum 
with the speed of light There is a curious kind of 
discontinuity in the immediate neighbourhood of a 
material nucleus * the satellites can occupy certain 
positions and no others But they can drop from 
one of these positions to another, and they then emit 
energy m the form of radiation, which depends on 
how far they have dropped and where they drop to. 
The process is a reversible one , and when radiation 
is absorbed, the electron is jerked up again How 
far it is jerked up depends on the kind of radiation. 
The important thing is that matter is turning out to 
be one of the forms of energy This lias been proved 
for temporary matter, and is probably true for 
permanent matter also, a conversion of which is 
believed to account for stellar radiation Whether 
the process is reciprocal—whether radiation can ever 
generate not only temporary matter but so-called 
permanent matter—still remains to be discovered 

A schoolboy once replied to the question " What 
is an egg ? " by stating that an egg is " an oval-shaped 
article of diet." The Concise Oxford Dictionary says 
that it is a " spheroidal body produced by female of 
birds, etc., especially of domestic fowl, containing 
germ of a new individual ” Neither of these defini¬ 
tions can be regarded as entirely satisfactory from the 
scientific point of view, but the latter has the ad¬ 
vantage of grasping to some extent the fundamental 
point and of restricting the application of the term to 
bodies of a similar nature A more precise definition 
is usually given by biologists of the Latin word 
" ovum," used as a technical term ; an ovum, or egg¬ 
cell, is a nucleated cell capable of developing (usually 
after union with a spermatozoon) into a new indi¬ 
vidual; a conception, of course, that was as un¬ 
familiar to Latin writers as it still is to dealers in eggs. 
An embryo, on the other hand, is an individual in an 
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early stage of its development from the ovum. Un¬ 
fortunately even men of science still use these terms 
in a very unscientific manner Human embryologists 
not infrequently apply the term ” ovum ” to quite 
advanced embryos, thus counteracting the efforts of 
those biologists who wish to emphasise the fundamental 
fact that every typical animal starts life as a single 
nucleated cell—to which alone the term " ovum " 
should be applied 

In their interesting and beautifully illustrated paper 
on "The Early Development of the Cat” {Quarterly 
Journal of Microscopical Science, vol. 68, P^rt IV ), 
Prof. J P Hill and Dr. Margaret Tribe use the word 

egg ” in much the same way, but what justification 
can there be for this usage ? It fulfils the require¬ 
ments neither of popular language nor of scientific 
terminology. It is perhaps less objectionable than 
the illegitimate use of the word " ovum,” which is 
evidently intended as a technical term and therefore 
ought to be used only with scientific precision But 
in what possible sense of the word are these early 
embryos of the cat eggs ? They are not articles of 
diet, and they are in no way comparable to the egg of 
a fowl, but only to something which may, in certain 
circumstances, be found in the egg of a fowl. We call 
this something an embryo—why should not the same 
term be used for the early stages in the development 
of the cat > It is in no mere carping spirit that we 
venture to make these criticisms, but with the view of 
directing attention to the necessity for a more rational j 
system of terminology in embryological writings, and 
nothing that we have said must be regarded as 
indicating any want of appreciation of a most careful 
and accurate piece of work, a notable contribution to 
em bryological science 

A tide predictor has been presented to the Tidal 
Institute at Liverpool and has been installed at 
Bidston Observatory The machine has 10 semi¬ 
diurnal components, 6 diurnal, 3 third-diurnal, 4 
quarter-diurnal, and 3 sixth-diurnal components, 26 
in all , provision has been made for the addition of 
other components, if desired Long-period com¬ 
ponents have been omitted, as such constituents are 
easily allowed for, if of importance Very great care 
has been given to matters of design and workmanship, 
and the machine has been constructed in an admirably 
efficient manner by Messrs Kelvin, Bottoraley and 
Baird, of Glasgow The accuracy of performance of 
the machine is very great, and it is capable of being 
used even for research work A noteworthy feature 
of the machine is the provision of apparatus for 
recording electrically the time at which the tide 
reaches a definite height The electrical contact 
is made by a roller on the edge of a wheel, which 
is attached by a flexible wire to the pen, and the 
electrical circuit is completed through a dotting 
apparatus which registers on a revolving drum. 
The dots are arranged on a spiral line. This chrono¬ 
graph can be used for registering the exact time of 
high (or low) water by setting on the machine the 
desired harmonic constants representing the rate of 
rise and fall of tide. The donors of the machine are 
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I Messrs. Alfred Holt, the Booth, Cunard and Orient 
S.S Cos, Mr. Harrison Hughes, Mr, C. Livingston, 
and the Local Committee for the Liverpool meeting 
(1923) of the British Association. 

The Welsh Journal of Agriculture, of which the first 
number has recently been issued, is intended to fill a 
definite need by providing a channel whereby farmers 
and others in the Principality can be kept informed of 
the progress of agricultural education and research in 
Wales, The published articles are to be based on 
scientific investigations, and will convey scientific and 
technical information set out in plain language to 
render it of the greatest possible value to the agri¬ 
cultural community. The first number appropriately 
leads off with an outline of the history of agriculture 
in Wales, by C. Bryner Jones, followed by an article 
on the human side of the farming business by A W 
Ashby. Other articles of a general character, but all 
having a bearing on agricultural development, are 
given, dealing with genetics and the stock breeder, 
modern tendencies in soil research, and with various 
aspects of research in such fundamental matters as 
animal breeding, dairying, horticulture, and fruit 
culture The rest of the volume is occupied by a 
number of short papers on various Welsh investiga¬ 
tions and by an important article by Prof Stapledon 
on ” Seeds Mixtures for Temporary Grass ” This 
outlines the results of investigations carried out in 
Denmark and Sweden m comparison with observa¬ 
tions on similar trials now in progress at Aberystwyth, 
and is of much value as a contribution to the perennial 
problem which confronts the farmer who desires to 
put down leys of long or short duration A useful 
list of recently published agricultural books is in¬ 
cluded, together with a section of abstracts, reviews, 
and bibliographical notes. 

Sir E John Russell, Director of the Rothamsted 
Experimental Station, Harpenden, Herts,, has been 
elected a corresponding member of the Pans Academy 
of Sciences, in the Section of Rural Economy, in 
succession to Prof. Winogradsky, who has been elected 
a foreign associate 

The Summer Time Bill was read a second time in 
the House of Commons on March 13. By it the dates 
between which legal or clock time is to be one hour 
in advance of Greenwich Mean Time are from the 
Sunday following the first Saturday in April to the 
Sunday following the first Saturday in October. If 
the measure is passed, summer time will begin this 
year on April 5 and end on October 4. The period 
during which legal time is thus to be advanced has 
been decided upon in agreement with France and 
Belgium, and is to be the same every year instead of 
being determined year by year, as has been the case 
since summer time was first introduced in 1916. 

On Tuesday next, March 24, at 5.15, Prof. A. 5 . 
Eddington will begin a course of two lectures at the 
Royal Institution on the internal constitution of the 
stars ; on Thursday, March 26, at the same hour, 
Mr. T. Thome Baker will deliver the first of two 
lectures on the chemical and physical effects pf light; 
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(i.) " Reproduction of Light Images by Photography/' 
(ii.) ** Transmission of Light Images by Electricity ” ; 
and on Saturday, March 28, at 3 o’clock, Prof J. H. 
Ashworth commences a course of two lectures on the 
nervous system and some reactions The Friday 
evening discourse on March 27 will be delivered by 
Sir Ernest Rutherford on “ Studies of Atomic Nuclei,” 
and on April 3 by Sir Daniel Hall on ” The Pro¬ 
ductivity of English Land ” 

Three research assistants are required at the 
Building Research Station of the Department of 
Scientific and Industrial Research. Candidates must 
be honours graduates in chemistry or have an 
equivalent qualification, with some experience in 
research One post requires a special theoretical 
knowledge of paints and varnishes, another of physical 
chemistry, and another of inorganic chemistry, a good 
knowledge of metallography, and ability to read 
French and German Applications, upon a special 
form, must be received by, at latest, March 28 by the 
Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, S W.x 

At the annual general meeting of the Ray Society 
on March 12, the following officers were re-elected * 
President, Prof. W. C MTntosh , Treasurer, Sir 
Sidney F Harmer, Secretary, Dr W T Caiman 
Lord Rothschild was elected a vice-president, and 
Prof A. E Boycott and Mr R T Gunther were 
elected new members of council It was announced 
that the first volume of " British Hydracanna,” by 
Mr C D Soar and Mr W Williamson, would shortly 
be published, and that the issue for 1925 would be 
the " Life of Wilhelm Hofmeister,” by K v Goebel, 
translated by Prof. F O Bower The Society 
published in 1862 a translation of Hofmeister’s work 
on '* The Higher Cryptogamia,” and it seems fitting 
that the life of the author should now l>e included 
in the same senes. The Council has also undertaken 
to publish a monograph on “ British Sea Anemones,” 
by Mr. T. A. Stephenson, which will be illustrated 
with coloured plates from drawings by the author 
It is intended that the first volume shall form the 
issue for 1027. 

We learn from Science that it has been decided to 
establish a National Hall of Fame for Engineers, 
Inventors, and Industnahsts in the proposed National 
Museum of Engmeenng and Industry to be erected 
in Washington. Records of the achievements of the 
outstanding leaders in invention and engineering, now 
scattered throughout the country, are to be assembled, 
and all original models, so far as recoverable, are to be 
obtained for the museum. In addition to the central 
museum, it is hoped to form a chain of local museums 
of industry in the industrial centres of the country. 
Among those who probably will be represented in 
marble or in bronze in the Hall of Fame will be Charles 
P. Steinmetz, Alexander Graham Bell, Thomas A. 
Edison, Orville and Wilbur Wright, Eli Whitney, 
Captain John Erikson, Mergenthaler, and Robert 
Fulton, 

Tije report of the Department of Agriculture of 
the Tanganyika Territory for the year ending March 
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31, 1924, gives an account of attempts to improve 
and extend crop production in that region of Africa. 
Among the most important features of these experi¬ 
ments was the introduction of ploughing among 
native cultivators The sub-district of Shmyanga 
was selected for the experiment as having certain 
advantages in a closely settled population and ex¬ 
tensive areas of cultivable soil in open country free 
from the tsetse fly. The attempt was facilitated by 
the growing interest of the natives in cotton produc¬ 
tion, while the tribal organisation lent itself readily 
to a system of cultivation by communities A station 
for the training of oxen was established, where the 
natives were instructed in ploughing Twenty-five 
ploughs were then issued to native villages, with the 
result that 500 acres of land were put under cotton, 
and requests have been made for a supply of 320 
additional ploughs for use during next cotton season 
A further development of the work which is even 
more striking consists in the extension of ploughing 
into areas at present covered by bush and infested 
by tsetse fly This not merely increases the area 
available for cultivation but also causes the recession 
of the fly-stricken bush, which was advancing into 
open country and restricting cattle-grazing grounds 

The Botanical Society and Exchange Club of the 
British Isles issues with its report for 1923 a plate 
illustrating the little sedge Carex microglochm Wahl, 
the discovery of which at Glen Lyon, Perthshire, by 
Lady Davy and Miss Gertrude Bacon, is described 
by Dr. G. Clandge Druce, the secretary of the Club, 
as the great botanical event of the year In addition 
to the usual notes upon rare finds during the year, 
or references to interesting work upon British species 
and new county records, the report contains several 
papers of distinct interest to systematists, such as 
the paper upon British forms of Thymus by K 
Ronniger, Vienna, notes on British mints by J Fraser, 
on violets by E S Gregory, upon Orchid maculata L 
and 0 Fuchstt Druce, by G Clandge Druce De¬ 
scriptive accounts of special areas of vegetation 
include that upon the vegetation of Bemn Laoigh 
(Perthshire) by Donald Patton, and of the Culbin 
Sands by E J A Stewart and Donald Patton The 
report closes with a very interesting illustrated account 
of the foundation of the Oxford Botanic Garden and 
its tercentenary by Dr. Druce No one is better 
qualified than this wnter to evoke in a few brief pages 
memones of the many botanists officially connected 
with this historic botanic garden * 

In his article on " Early Activities of the Royal 
Society,” in Nature of January 31, Mr. T E James 
referred to the election of Pepys and his undertaking 
in 1674/5 to provide a lecture for the Society. Mr. 
James was unable to find any record of Pepys having 
kept the promise or paid the fine in default, and he 
remarked that there was ” no reference to this lapse 
in the well-known Diary.” Mr C. Macnamara writes 
from Arnprior, Ontario, to point out that the last date 
in the Diary is May 31, 1669, that is, several years 
before Pepys made the promise mentioned m the 
article. 



436 NATURE (March 21, 1925 

The efficient equipment of observatories calls for azimuth stands, semi-portable and fixed equatorial 
the services of the engineer as well as the scientific- telescope mountings and transit instruments, of 
instrument maker and the optician. The firm of .various types, are described and illustrated, as well 
Messrs Cooke, Troughton and Simms, Ltd., Bucking- as mechanical and electrical accessories The articles 
ham Works, York, are fortunate in having at their included in the catalogue are all standard apparatus 
command facilities for the production of all the and instruments, for which prices are quoted ; but 
apparatus and equipment required for astronomical the firm undertakes also the design and construction 
observation. Several well-known observatones have of instruments for special purposes, 
been built and equipped by the firm, and this branch 

of their production is now being further developed. Two important catalogues of second-hand books of 
A recently issued catalogue, No 570, contains a full science have just been issued by Messrs Wheldon and 
list of astronomical instruments and apparatus Wesley, Ltd , 2 Arthur Street, W C.2, viz. No. 15, 
manufactured by them, including domes from 10 to Zoology, Part 2 — Vertebrate Faunas, containing 
40 feet in diameter, telescopes with objectives up nearly 1500 titles, and No 16, Lepidoptera, with some 
to 20 inches in aperature, a full range of eyepieces, 262 titles A number of scarce works are offered for 
photographic and spectroscopic accessories and sale, and the catalogues should appeal to many 
position micrometers. Portable equatorial and alt- readers of Nature 

Our Astronomical Column. 


Mir\ Ciui —There have been three interesting 
discoveries made 1 oncerning this famous variable in 
recent months The finding of the faint companion, 
that is responsible for the bright lines seen in the 
spectrum at minimum, has already been reported in 
this column The next step was the investigation 
of its heat radiation by the thermocouple by Messrs 
Nicholson and Pettit at Mt Wilson , this was 
described by Prof Eddington at the February meeting 
of the Royal Astronomical Society (see Observatory 
for March, p 58) While the visual magnitude varies j 
from the third to the ninth, a 200-fold range, the 
“ heat magnitude " varies only from 1-5 mag to 
3 mag , a 4-fold range This shows that the loss of 
light is almost wholly in the short wave-lengths 

The third discovery, reported in the Times of 
March 12, is that Dr F Pease has successfully 
applied the 20-ft interferometer on the 100-inch 
reflector at Mt Wilson to the measurement of the 
angular diameter of Mira, obtaining the value of 
0-06", which is the largest yet found for any star, 
though its linear diameter would l>e about equal to 
that of Betelgeusc, each being about 250 million 
miles, assuming that their adopted parallaxes are 
correct 

It is evident that the surface brightness of Mira 
must be very low, since in spite of its greater angular 
diameter it is some two magnitudes fainter than 
Betelgeuse even when at its maximum light It 
will probably be followed for as long a portion of 
the light curve as the interferometer method permits, 
in ordei to see whether the diameter vanes periodically. 
Such a variation was strongly suspected in the case 
of Betelgeusc, itself a variable but with a much 
smaller range 

Mira is probably the nearest to us of the long- 
period variables, and anything found about it may be 
applicable to the whole class They were formerly 
thought to be expiring suns, but are now considered 
to be at an early stage of star-life 

A New Application of 'ihe Spf.ctroheuograph. 
—Mr Royds, Director of the Kodaikanal Observatory, 
described at the meeting on March 13 of the Royal 
Astronomical Society, a new method of using this 
instrument Instead of placing the second slit wholly 
on the H a line of hydrogen, it was made to project 
on to the light spectrum , the character of the image 
was then found to be entirely different Instead of 
measuring the amount of light from glowing hydrogen 
in different regions, it now measures the varying 

NO. 2890, VOL 11 5] 


pressure of the gas by the varying width of the line, 
and consequent reduction of light where it is broadest 
and the pressure greatest 

Each sunspot Is found to be surrounded by a narrow 
bright ring , outside this there is a large dusky region, 
showing a good deal of structure. The general 
mottling of the whole disc is very clearly brought out, 
and seems to have more regularity than in ordinary 
pictures The method is quite a hopeful one for 
bringing out some new points concerning the dis¬ 
tribution of gases over the sun's surface 

The System of P-Lyr.* —Prof H. H Turner, 
at the meeting on March 13 of the Royal Astronomical 
Society, announced an interesting result which Miss 
Blagg has obtained She finds that there is a small 
subsidiary variation of light, the amplitude of which 
is about o*i magnitude, and period 6-595 days, very 
little in excess of the 6-454 days which is the half 
period of the main variation It is this approach to 
synchronism that has prevented the new term from 
being detected earlier It shows itself not as a 
separate curve, but as a slow alteration in the 
amplitude of the principal curve No suggestion 
was made of the explanation of this new term. As 
the two stars are supposed to be almost m contact, 
there would not seem to be room for a third orb in 
their immediate vicinity. 

The Distance of the Andromf;da Nebula —Prof. 
H N. Russell gives some further details in Scientific 
American for March of Prof. Hubble’s investigation 
of the distance of this nebula bv photographing the 
Cepheid variables in it He mentions the possibility 
that was alluded to in Nature of March 7, n 349, 
that absorption by the nebula might diminish the 
stars' light and so give too large an apparent distance* 
But he says that several stars in different parts of 
the nebula agreed in giving the same distance, thus 
showing that the absorption effect must be very small, 
since otherwise it could scarcely be the same for all 
the stars Prof Russell also notes that stars that are 
individually visible in the nebula must be a thousand 
times as luminous as the sun ; hence only the extreme 
giants are separately visible, and the great mass of the 
stars in it are only seen as a general glow. There is 
still something of & puzzle about the very rapid 
diminution of light as we pass away from the centre 
that was found by Mr. Reynolds's photometric 
measurements. This seems to indicate a different 
structure from that in our sidereal system. 
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Research 

Palaeolithic Man in Central Eurore —L'Abb6 
Breuil continues his account of his “ voyage pal6o- 
lithique" in Central Europe in L’Anthropologic, t. 34, 
No. 6. He now deals with finds m the loess 01 Moravia 
and Bohemia, which are to be described in two 
sections, the first, which is the present instalment, 
covering open-air shelters, and the second the caves 
Three stations in Moravia are described: Premost, 
Ondraditz, and Brno (Brttnn). As regards the human 
remains found at Premost, L J Abb£ Breuil is of the 
opinion that the view of Dr. Hrdli£ka and Dr 
Matiegka, that Premost man represents a cross 
between Neanderthal man and the Aurignaeian races, 
cannot be maintained. The prominent supraorbital 
ridges cannot be regarded as a decisive criterion 
against the absence of characters such as the remark¬ 
able platycephaly, the development and specialised 
character of the face, of the nose and orbits, and the 
receding chin of Neanderthal man—characters which 
are far more significant than the prominence of the 
supraorbital ridges The same applies to the Brno 
man. Both must be regarded as Aurignaeian, differing 
from Aurignaeian man m Western Europe, it is true, 
but also exemplifying the highly diversified character 
of the Cro*Magnon race, which was probably already 
a mixed race when it penetrated Europe. 

Anthropology of the Chinese —Mr W W. 
Cadbury, of the Canton Christian College, contributes 
to the Philippine Journal of Science for December a 
study of the height, weight, and chest measurements 
of Mongolian peoples, with special reference to the 
Southern Chinese He has made a valuable digest 
of the literature dealing with these points and has 
added to it the results of his own observations on 
the students of the Canton Christian Col lege The 
general conclusions at which he arrives are that the 
Chinese people average 165 cm. in height, the people 
south of the Yangtze oemg generally taller than those 
to the north of the river Cantonese students of 
20 years or more average 163*6 cm The average 
weight for the Chinese is 56*9 kgm, in the north, 
52*6 kgm in the south, Cantonese students 51*9 kgm. 
The weight-for-height index varies from 313 in the 
south to 384 m soldiers of the north, Cantonese 
students average 317. Chest circumference is rela¬ 
tively small, varying from 77 4 to 86*9 cm Cantonese 
students have an average circumference during rest 
of 78-9 cm. with a play of about 6 cm 

Cancer and Goitre. —In a recent number of 
Biometnka (vol, 16, 1924, p. 364), Dr. Percy Stocks 
concludes, from a statistical examination of the data 
of several countries, that there is a distinct positive 
correlation between the rate of mortality from cancer 
of the stomach and oesophagus and indices of the 
prevalence of goitre. An analysis of post-mortem 
records also leads to the conclusion that enlargements 
and other anomalies of the thyroid, the anomalies 
being usually of the type associated with depressed 
functioning, are more frequent in cases of cancer than 
in other cases. On the other hand, there is some 
evidence of a negative correlation between the in¬ 
cidence of cancer and of Graves’ disease Dr. Stocks 
thinks that these findings 41 seem to indicate that 
defective functioning of the thyroid gland is favourable 
to the incidence of cancer of the stomach, and possibly 
of other organs also/* 

Sound Production by Insects. —An interesting 
critical paper on this subject by Mr. Frank E. Lutz 
is to be found in the Bulletin of the American Museum 
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of Natural History, vol. 50, 1924, pp 333-372, and the 
conclusions arrived at by this observer may be briefly 
mentioned He remarks that, leaving out of account 
the Orthoptera and the cicadas, there are few or 
none of the sound-making insects that have well- 
authenticated organs of hearing, or the sound-produc¬ 
ing organs of which may not quite conceivably produce' 
the sounds by pure accident and without any purpose 
or profit. Until we have proof that insects in general 
purposely make sounds, or that they profit by sounds 
which they make without intention, there is nothing 
in our present knowledge of the biology of insects 
that furnishes good ground for believing that the few 
cases in which we hear insect-sounds are really excep¬ 
tions to a rule that insects do not communicate by 
that means. In the cases of Orthoptera and cicadas, 
the presence of extreme specialisations, wonderfully 
efficient in producing sound and apparently not used 
for any other purpose, gives us a reason for thinking 
that there is a purpose The presence of what 
seems to be a definite ear in the stridulating Orthop¬ 
tera is an additional reason However, when we see 
that the termites, which are not known to stridulate, 
have the same sort of an ear as crickets and long- 
homed grasshoppers, and that the cicadas, which 
produce a loud (to us) sound, probably have no ear 
(unless it be connected in a deafening way with the 
sound-producing structure), this latter reason loses 
some of its force If these structures have not arisen 
for the purpose of making sounds, why have they 
ansen, and how ? There is at present no certain 
answer to this question. In a former paper (Lutz, 
Annals N.Y. Academy of Sciences, 39, pp 181-282) 
an attempt waa made to show that complicated and 
definite structures, including details of wing-venation, 
had ansen by mutation or through the action of 
developmental factors without any " purpose ” or 
favounng action of natural selection The author 
does not say that this is true of the cricket’s wing and 
the cicada’s drum, but he does not deny the possibility. 

Chromosomes of Paris QUiMtiPouA —Mr Bolles 
Lee contributes another paper (Quart Journ Micro 
Sci , vol. 69, part 1) on the structure and division of 
chromosomes In a study of Pans quadnfolia, he 
finds that the chromosomes contain a spiral pen axial 
filament and are surrounded by a sheath Various 
observers have described such a spiral, others have 
interpreted it as a row of alveoli The small sizes 
of these structures renders their interpretation one 
of great difficulty The most surpnsmg conclusion 
drawn is that the chromosomes always divide trans¬ 
versely m the telopliase of mitosis, and never longi¬ 
tudinally at all We can only sav that much more 
convincing evidence would be required before such a 
view could be regarded as at all probable Practically 
all of these results have been controverted by Martens 
(C.R Pans Acad. Sci. t 179, p 1280) m a preliminary 
paper in which it is also claimed that a reticulum of 
delicate threads can be demonstrated in the living 
” resting " nucleus and is therefore not created by 
fixation methods 

Some New Gregarines. —B L. Bhatia and S 
Sctna ( Parasitology , vol 16, p. 279, 1924) record the 
occurrence of a cephalme gregarme, probably a 
species of Leidyana, in the alimentary canal of a 
carpenter bee, Xyhcopa ccstuans —the first gregarine 
to be described from a hymenopteran host The 
parasite occurs in large numbers throughout the 
length of the alimentary canal in every carpenter 
bee examined, but although the investigation extended 
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over several months, neither cysts nor spores were 
met with. The authors suggest that these stages 
probably occur within the larvae of Xylocopa. They 
also record the occurrence of a species of Leidyana in 
the parenchyma of the poly clad Leptoplana. 

Copepoda of the Chilka Lake. —Major R. B, 
Seymour Sewell records (Mem. Ind Mus, vol, 
pp. 771-851, 16 plates, 1024) the results of his 
examination of the copepod Crustacea of the Chilka 
Lake Of the fifty-seven species present in the 
collection twelve are regarded as pew, and five new 
varieties aie also described The author gives an 
account of the changes in the copepod fauna corre¬ 
lated with the varying conditions of the water, e g, 
the influx of sea-water during the winter months 
causes a disappearance of the purely fresh-water 
species which had been carried into the lake during 
the monsoon He remarks upon the number of 
species, hitherto regarded as being typical inhabitants 
of north temperate or even arctic seas, present m 
tropical waters The breeding seasons of many of 
the species are noted 

Hvdra Chimt-k\s —Mr V. issayer describes an 
extended series of experiments { Journ . Genetics, vol 
14, No 3) in producing animal chimeras by grafting 
together in various ways two species of Hydra, a 
stalked form of brown colour (Pcimatohydra ohgactis) 
and a red variety of Hydra vulgaris found near 
Leningrad the cells of which contain carotmoid and 
lycopmoid pigments. The former species also has 
longer tentacles. By pinning together two specimens 
which had been opened out flat, by inserting an 
individual of one species into the cavity of another, 
and by other methods, chimacras were obtained the 
components of which could be followed by their 
colour Mosaics were also obtained by cutting up 
Hydras into fine pieces and moulding the fragments 
together. Parts of some chimeras were intermediate 
in character and were called cytomictical. (It may 
be pointed out that the term cytomyxis is already in 
use in cytology in another sense ) Such individuals 
frequently reveited in buds to ohgactis but never to 
vulgaris The bearing of these results on problems 
of individuality, divisibility, regulation, somatic muta¬ 
tion, and other topics is discussed A cytological study 
of these forms is being made which will throw more 
light on their nature 

SoiriH American Fungi.— Under the title #< Fungi 
Paraguayenscs," Carlos Spegazzim describes in the 
Anales del Museo Nacional de Historia Natural de 
Buenos Aires, vol 31, some 267 species and forms of 
fungi collected by him during a visit to Asuncion m 
1920 Many new species are described and figured, 
spore sizes and figure as well as other microscopic 
data being supplied. 

Poisonous Plants and Live-stock. —In the Kew 
Bulletin (No 1, 1925), J. Burtt Davy has an interest¬ 
ing note underlining the value of scientific investiga¬ 
tion of the causes of losses to live-stock as the result 
of local peculiarities in the quality of the grazing 
grounds He uses as a text the important reports 
upon “ Gauwziekte Veld,” by Sir Arnold Theiler and 
Dr. Pole Evans, which have recently been published 
by the Department of Agriculture, South Africa. 
Ihe nature of the injury to stock thus produced 
may be estimated by the fact that one farmer 
lost 1047 sheep (59 per cent, of his flock) after grazing 
them for less than twenty-four hours on gauwziekte 
veld. After prolonged inquiries lasting over ten 
years and feeding tests with 98 species of plants, 
these investigators definitely proved that the cause 
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of the losses of stock was Vangueria pygmaa 
(Rubiace®). This plant appears to contain a toxic 
principle, acting directly on the heart, though the 
toxin has not yet been isolated. Other cases of toxic 
species in grazing grounds are referred to by the 
author, who is thus able to make out a strong case for 
the work of a Government Department of Agriculture 
by whicn alone long and extensive investigations, 
involving the co-ordination of the work of specialists 
in different fields, can be both promoted and main¬ 
tained until success is reached. 

Symbiosis of Seeds and Bacteria —Gilbert J, 
Fowler and Miss R. K Christie raise this question 
on very general lines in their paper in the Journal 
of the Indian Institute of Science, vol. 7, part xiii. 
They say that every seed they have examined so far 
has proved to be associated with specific bacteria 
either within the seed (poppy), within the husk (nee) 
attached to the seed by the mucilage coat (Cassia 
tora), or on the testa (indigo-seed). These bacteria 
are not essential to the germination, but do appear to 
be helpful m the growth of the seedling Little 
difficulty appears to be raised by the authors' con¬ 
clusion that these bacteria can break down protein 
reserves, but it is not clear how this property could be 
utilised by the germinating seedling, An interest¬ 
ing point is raised by the suggestion that the growth 
of these bacteria is associated with the specific seed 
extractive, apparently of basic or glucosidic nature, 
and removable by water or other suitable solvent, 
which every seed examined appeared to contain. 
This extractive did not prove on 1 examination to be 
invariably antiseptic, but it is suggested that, on 
dilution during germination, it may stimulate the 
growth of the bacteria associated with the seed whilst 
holding them in check so long as it is concentrated, 
as in the resting seed. 

Climatic Conditions for Cotton Growing.— 
Mr E. E. Canney has earned out a useful piece of 
work in analysing the climatic conditions required for 
the growth of cotton without irrigation (Journal of 
the Textile Institute, vol 15, p. 1533). He finds that 
three conditions are essential: freedom from frost 
during the growing season, adequate but not excessive 
rainfall, and abundant sunshine. The cloudy, humid 
climate of large areas of the tropics is fatal to the 
economic production of cotton of good quality. The 
mean annual temperature should be above So 6 F,, the 
rainfall between 20 and 60 inches per annum, and the 
mean cloudiness less than five-tenths. On this basis 
he has prepared maps showing the areas where 
climatic conditions are favourable for cotton growing, 
and he finds that there are large parts of the British 
Empire, awaiting development, with suitable climates 
for growing as much cotton as is likely to be required 
for a long time. In the text, and still more strongly 
in an accompanying letter, Mr Canney points out 
the urgent need for trustworthy meteorological 
observations from many more stations than at present 
exist in tropical regions. The lack of information as 
to climate retards development, and may lead to 
expensive failures owing to attempts to grow crops m 
regions which are climatically unsuitable, 

Atomic Weight of Bromine. -—The January 
number of the Journal of the Chemical Society con¬ 
tains a paper by H. V. A. Briscoe and P. L. Robiushtk; 
on the atomic weight of bromine. Ammonium 
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was obtained. From the ratio Ag/AgBr, the atomic tip to the junctions. When no oxygen is present the 
weight of bromine was found to be 79-914 ±o>oi. registering millivoltmeter, to which the thermopile 

19 connected, is not affected, and when the amount 
Chlorophyll Spectra. —Jan Wlodefc has an 0 f this gas reaches 2 per cent, the deflexion is sufficient 
ingenious suggestion to account for the differences to make an electric contact and ring an alarm 4 >ejl. 
Observed between the spectra of chlorophyll in the j t j s arranged that this bell shall also nng when the 
living leaf and in various solvents. By combining the current through the electric furnace is too low and 
absorption spectra given by Willst&tter and Stoll for when the gas stream is interrupted. The apparatus 
chlorophylls a and b, he obtains a spectrum with carx be adapted to show the presence of o 1 to 2 per 
absorption bands very closely coinciding with those cent of oxygen in nitrogen manufactured by the 
of the living leaf, far more so than docs the absorption Linde process. Enough hydrogen is added to the 
Spectrum of the alcoholic solution of the mixed test stream to combine with the oxygen and leave a 
pigments. He suggests therefore that in the living small excess. Instead of the single pair of tubes 
leaf the two chlorophylls are present in separate described, as many as twenty-four pairs have been* 

solvents, and that the changes in the absorption employed, to register from o 01 to o 5 per cent, of 

Spectrum of the leaf under insolation are due either oxygen in mixtures of nitrogen and hydrogen, 
to the proportion of the two pigments changing, a fact 

that Willst&tter and Stoll failed to establish by their The Physics or Spray Fluids —Rowland Marcus 
classical analyses of the pigments, or that new spectra Woodman has two further papers upon this subject 

are developed as the result of temporary combination in the Journal of Pomology , vol 4, No. 2, January 

with carbon dioxide The paper is published in 1925. In the first paper is studied the influence of 

English m the Bulletin de l'AcadSmie Polonaise des various substances an maintaining a suspension of 

Sciences et des Lettres, S6nes B, Science Naturdles lead arsenate, that is, in preventing its sedimentation, 
pp 407-423, 1924, as a contribution from the Jagel- and it is pointed out that this is by no means the 
Ionian University of Cracow same property as that of lowering the surface tension 

of the liquid air surface so that the spray fluid readily 
Absorption of Radiation by the Emu ting wets the surface of the plants upon which it is dis- 

Atom —Tn the C,R. Acad . Set. Parts of January 19 charged As the results of experiment, gelatine and 

M, de Broglie and T Thibaut describe measurements calcium caseinate were found the most effective 
of the intensities of the corpuscular lines, due to the substances m promoting both these desirable ends , 
conversion of the A' radiation of tungsten (doublet a) hy fine grinding lead arsenate could be got into 
in an element, and of the A' fluorescence lines of the permanent suspension in water alone, but calcium 
element itself. The relative intensity of the second, caseinate, gelatine, or some other substance would 
with respect to the first, increases regularly with the still be necessary, in tins case, to promote spreading 
atomic number for copper, silver, iodine, and banum, j n the second paper the advantages of the method of 
Bragg's combined with that of Moseley, would intermittent shaking for the preparation of emulsions 
indicate a variation in the opposite direction In 0 f 0 il in wate r are studied and elucidated Gelatine 
the case of radioactive transformations giving p- and an d potash soaps prove to be much better emulsifiers 
T-rays simultaneously, the p-ray spectrum being due than sodium soaps. 

to a photoelectric action of the 7-rays on the electronic , , 

shells of the disintegrating atoms, it is found that A Novel T-square A new T-square and drawing- 
wben the 7-radiation is converted into secondary board made by Axene Ltd , Maxwell House, Arundel 

photoelectrons in an isotope of the disintegrating Street, W.C , has been brought to our notice, 
.substance, producing an identical ^-spectrum, the The object of the invention is to " free the hands of 
intensities of the lines are much less than in the the draughtsman by providing a T-square which will 
original spectrum of the radioactive substance, retain its position on the board without any com- 
Using mesothorium and lead, the ratio of the in- phcation of cords or pulleys This is accomplished 
tensities was found to be very roughly 1 * 10, indicat- h Y the use of a magnet as the stock of the square, 
ing a much more intense absorption of mesothorium running on a steel strip in the edge of the board. 
7-rays in mesothorium than m lead Ellis has come Th e principle is not new, and previous inventions on 
to a somewhat similar conclusion on this subject, these lines have not come into general use. The 
though he considers that in a 7-radiator the 7-rays distinction of tins square lies in the utilisation of 
are absorbed most strongly tn the actual atom from the new magnetic cobalt alloy said to retain its 
which they are emitted, a point to which the authors magnetism almost indefinitely, and the whole of the 
have not directly given attention in their paper, stock is composed of this alloy. An examination of 

one of these boards suggests that, provided the length 
Thermopiles in the Large Scale Manufacture of the stock be proportioned to the length of the T 
of Gases. —In the manufacture of hydrogen by the in a ratio not less than found in ordinary squares, 
electrolytic process, it is very important to know at the T-square retains its position unaided, and 
every stage the percentage of oxygen m the gas, and assuming the retention of its magnetic properties, 
highly desirable to have an arrangement for sounding should be of considerable value to draughtsmen, 
an alarm signal when the proportion Of this impurity These T-squares can be made with movable heads, 
becomes too large. Dr, P. Gmelin, in the F. Paschen but the leverage on the fixing screw on a long square 
Festschrift number (January) of tbs A nnalen derPhysik, is so great that a fixed head is usually preferred, at 
describes apparatus in which a small quantity of the least for work which is mostly rectangular, and we 
gas is passed constantly through pressure regulators, did not observe any notable improvement in this 
half of the Stream being sent through a tube of hard respect in the square under discussion. Another 
glass containing eight alternate thermal junctions of useful feature of “ The Axene *' is the bevelling of 
copper and constantan, and half through a similar the under side of the back edge of the square, enabling 
tube, parallel to the first, which contains the remaining it to slide over drawing-pins. The drawing-board can 
junctions. The two tubes are surrounded by an be made with a steel strip on the bottom as well as 
cteotlic furnace, and in one of them pure platinum on the left-hand edge, enabling the T-square to be 
» deposited in the neighbourhood of the thermal used vertically and set squares to be dispensed with 
jhneriOfltot to act as a catalyser for the combustion for work in which this position of the T-square is 
Pf the heat of the reaction being given more convenient. 
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Agriculture, Forestry, and Horticulture. 

Ernest Betw, Ltd —Practical Butter and Cheese Making, 
L. T Lord , Maikct Nursery Work , six books on the 
cultivation of crops for market, F J Fletcher, cheap 
edition , „ Sugar Beet from Field to Factory, R. N 
Dowling. Constable and Co, Ltd —The Science of Soils 
and Manures, J A Murray, new edition H M S O — Report 
of the Departmental Committee on the Outbreak of Foot- 
and-Mouth Disease, 1923-24 J B Lippmcott Company, 
—Agricultural Mechanics, R H. Smith University 
Tutorial Press, Ltd —Farm Calculations and Accounts, 
Dr. A. G Ruston; Farm Measurements (Mensuration), 
Dr. A. G Ruston 

Anthropology and Archeology. 

George Allen and Unwm, Ltd —Australian Totcmism, 
G Roheim J B Lippincott Company.-- Races, Nations 
and Classes The Psychology of Dominion and Freedom, 
H A. Miller Macmillan and Co, Ltd --The Ao Naga 
Tube of Assam a Study m Ethnology and Sociology, 
Dr W, C Smith, with an Introduction by Dr J H 
Hutton. Methuen and Co, Ltd— Roman Folkestone, 
S E. Winbolt, Child-lore a Study 111 Folklore and 
Psychology, Mrs S Herbert Oxford University Press 
The Life after Death in Oceania and the Malay Archi¬ 
pelago, Rosalind Moss , Prehistoric and Roman Wales, 
K. E M Wheeler Kegan Paul and Co , Ud —A Geo¬ 
graphical Introduction to Histoiy, Prof L. Febvre , The 
Dawn of Western Civilization, V G Clulde . Race and 
History an Ethnological Introduction to History, Prof 
E Pittard , Mesopotamia the Civilization of Babylonia 
and Assyna, Prof L Delaporte, The Aegean Civilization, 
Prof G Glotz , Life and Labour in Europe XVth to 
XVIIIth Century, Profs G Renard and G WenteTSse 
H F and G Witkcrby —Ancient Warriors of the North 
Pacific The Haul as, their History and Customs, with 
some Description of the Queen Charlotte Islands, C. 
Harrison 

Biology. 

D, Appleton and Co —Fishes, Dr D Starr Jordan. 
A and C. Black, Ltd —Bees, Wasps and Ants, Rev C A 
Hall , The Open Book of Nature, Rev C A Hall, new 
edition , How to Use the Microscope a Guide for the 
Novice, Rev (' A Hall, new edition Cambridge 
University Press —The Anthocyanm Pigments of Plants, 
Munel Wheldale Onslow, new edition , Plant Life on East 
Anglian Heaths being Observational and Experimental 
Studies of the Vegetation of Breckland, E P. Farrow , 
The Classification of Flowering Plants, Dr. A B Rendle, 
vol 2 , A Comparative Hana-list of the Birds of Japan 
and the British Isles, M. U Hachisuka Chapman and 
Hall, Ltd -The Romance of the Fungus World an 
Account of Fungus Life in its Numerous Guises, both 
Real and Legendary, R. T Rolfe and F W Rolfe 
Christophers. — Evolution, Heredity and Vanation an 
Introduction to the Study of Biology, D. W Cutler, 
Sex at Chance, Cicely Monteith Ersjune /. M, Deni 
and Sons, Ltd - - British Floia, G Bonnier, translation 
and adaptation to British conditions by Dr E Mellor 
W Hefjer and Sons, Ltd —Studies in Ampullana, E G. 
Alderson Longmans and Co —British Birds, A Thor- 
burn, four volumes, Photosynthesis the Assimilation 
of Carbon by Green Plants, Prof W Stiles Longmans 
and Co -The Genera and Species of British Aphides, 
including their Food Plants and Distribution in Britain, 
together with a Host-Plant Index and Bibliography, 
Dr J Davidson Macmillan and Co , Ltd —Plants and 
Man a Senes of Essays relating to the Botany of 
Ordinary Life, Prof F O Bower; A Class - Book of 
Botany, E Stenhouse Oliver and Boyd —The Science 
and Practice of Cattle-breeding, The Scottish Cattle- 
breeding Conference, July 1924 , Animal Genetics, Dr. 
F. A. E Crew Oxford University Press. — Notes of a 
Naturalist m the East African Campaign, Dr G. D. 
Halq Caiyentei , Plant Biology, Sir F W Keeble, 
Palms of India, Rev E Blatter, Microbiology of Cellulose, 
Pectins, and Gums, A. Thayscn and H, J, Bunker. Sheldon 


Forthcoming Books of Science. 

orfirnitiir^ Press, — More Chats on British Mammals, Dr. J. J. 

* Simpson F Warns and Co., Ltd —The Fishes of the 

nd Cheese Making, British Isles : a Complete Pocket Guide dealing with 
six books on the characteristics and habits of British Fish, both Frefeh 

J Fletcher, cheap Water and Sa l t , Dr J. T. Jenkins. 


Chemistry and Chemical Industry. 

Edward Arnold and Co —An Elementary School 
Chemistry, E J. Holmyard , Physical Chemistry its 
Bearing on Biology and Medicine, Prof J, C Philip, new 
edition Ernest Penn, Ltd —Distillation in Practice, 
C. Elliott, Autoclaves and High Pressure Work, H 
Goodwin, The Conversion of Coal into Oils, Prof, 
Fischer, translated, edited with notes by Dr R. Lessing ; 
British Chemicals: their Manufacturers and Uses, prepared 
for the Association of British Chemical Manufacturers. 
Chapman and Hall, Ltd —Colloid Chemistry, J. Alexander , 
Principles and Practice of Industrial Distillation, being 
a Translation of Hausbrand's •* Die Wirkungsweise der 
Rektifizier- und Destilher-Apparate,” Dr. E H Tripp. 
J and A Churchill —The Atmospheric Nitrogen Industry, 
Dr. B Wacser, translated by Dr E Fyleman Gurney 
and Jackson .—Lunge's " Sulphuric Acid and Alkali,” 
new and revised edition, Vol 4 The Manufacture of 
Sulphuric Acid by the Contact Process, F D Miles ; 
Introduction to Qualitative Organic Analysis, Dr. H. 
Staudinger, translated by Di T K Braunholtz. W. 
Heffer and Sons , Ltd —Practical, Physical and Colloid 
Chemistry for Students of Medicine and Biology, Prof. 
L Michaelis, translated by T R Parsons , Practical 
Physiological Chemistry, S W Cole, new edition Long- 
mans and Co —The Nature of Enzyme Actum, the late 
Sir W M. Bayliss, new edition , Tne Fats, Profs J B. 
Leathes and H S Raper, new edition, Hexosammes and 
Mucoprotems, Prof P A. Levine , A System of Physical 
Chemistry, Prof W C M'C Lewis, Vol 2 Thermo¬ 
dynamics, new edition Methuen and Co , Ltd — Physico- 
Chemical Methods, Prof J Reilly, Prof W. N. Rae, 
and Dr T S Wheeler; Colloid and Capillary Chemistry, 
Prof H. Freundhch, translated by Dr H. S Hatfield; 
A Summary of Physical Chemistry, K Arndt, translated 
by W H Patterson Oxford University Press —History 
of Chemistry from Medieval Times to Dalton, E. J, 
Holmyard , Text-Book of Pharmaceutical Chemistry, 
A O Bentley and J Driver University Tutorial Press, 
Ltd.— Chemistry for Agricultural Students, R. H Adie. 

Engineering. 

Ernest Benn, Ltd —Notes on the Theory and Design 
of Continuous Current Machines, Dr S Parker Smith, 
new edition Blackte and Son, Lid.- Steam Condensing 
Plant in Theory and Practice, J Sem Chapman and Half, 
Ltd —Ports , their Administration and Operation, Dr, B. 
Cunningham; The Mechanical Investigations of Leonardo 
da Vinci, Dr I. B Hart, Adjustments, Maintenance and 
Repairs ■ a Handbook for Marine Engineers, Eng -Capt. 
F J Drover , Laboratory Experiments for the Engineer' 
ing Student, H. Threlfall, Roof Coverings: their 
Manufacture and Application, E. G. Blake; Motor 
Ships, A C. Hardy; Electric Vehicles, C W Marshal) ; 
Carburettors and Carburation * General Principles, 
Types, Adjustments, Repairs, Fuels and Fuel Systems, 
etc., A W. Judge, Mechanism of the Car f the 
Chassis, Transmission, Gears, etc,—their Design, Con¬ 
struction, Lubrication, Adjustment and Overhaul, etc., 
A. W Judge , The Ignition System : Electrical Principles, 
Types, Designs, Repairs ana Adjustments, etc , A, W. 
Judge ; Maintenance and Repair of Cars, A. W. judge. 
Constable and Co. t Lld.~- Boiler Making, K. Mormon; 
Oil and Gas Engine Running and Maintenance, P. Cald¬ 
well , High Tension Line Practice, E. V. Pannell; 
British Wire Drawing and Wire Working, H. Dunell,, 
Hydraulics and its Applications, Dr. A. H. Gibson, new . 
edition , Smoke Prevention and Fuel Economy, J. B. C. 
Kershaw, new edition. 5 . 0 . ~ Admiralty Hand-' 

book of Wireless Telegraphy : a Standard Work on Wire¬ 
less Telegraphy for the information and Guidance df 
Officers and Men of H.M, Fleet. Crosby Lockwood apd 5 #% 
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^ Year-Book lor 14)25 : a Compendium of the 
Modem Practice of Civil, Mechanical, Electrical, Marine, 
Gas, Aero, Mine, and Metallurgical Engineering, compiled 
and edited by H. R. Kempe and W H Smith, vnth the 
Collaboration of a corps of specialists, Water-Power 
Engineering: a Treatment of Technical and Commercial 
Factory, with special reference to Field Work involving 
Study of Stream Flow, Pondage Capacity, Developed 
Waterways, Power Transmission Lines, etc,, W, T. 
Taylor; Wells and Bore - holes for Water Supply: 
including the Elements of the Analysis and Purification 
of Water, J E Dumbleton Longmans and Co — 
Elements of Internal Combustion Engineering, T Petne 
Oxford University Press, —Elements of Radio Communica¬ 
tion, O F Brown , Building Mechanics, W. G, Sheppard ; 
Elementary Heat and Heat Engines, F. G k. Wilkins 
6 '*r Isaac Pitman and Sons, Ltd— Time Standardization 
Of Workshop Operations, T. Pil king ton , Machine Design, 
G W Bird , Theory of Structures, H W. Coultas ; 
Carburettor Handbook, E W. Knott, Electric Welding, 
L, B Wilson , The Dynamo, C. C. Hawkins, vol. 3 , 
Practical D C Armature Winding, L, Wollison , Trans¬ 
formers for Single and Multiphase Currents, Dr G Kapp, 
new edition , Low Temperature Distillation, S North; 
Engineering Application of Mathematics, W. C, Bickley , 
The Rigid Airship, E H. Lewitt Scott , Greenwood and 
Son —Marine Engines and Boilers, E. Prince University 
Tutorial Press , Ltd —Text-book of Wireless Telegraphy 
and Telephony, W, Greenwood , Mechanism, E. S 
Andrews* H P * and G Wtthcrby —The Use of Power in 
Colliery Working Transmission of Power, Winding, 
Pumping (Steam), Pumping (Electrical), Ventilation, 
Haulage, J. Kirsopp. 

Geography and Travel. 

J M. Dent and Sons, Ltd —Hunting and Adventure 
in the Arctic, Dr F. Nansen Longmans and Co — 
An Economic Geography of Europe, D H Smith 
j Macmillan and Co, Ltd— The Blue Guides, edited hy 
Find hi v Muirhead. Normandy Methuen and Co,, Ltd 
—Early Explorers in Australia, Ida Lee (Mrs C B. 
Marriott). Oxford University Press - 'lavernier's Travels 
in India, edited by I>r. W Crooke, 2 vols (Indian 
Library) Sir Isaac Pitman and Sons , Ltd — The Geo¬ 
graphy of Commerce, W. P Rutter Charles Scribner's 
Sons —Handbook of Alaska its Resources, Products 
and Attractions, Maj -Gen. A. W Greeley, new edition. 
H , P and G , Wtthcrby —Nature at the Desert's Edge. 
Studies and Observations in the Bagdad Oasis, Major 
R W. G Hingston , The River of the Giraffe , a Record 
Of Shooting and Tramping by the Waters of the Bahr-el- 
Zeraf, F. Savile. 


Geology, Mineralogy, and Mining. 

Chapman and Hall, Ltd —The Riddle of the Earth, by 
" Appian Way." Macmillan and Co., Lid, —Text-book 
of Palaeontology, Prof. Karl A. von Zittel, edited by 
Dr, C. R. Eastman, Vol* 3, Mammalia, Revised by 
Dr. Max Schlosser, translated by Marguerite L Engler 
and Lucy P. Bush, under the direction of the late Dr. 
C. R* Eastman, revised by Sir Arthur Smith Wood¬ 
ward ; Mineralogy. an Introduction to the Scientific 
Study of Minerals, Sir H, A. Miers, second edition, 
revised and edited by Prof. H. L, Bowman. Thomas 
Mur by and Co, — Handbook of the Geology of Great 
Britain, Prof. P. G. H. Boswell, Dr. A. M. Davies, Dr. 
C, Davison, Dr. A, Harker, Prof. O. T. Jones, Prof. P F. 
Kendall, L Richardson, J. Parkinson, Prof W. W, Watts, 
and D*i J. W. Evans. Oliver and Boyd.*- The Rocks of 
West Lothian : being an Account of the Geological and 
Mining History of the West Lothian District, H. M. 
Cadell. Oxford University Press .—Surface History of the 
Earth, Prof. J, Joly. 


Mathematical and Physical Sciences. 

Edward Arnold and Co .—An Introduction to Fluid 
Motion, Dr. W. N, Bond. Cambridge University Press,— 
Thermodynamics, G* Birtwistle; Matrices and Deter- 
minoida, JProf. C. E, Gullis; A Treatise on Electricity* 
jJfcS, Fldduck, hew edition ; An Introductory Course of 
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Mathematical Analysis, C Walmsley. Cassell and Co , 
Ltd —Talks about Wireless, Sir Oliver Lodge Chapman 
and Hall, Ltd .—Summation of Senes, L B W Tolley. 
W. Collins, Sons and Co , Ltd --Thiee M011 discuss 
Relativity, J W N Sullivan Hodder and Stoughton, 

I td —Ether and Reality * the Functions of the Ether of 
Space, Sir Oliver Lodge. Longmans and Co,— Inter¬ 
mediate Light, Dr. R. A Houstoun , Photo-Electricity; 
the Liberation of Electrons by Light, Prof, H S Allen, 
new edition ; The Theory of Measurement, Drs L Tuttle 
and J. Satterly, A Practical Treatise on Fourier's 
Theorem and Harmonic Analysis, A Eagle Methuen 
and Co,, Ltd —A Survey of Physics, Prof Max Planck, 
translated by R Jones and D H. Williams , Astronomical 
Physics, F J. M. Stratton, X-rays, M de Broglie, 
translated by J. R. Clarke, Modern Magnetics, Prof'^ 
F Auerbach, translated by H C B6oth Olner and Boyd. 
—Statistics for Biological Research Workers, R A Fisher 
Oxford University Press —Radioactivity, G v Hevesy and 
F. Paneth, translated by Dr R. W Lawson , The Spectro¬ 
scopy of X-rays, M Siegbahn, translated by G A Lindsay ; 
Electricity and the Structure of Matter, L Southerns ; 
History of Mathematics from the Middle Ages to the Rise 
of the Conception of Mathematical Rigour, J W, N. 
Sulhvan, Advanced Constructive Cieometry, J F. 

Dowaett; Electrical Precipitation, Sir Oliver Lodge. 
University Tutorial Press, Ltd —School Geometry, abndged 
edition, w. P. Workman and A G Cracknell , Calculus 
for Beginners a First Course m Experimental Science 
for Technical Students, R W. Hutchinson 

Medical Science. 

D. Appleton and Co —Colds Cause, Treatment and 
Prevention, C. Russell BaiUiire , Tindall and Cox.-* 
Manual of Anatomy' including Embryology, Dr A M, 
Buchanan, new edition edited by Profs E Barclay-Smith, 
J E Frazer, F G Parsons and W, Wright , General 
Systematic Bacteriology, Dr R E Buchanan , Pathogenic 
Protozoa, Dr C,M Wenyon. Ernest Penn, Ltd -Practical,, 
Surgery Illustrated, V Pauchet, translated by Dr F R, t> 
Atkinson, in six volumes, Vols. 5 and 6, Injuries to the 
Wrist and the X-ra> $, the late Dr E Destot, translated by 
Dr F R B Atkinson, J and A Churchill.— Forensic 
Medicine Prof. H. Littlejohn; Forensic Medicine a 
Textbook for Students and Practitioners, Prof S Smith. 
Harper and Bros ,—The Degenerative Diseases, Dr. L F 
Barker and T P. Sprunt , Child Hygiene, Dr S 
Josephine Baker H M S O. — Report on the Health 
of the Royal Air Force John Lane, The Bodley Head, 
Ltd —The Conquest of Disease, D Masters J B . 
Lippincott Company —Safeguarding Children’s Nerves, 
Dr. J, J. Walsh and Dr J. Foote; Simplified Nursing, 
Florence Dakin Longmans and Co —Introduction to 
Sexual Physiology, Dr F. H. A Marshall Methuen and 
Co, Ltd —Cancer and the Public the Educational 
Aspect of the Cancer Problem, C P Chdde , A Manual 
of Hygiene, Sir William H Hamer and Di C W Hutt, 
Woman's Health and Happiness, Dr. C Webb-Johnson. 
Nisbet and Co , Ltd —Food and the Family, Prof V H, 
Mottram, Oxford University Press —The Life of Sir William 
Osier, H Cushing, 2 vols Kegan Paul and Co , Lid —The 
Childhood of Anatomy : a Short History of Anatomical 
Discovery to Harvey, Dr C Singer , Colour-Blindness : 
with a Comparison of Different Methods of testing Colour- 
Vision, Dr Mary Collins Selwyn and Blount, Ltd — 
Tumors and Cancers, H, Gilford 

Metallurgy. 

Chapman and Hall, Ltd .—Metallurgy and its Influence 
on Modern Progress, with a Survey of Education and 
Research, Sir Robert Hadfield, Bart. ; Stainless Steel 
and Iron, J H G Monypenny. Oxford University Press . 
— Practical Non-Ferrous Metallography, Dr. L Aitchison 
and L W. Johnson. H. P. and G. Witherby .—A Course 
of Metallurgy for Engineers, Dr. F. C. Thompson; Wire 
Drawing ana the Cold Working of Steel,.A. T. Adam. 

* . Meteorology, 

Chapman and Halt, Lid .—Why the Weather ? Dr. C F* 
Brooks. 
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R*i Park, with an Introduction by 'G* J& EUwood]^ 
Indian and Persian Textiles; collected by the areas 
pnnter Oberkampf in the XVIIIth Century and re- 1 
published in colour Ernest Benn , Lfd —" Gas World *\ 
Analyses of Municipal Gas Accounts, 1924, containing;, 
detailed analyses of over fifty balance sheets; The k 
Industrial Applications of Coal Tar Products, H. M, ; 
Bunbnry and A. Davidson; Practical Polishing and 
Staining, A. W Parkhouse, new edition. Chapman and" 
Hath Ltd. —The Technology of Wood Distillation: with 
special reference to the Methods of obtaining the Inter¬ 
mediate and Finished Products from the Primary Distillate* 
M, Klar, translated by Dr. A. Rule. J. and A. thurchW — 
A Dictionary of Perfumery, E, J, Parry, 2 vals, Crosby 
Lockwood and Son, —The Modem Soap and Detergent In¬ 
dustry, including Glycerol Manufacture, Dr G. Martin, 

3 vols. Vol. 3. The Manufacture, Properties and Uses of * 
Glycerol and Glycerol Substitutes. Oxford University 
Press 1 Technical Drawing, G. E. Draycott; Construction 
and Recognition of Textile Fabrics, A Mason, Elementary 
Building Science, A Everett. Scott, Greenwood and Sow; 
—Colours and Varnishes, C. Coffignier, translated; Hand¬ 
book of Technical and Art Schools and Colleges of the 
United Kingdom H. F. and G , Wttherby. — House 
Heating, Dr. Margaret Fishenden, 


Miscellaneous, 

. Edward Arnold and Co —A School History of Science, 
J, A. Cochrane Baillidre, Tindall and Cox —Preparation 
of Scientific and Technical Papers, S F, Trelase and 
Emma S* Yule. Cambridge University Press .—^Catalogue 
of Scientific Papers, 1884-1900, compiled by the Royal 
Society of London, vol 19, completing the fourth senes. 
W , and R , Chambers , Ltd —Chambers's Encyclopaedia, 
new edition, vol 6. H M S.O, —17th Report of the 
Royal College of Science and Technology ; loth Report 
of the Advisory Committee on Atmospheric Pollution, 
3rd Memorandum on Fuel for Motor Transport * Tuber 
and Root Crops as Sources of Power Alcohol. T. 
Werner Laune, Ltd — Idiot Man, or the Follies of 
Mankind (t'Homme Stupide), Prof C. Richet, trans¬ 
lated by Norah Forsythe and L. Harvey. Macmillan 
and Co , Ltd —Architecture, the late Sir Thomas Graham 
Jackson, Bart , The Statesman's Year Book : Statistical 
and Historical Annual of the States of the World for the 
Year 1925, sixty-second annual issue, edited by Sir John 
Scott Keltie and Dr M Epstein , Memorials of Alfred 
Marshall, edited by Prof A. C Pigou , The Ethics of 
Birth Control. containing the Report of the Special 
Committee of the Birth Rate Commission established 
with the National Council of Public Morals, and presided 
over by the Bishop of Winchester — E.egan Paul and Co., 
Ltd —what I Believe, Hon. Bertrand Russell, The Evo¬ 
cation of Genius, A Porter; Hypatia the Futuro of 
Women, Hon Mrs Bertrand Russell Selwyn and Blount, 
Ltd -—General Introductory Reader (Elementary Science 
Primers), W C Brown, university Tutorial Press, Ltd — 
The Economics of Social Problems, H A. Silverman 

Philosophy and Psychology. 

D Appleton and Co -—Psychology for Child Training, 
A. D. Weeks, Studies in Educational Psychology, 
E. M Turner and G. H Betts Batllitre, Tindall and 
Cox —Clinical Psychology, Dr L E Bisch. Methuen 
and Co, Ltd —The Sensory Basis and Structure of 
Knowledge, Dr H J Watt; An Introduction to 
Kant's Philosophy, N. Clark Nisbet and Co., Ltd.—Mind 
and Matter, C E M Joad Oxford University Press .— 

, The Crisis m Psychology, H. Dnesch Kegan Paul and 
"Co., Ltd —Problems of Personality * a Volume of Essays 
in Honour of Morton Prince, edited by Dr A A. Roback 
Charles Scribner's Sons —The Ways of the Mind : the 
Study and Use of Psychology, Prof H. F Adams 
University Tutorial Press, Ltd —Social Psychology . a 
Text-book for Students of Economics, Dr R H Thouless 

Technology. 

B T Batsford, Ltd —The Elements of Design and Form 
in Classic Architecture, A Stratton , Architectural Prac¬ 
tice and Procedure, H II Turnei , Lessons in Carpentry 
and Joinery a Senes of Practical Plates by G Ellis ; 
Small Houses a Series of Designs, G. Murtagh , The 
Small House and How to Build it, W, D Brinckloc, Small 
Chateaux and Churches in France, W. Arnold , Outside 
the House Beautiful a Senes of Garden Illustrations, 
Henrietta C Peabody, The Architecture of John Russell 
Pope, Spanish Details' Drawings, Photographs and 
Text, W L Bottomly , Spanish Provincial Architecture, 
A. Byne and Mildred Stanley ; Practical Structural 
Design, E McCullough, Stair Builders'Guide, M Williams, 
Hicks' Builders' Guide, I P Hicks and J C. Duncan; 
Steel Square Pocket Book, D L Stoddard , Furniture 
for the Craftsman, P D Otter ; Jobbing Work for the 
Carpenter, Builder and Handy Man, E H. Crussell, 
Chinese Art a General Review by a number of well- 
known Authorities, with an Introduction by Roger Fry 
and many plates m colour and from photographs , 
Histone Costume a Chronicle of Fashion in Western 
Europe, 1500 to 1800, F. M, Kelly and R. Schwab© ; 
The Elements of Design and Form in Classic Architecture 
A, Stratton, French Pfbvincial Architecture, P. l! 
Goodwm and H O MiUiken , Popular Weaving and 
Embroidery in Spam, Mildred Stapley, Expression in 
the Human Figure: a Senes of Photographic Studies by 
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World Wheat Production.. 

fYURlNG the past ten years it has been realised 
that all the countries in the world have a 
common bond in the international trade in wheat. 
Various adjustments in relationships have perforce 
been necessary, but the six years which have elapsed 
since the War have given wheat-growing countries 
time to stabilise their positions and m some degree to 
accommodate themselves, on one hand, to the cessa¬ 
tion of export from Russia, and, on the other hand, to 
the discontinuance of the artificially enhanced pro¬ 
duction prevalent during the War years. For this 
reason the agricultural statistics for 1923 1 published 
by the International Institute of Agriculture at Rome, 
with their comparisons with pre-war years, are of 
special interest, emce they do at this stage indicate 
the trend which agriculture in general and wheat 
production in particular is taking throughout the 
world. 

The situation as revealed by the year-book is, on 
the whole, reassuring Except in Europe, both area 
and production in wheat show an increase over the', 
corresponding figures for the period 1909-1913. In , 
North America the increases in area and production 
are approximately 40 per cent. The year 1923 was 
admittedly a favourable one for wheat growing, but*., 
an examination of the annual returns shows that thlp, 
increase is not an isolated instance. Europe is stilt 
7- 3 per cent below its pre-War average in production ; 
of wheat, and 9 5 per cent below its average area in 
that crop over the same period; but the area ha&; 
increased steadily since 19*0, and the production* 
notwithstanding fluctuations, has never fallen lower 
than it was then* 1 

Russia is Omitted from these returns, but the 
decrease in wheat production in that country during 
1922, when famine conditions were at their worst, is 
now authoritatively stated as fifty-five and a tall 
million quarters, or 65 per cent, of the pre-War 1 - 
average. In 1923 Russia had a small export trade. 

It will be remembered that, before the War, Russia" 
was one of the chief sources of the world's wheat - 
supply, . * 

A good deal of attention has recently been directed'' 
towards the wheat production and crop balanceHShwfo" 
of Canada and the United States. No appreciable^ 
decrease in area under cultivation in either ccamtry 
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Recorded in the data published, but wheat production 
. in both & less in than in 1922. Almost the 
whole of this loss can be apportioned to the United 
States, where increases in tne more important crops 
of cotton and maize more than counterbalance it. 
Four million acres Went out of wheat in 1923 and 5*4 
million were added to the maize and cotton crops 
Further, the excess of exports over imports of wheat 
has fallen from 32 million quarters in 1921 to 9*6 
Millions in 1923. Taken together, these figures would 
seem to afford a striking confirmation of the forecast 
made by the Bureau of Agricultural Economics in the 
U S Department of Agriculture Year-book for 1921. 
In a paper on " Wheat Production and Marketing," 
O. E. Baker says, '* Wheat production, however, has 
been increasing less rapidly than population in this 
country, and it is very probable that this will continue 
to be true, at least until we reach the point where we 
consume practically all wc produce." Such a state 
of affairs is obviously of very serious import. 

The International Year-book has grown during its 
brief career, and this issue gives many more details 
than its predecessors. It is to be regretted that in 
so doing it has been thought necessary to discontinue 
some o? the summary tables. That relating to the 
percentage of each crop, based on total area under 
cultivation in each country, is a noticeable omission. 
The book contains sections dealing with crops, live¬ 
stock, trade returns, prices, freight charges, fertiliser 
' consumption, and rates of exchange, and will repay 
perusal not only by the agriculturist and economist 
but also by the interested layman 


Critical Ionisation Potentials. 

'T*HE publications in the Bulletin of the National 
A Research Council of the Washington Academy 
of Sciences have included many numbers which are 
excellent reports on the state of knowledge at the 
time of publication in special branches of modem 
science. The monograph under review 1 is stated to 
be the first of a series which, when complete, will 
form the report of the National Research Council 
Committee on Ionization Potentials and Related 
Subjects. The monograph is in two parts, the first 
of which, by Prof. K, T. Compton of Princeton 
University, deals with the methods by which critical 
potentials for the excitation and ionisation of atoms 
and molecules by electron impacts have been 
measured. The author gives a very clear account of 
the principles of the various experimental methods 
of determining the critical potentials of gases and 
metallic vapours, ami of investigating their sig¬ 
nificance. There is also a brief section on the critical 
potentials for the production of soft X-rays from 
solids. The text is well illustrated by diagrams of 
apparatus and experimental curves, which will be 
particularly appreciated by the general reader. 

The second part Of the work deals with the in¬ 
terpretation to be placed On the critical potentials 
which have been measured* that is to say, it is a 
discussion of the nature of the particular disturbance 
produced within the atom or molecule at each critical 
stage. It is written in a dear and concise manner 
by ur. F. L. Mohler, of the United States Bureau of 
Standards: The relation between lower critical 
potentials and arc spectra is first given. Multiple 
excitation phenomena and the higher critical po¬ 
tentials of g$*£S are then dealt with, and the 
intdpretation of the latter class of data is further 
Acohsidered in connexion with the results for soft 
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X-rays from solids. A final section deals with the 
results which have been obtained from experiments 
on polyatomic gases, and their relation to thermo¬ 
chemical data. The whole is illustrated by clearly 
drawn energy diagrams and Moseley curves. „ 

The bibliography which is appended to the mono¬ 
graph is a very comprehensive one and will be of 
value to research workers in this field. Altogether 
the book forms the most complete summarised 
account we have seen of the work which has been done ‘ 
in the important branch of modern physics with 
which it deals, and the authors are to be congratulated 
on their excellent production. 
----- 

University and Educational Intelligence 

Bristol —A lecturer in physiology will shortly be 
appointed, with duties to begin on October 1. Par¬ 
ticulars of the post may be obtained from the registrar. 
The latest date for the receipt of applications for the 
lectureship is April 20. 

Cambridge —The Adams Prize for an essay 011 
" The Physical State of Matter at High Temperature " 
has been awarded to Mr R. H Fowler, Trinity College. 

A Smith's Prize has been awarded to T G Room, St. 

J ohn's College, for an essay on " Varieties generated 
y Collinear Stars m Hyperspace " F, C Phillips, 
Corpus Christi College, has been elected to the Amy 
Mary Preston Read Scholarship. 

The subject for the Adams Prize for 1925-6 is " The 
Constitution of the Interior of the Earth and the 
Propagation of Waves through the Interior and over 
the Surface of the Earth " The adjudicators say that 
11 the facts as to the propagation of earthquake waves 
may now be considered fairly well established, and a 
discussion is asked as to the deductions which car - 
properly be drawn as to the constitution of the in¬ 
terior of the earth. Such questions may suitabl> be 
treated as the reflection, refraction and dissipation of 
waves at surfaces of discontinuity, if any, inside the 
earth , also the interior arrangements which would 
best account for the ordinary P, S seismological tables. 

A discussion might also be given as to how far the 
various suspected periodicities of earthquake pheno¬ 
mena, if real, must be attributed to a periodicity of 
external agents, and how far, if at all. they represent 

? ?riodlevies of free vibrations of the earth itself." 

he Prize, which is of the value of 240/., is open to 
competition of all persons who have at any time been 
admitted to a degree in the University 

Grants have been made from the Worts Fund to Mr. 

T R. Parsons, Sidney Sussex College, towards expenses 
incurred m studying with Prof Orbelli of Leningrad 
the operative procedure used in research by the phy* 
siologists of the Pavlov School, and to Mr. K. cle B. 
Codnngton, Corpus Christi College, towards the ex¬ 
penses of a visit to India for the purpose of carrying 
out arehaiological research at Elura, Hyderabad State, 
and at Baclami, Bombay Presidency, and of making 
moulds of the sculpture 

It is proposed to erect the new Pathological Labo¬ 
ratory on the Downing site near the Biochemical 
Laboratory and the Molteno Institute of Parasitology* 
Emmanuel College is offering to a research student 
commencing residence at the University in October 
1925, ’a studentship of the annual value of 150/., 
which will be tenaole for two years. Applications 
must reach the Master of Emmanuel (The Master's 
Lodge, Emmanuel College, Cambridge, England) 
not later than July 31. The award will be made on * 
the ^evidence submitted by the candidates, which 
must include a brief statement of the proposed * 
course of research and evidence of general ability and ' 
of special fitness for the proposed course of research. \ 
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Glasgow —The late Dr John Hall, a graduate of 
Glasgow, of St John’s Wood, London, who died in 
1909, left the reversion of one-hali of his estate to the 
University, tor the foundation of tutorial fellowships 
in medicine, surgery, and obstetrics, for the better 
equipment of the practical classes in these subjects, 
etc Through the death of his sister, who has added 
half her own estate to that of her brother, the largo 
endowment has now accrued, and may amount to 
some 50,000/ when the estates are realised. The 
benefaction will be of great use to the University’s 
large school of medicine, which now exceeds in 
numbers and in clinical resources any other in the 
kingdom 

Dr J. S Haldane, fellow of New College, Oxford, 
has been appointed Gifford Lecturer at Glasgow for 
the years 1926, 1927 

Melbourne. —Applications are invited for the 
professorship of agriculture and the post of research 
physicist Conditions of the appointments may 
be obtained from the Agent-General for Victoria, 
Victoria House, Melbourne Place, Strand, W C 2 
The latest date for the receipt of applications is May 31 f 

Applications are invited, until April 18, for the 
professorship of philosophy at the University College 
of Swansea. Particulars of the post may be obtained 
from the College Registrar, Singleton Park, Swansea. 

An election to Beit fellowships for scientific research 
at the Imperial College of Science and Technology, 
South Kensington, will take place in July next 
Applications must be received on or before April 18. 
Forms of application and all information can be had 
by letter addressed to the Rector of the College. 

Viscouni Burnham will deliver an address on 
“ Technical Education as it affects Employers of 
Labour ” on Friday, March 27, at 8 pm., at the Batter¬ 
sea Polytechnic, London, S W 11 The Governing 
Body of the Polytechnic has extended an invitation 
to the London County Council Joint Standing 
Conference of Evening Institutes in the district 
to hold at the Polytechnic an Exhibition of Work 
done by students on Friday evening and Saturday 
afternoon and evening, March 27 and 28, while the 
laboratories, workshops, kitchens and demonstration 
rooms of the Polytechnic will also be operator in¬ 
spection. 

Some of the inner working of a preparatory school 
on modern lines is shown in a pamphlet entitled " St. 
Piran's Year Book for 1924,” recently received. Few 
people realise how fundamentally wrong is the system 
of so-called education in a great many preparatory 
schools where the only object seems to be to cram in 
a knowledge of a few subjects—principally Latin and 
Greek—to meet the requirements of the Common 
Entrance Examination How this can be expected 
to encourage latent ability, even for languages, much 
less to reveal a boy’s true bent, passes comprehension. 
Every schoolmaster admits what Mr. Secretary Cecil 
said to Roger Ascham, very wisely and most truly, 
when the great plague was at London m 1563 : 
“ Many young wits be driven to hate learning before 
they know what learning is ,# The headmaster of St. 
Piran's, Maidenhead, has shown in a very practical 
way how scholarships can be won and examinations 
passed without serious detriment to education in the 
true sense of the word Natural science, for example, 
is taught to the boys at St. Piran's although the 
Common Entrance Examination does not require it. 
An engineering shop, various societies—literary, 
natural history, wireless, photographic, gardening— 
and lectures on subjects of current interest pro\nde 
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stimuli calculated to reveal latent ability. This is, 
or should be, the true aim of all education. To the 
impartial mmd it appears that this out-of-date 
Common Entrance Examination condemns the boys 
in most preparatory schools to do merely school work 
m school, while the education, if any, they may have 
the luck to acquire is most likely to be picked up in 
out-of-school hours 

The Battersea Polytechnic’s report for 3923-24 
shows 2735 as the total number of students, 447 being 
full-time and 2288 evening and other part-time 
students. The full-time courses were chiefly in the 
Training College of Domestic Science, and in engineer¬ 
ing. Of the entries for part-time work about a third 
were for mechanical engineering and building and 
electrical engineering, a third for physics, chemistry, 
and mathematics, and the rest for women's subjects, 
music, hygiene and physiology, matriculation classes, 
physical training, and art The figures are large, but 
a comparison with the figures for previous years is 
disquieting. The Principal points out that there is a 
steady decrease in numbers, and says it is largely due 
to the increased fee for out-county students (to cover t 
the difference between the ordinary fee and the cost 
to the L C.C. of the student's education) and the 
cessation of work under the Government scheme for 
the higher education of ex-service students The 
decrease in the number of full-time students is fully 
accounted for by these reasons, but there remains a 
large decrease, nearly Goo, in the number of evening 
students (comparing 1919-20 with 1923-24), attribut¬ 
able m part it may be supposed to the slump m the 
engineering trades An interestfng development in 
the Department of Hygiene and Public Health is the 
institution of a course in practical home dietetics 
(gas-ring or oil-stove cooking) for bachelor men and 
women. The enrolments in this department show a 
substantial increase. 

The international interchange of university students 
and university teachers has attracted much notice 
since the War Many post-War organisations—the 
League of Nations' Committee on Intellectual Co¬ 
operation, the International Confederation of Students 
and its affiliated national unions, and many others, 
as well as older associations, such as the League of 
the Empire and Victoria League, make the fostering 
of such interchange one of their chief objects. The 
Universities Bureau of the British Empire has an 
Interchange Committee, consisting mainly of the 
Interchange Correspondents of the Bureau in the 
home universities, and has for several years printed 
and circulated annually a list of students from other 
countries in the universities and university colleges 
of Great Britain and Ireland. To the list for the 
current academic year is appended a list of university 
professors and lecturers of these universities who in 
1923-24 visited universities m other countries and 
vice versa. No official sources of information exist 
regarding the visits of university teachers, since many 
of them are arranged without "the official cognisance 
of the registrars of the home universities : indeed, 
the list is so scanty as to suggest that the visits of, 
these “ merchants of light," as they have been called, 
resemble, in being few and far between, if in no other 
respect, the visits of angels. Nevertheless the list is 
interesting as a pioneer attempt which should ,be 
repeated with more success. Wqen one considers the, 
expenditure incurred in the world of finance and 
commerce in recording and publishing statistics of 
imports and exports of material commodities, one 
wonders that the learned world has not long ago 
insisted on receiving systematic intelligence of the 
interchange of savants. / \\ 
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Early Science at Oxford. 


Societies and Academies. 


lr MatcH $3* *685-6. An abstract of Mr, Bent's 
travailes in France, was communicated by Mr. 
Welsteed, and read —Mr. Walker delivered m papers 
- on an empincall way of curing ye Cramp by a piece 
of ye root of fflag, and on Second-sighted men in 
. Scotland, concerning whom Dr, Garden was desired 
to give his opinion. 

March 24, 1684-5. Mr. Dalgamo advocated the 
bringing of a Philosophical! Language into practice 
He also presented a compendium of a book, not long 
since printed bv him, entitled Didascnlcophus, which 
among other things undertakes to prove, that the 
Eye oc Hand are more useful organs of knowledge, 
than the Tongue and Ear. This gave occasion to 
some discourse concerning the Vigour and improve¬ 
ment of some one Sense, upon the Defect, or non¬ 
employment of one or more of the others , upon 
which subject Mr President was pleased to informe 
us, that Mr. Whaly {the deaf gentleman, whom he 
taught to speak) could, when within doors, distinguish 
a coach from a cart in ye street by the motion, it 
made , when those, who were in company with him, 
could not discern w r hether it were the one, or the 
other, by the noise, it made. 

March a6, 1684-5. Ye Rt. Honorable the Lord Visct 
Weymouth, in answer to Dr. Plot's queries, concerning 
yc splitting of Trees by ye late Frost, wrote that 
great damages in this kind have befallen ye timber 
trees in most of ye northw r ard midland counteys, 
but very little or none in ye western counteys of 
England 

Ordered that ye thankes of this Society should be 
returned to Mr. Molmeux of Dublin for his ingenious 
discourse concerning ye Petrifications of Lough- 
neagh . in which it having been affirmed, that these 
petrifications are sometimes found in ye earth near 
ye Lough, it w^as queried, whether ye earth, in which 
these petrifications are sometimes found, may be 
supposed to have been thrown up from ye Lough ? 
It was then proposed by Dr Beeston, that ye 
Petrifying Springs m, and near Oxon, should be 
strictly examin'd, particularly as to their chvmicall 
principles , and that enquiry should be made into 
ye severall step 9 , ancj progress, of their respective 
petrifications —Mr. Packer, Physitian of Reading, 
gave an account of somo observations he made lately 
in ye dissection of a Bear ; particularly that there 
was no C&cum, & that ye oesophagus consisted of so 
narrow a channel!*, and ye stomac, and entrails, 
are so well fixed in ye abdomen, that it was alto¬ 
gether impossible, they could at any time fall into 
ye mouth, as it was formerly supposed it might be 
m some postures of this animall It was ordered, 
that thankes should be returned to Mr. Packer, and 
that he be desired to continue a correspondence 
with us. 

March 27, *688. Dr. Plot gave the Society the 
sight of a Paper written for his Majesty's use, about 
felling Timber in Staffordshire, where they bark 
their trees in the spring and Cutt them down in 
winter, which hardens thfc timber, soe that the 
outside is as hard as the heart of the tree. For felling 
wood in winter he brings the authority of the antients, 
FHny, Theophrastus, Cato, Ac. for the advantage of 
it, "He shewed how the barking of it in the summer 
farthers the hardening by closing the pores in the 
evaporation of the juice by the heat of the sun, There 
is no objection against it but that t'will be more 
troublesome to fell the Timber so hardened, and to 
bark it standing, and so dearer, but the goodness will 
sufficient^ answer the price. 
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London. 

Royal Society, March 12 —Sir Charles Sherring¬ 
ton ; Remarks on some aspects of reflex inhibition. 
Attempt is made to schematise 111 a diagram certain 
features of the interaction of central inhibition and 
excitation. Assumption is made of an inhibitory* 
agent liberated centrally which neutralises chemically 
an excitatory agent when this latter is present, but 
the liberation of which is not dependent on pre¬ 
existence of the excitatory agent Tetanic inhibition 
is dealt with as due to iterate production of the 
inhibitory agent, with exhibition of temporal summa¬ 
tion and " recruitment " Central after-action, both 
inhibitory and excitatory, is attributed to temporary 
persistence of a residuum of the liberated inhibitory 
or excitatory agent The schema is designed to meet 
in particular the experimental data furnished by the 
knee-extensor under crossed excitation and ipsilateral 
exhibition. It does not attempt to deal with late 
successive effects such as successive induction and 
rebound—E G T Liddell and Sir Charles Sherrington. 
Recruitment and some other features of reflex inhibi¬ 
tion. Under mere prolongation of an otherwise un¬ 
altered stimulus of the inhibitory affluent nerve, the 
central inhibitory process recruits more motoneurones 
as it proceeds The “stimulation-plateau" of the 
reflex contraction is more easily inhibited than the 
“ after-discharge plateau “ Experiments suggest that 
a reflex maintains maximal response of the individual 
“ motor-unit " by a degree of central excitation which 
is commonly “ supramaximal," 1 e of intensity above 
the low er limit required for evoking the unit's maximal 
response In the excitatory reflex a mechanism 
proximal to the mo ton eu rone axon seems to react in 
an “ all-or-none " manner when exposed to inhibition 
—D. T Harris Studies on the biological action of 
light Ultra-violet radiations exert a stimulant action 
on the gaseous metabolism of small animals, and on 
the movements of the frog's isolated stomach This 
action is completely annulled by the presence of 
visible radiations, an action which seems to be physio¬ 
logical antagonism rather than physical interference 
Exposure of an animal to mixed radiations of a power¬ 
ful source of light depresses its heat production to an 
extent greater in pigmented animals than in albinos for 
the same rise of temperature in the surrounding medium. 
Thermo-electric measurements indicate that pigment, 
nevertheless, possesses high absorptive properties 
Pigment appears to protect an animal against the 
lethal action of certain photo-dynamic substances — 
H. Hartridge and F J. W Rough ton The kinetics of 
hannoglobm III Velocity with which oxygen com¬ 
bines with reduced haemoglobin The reaction between 
oxygen and reduced haemoglobin is very rapid, the 
time required for half-completion being 0*01 to o-ooi 
sec Hie velocity-constants obtained at P K 7 and P H 1 o ( 
with different concentrations of haemoglobin and 
oxygen, agreed in showing that the reaction is bi- 
molecular. The dissociation curve for dilute hemo¬ 
globin solutions is approximately hyperbolic The 
quotient of the two velocity-constants, oxidation aaid 
reduction, is practically equal to the equilibrium 
constant The presence of hemoglobin aggregates 
would not be expected to affect the velocity of oxida¬ 
tion, so long as the part of the molecule with which 
the oxygen combines is sharply localised and far 
removed from the aggregate-forming portion This 
affords an explanation of the low-temperature co¬ 
efficient obtained.—S, B. Schtyver, H. W. Buston and 
D. H. Mukherjee: The isolation of a product of 
hydrolysis of the proteins hitherto undesenbed By 
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mfcans of the ,f carbamate '* method, a base C,H U Q«)N* 
has been isolated from isinglass, it differs from the 
Other basic products of hydrolysis Of the proteins in 
that it yields a barium carbamate insoluble in water. 
It gives a tn-benzoyl derivative C # Hj ^NffCgHgCO) 9 
m.p. 68*69°, and it is assigned the formula CH*. (NH a ). 
CH g CH, CH(OH)CH, (NH a ). CO s H It has been 
found after hydrolysis of fish gelatin, isinglass and 
three vegetable proteins of very diverse origin. It is 
absent from, or present only m very small traces in, 
the hydrolysis products of gelatin of mammalian 
origin, of casein, fibrin, and egg-white —D. Keilin : 
On cytochrome * a respiratory pigment comnion to 
animals and yeast. Under names myohaematin and 
cytohaematm, McMunn described a respiratory pig¬ 
ment, here named cytochrome Cytochrome, m 
reduced form, shows a very characteristic spectrum, 
with four bands (a, b, e, d) t with positions of maximum 
intensity a , 60} , b, 565 , c, 550 , d, 523. In the 
oxidised form no absorption bands can be seen In 
different concentrations cytochrome exists in tissues 
of all animals, eg , worms, molluscs, arthropods and 
vertebrates It is also present in cells of ordinary 
baker's yeast, a thin layer of which shows well the 
above four bands The highest concenti ation of 
cytochrome is found in thoracic wing-muscles of 
insects, striated muscles of mammals, and yeast-cells 
It yields various derivatives similar to haemochromo- 
gen and its oxy- and CO-com pounds, and porphvrin 
Cytochrome may co-exist with other respiratory 
pigments, and may be considered an intracellular 
respiratory pigment, generally distributed, forming 
part of a complicated system of respiratory catalysts 

Royal Microscopical Society (Industrial Applications 
Section), January 28 —K Stenhouse Williams The 
microscope of fundamental importance to the dairying 
industry —Norman Wright The structure of “the 
udder, normal and abnormal The sohds-not-fat 
{lactose, protein, and ash of milk) are secreted m \erv 
constant concentration, owing probably to their 
osmotic properties , the fat bears no relation to the 
other constituents, since, owing to its insolubility, it 
has no osmouc pressure The control of rate of fat 
secretion is dependent upon the rate of formation 
m the gland {probably constant), and the fact that 
the cell membrane must be penetrated in order to 
liberate the fat globules The importance of cor¬ 
relation between the constituents of blood and of 
milk is emphasised —A T K Mattick The enumera¬ 
tion and differentiation of the various cellular 
elements of milk, by means of the microscope On 
account of the enormous differences in numbers of 
cells found in the milk of different cows and even 
in different quarters of the same cow, no such standard 
can justly be adopted The method of differentiating 
between the various types of cells by the use of 
stains such as Jenners, and finding by means of 
the microscope the relative frequency of occurrence 
of the different types, is more promising Whilst 
the differential method of Varrier-Jones seems to 
offer considerable promise, more work on the varieties 
of cells found in different breeds and under different 
conditions must be done.—L J Meanwell The 
application of the microscope to the detection of 
tuberculous infection Great care must be exercised 
before assuming that acid-fast bacilli in market milk 
are of tubercular origin By the use of the usual 
routine method of microscopical examination, 20 
per cent of infected milks arc detected As this 
method is not satisfactory, animal inoculation must 
be performed before a report can be given. The 
disadvantages of the animal inoculation method of 
examination are said to be (1) Expense, (2) the 
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lapse of time necessary before a report cm* be give#, 
and (3) the difficulty in tracing theaouroeof infection; 
25 per cent, of milking cows are affected with tuber* 
culosis, and in certain district* 4 per cent! of the 
milking cows show, on post-mortem examination, 
tuberculous lesions of the mammary gland.— 
Golding . Fat globules. " Adsorption films M of the 
nature of f ' gels " seem to explain the observations 
made on milk globules as well as on other emulsions. 
Observations on the differences in time of churning 
of the milk of individual cows support the conclusion 
of other workers that “ individuality 11 may play at 
least as important a part as " breed m this respect. 
The expense and difficulty of accurate estimations 
of size of fat globules do not encourage the use of 
the microscope in this direction. The microscopical 
examination of butter under polarised light yields 
more definite results in the comparison of butter 
and margarine —Miss E R Hiscox . The separation 
and identification of the rmcio-orgamsms causing 
faults in milk products In the first method (moist 
chamber) a well-isolated cell is kept under observation 
under the microscope until the resultant colony is 
large enough to be transferred to a tube of culture 
medium In the second (Barber’s method) small 
drops of an emulsion of the cells are blown on the 
lower surface of a coverslip bv means of a micro- 
pipette Drops containing a single cell are trans¬ 
ferred to tubes of the culture medium Although 
physiological reactions are of primary importance in 
the identification of micro-organisms, microscopical 
obseivation of the size and shape (bacteria), form of 
budding and spore formation (yeasts), form of 
branching and type of fructification (moulds), may 
also be of great value 

Physical Society, February 13—-F E, Smith A 
system of electrical measurements. The study of 
the absolute measurement of electncal quantities, 
though usually regarded as difficult, is not beyond 
the comprehension of junior students if suitably 
presented The electrical units as theoretically de¬ 
fined and the practical standards by which they are 
represented differ, but an incorrect standard can be 
brought into more precise accordance with its 
theoretical unit without inconvenience to industry. 
The increased refinement of measurements calls for 
a redefinition of the practical standards, and this 
could be effected without inconvenience, since the 
most probable values of the standards he within the 
limits prescribed by the errors permissible m industrial 
measurements 

Paris 

Academy of Sciences, February 2.—Maurice Hamy : 
The determination of the radial velocities of stars. 
The application of the Doppler principle to the deter¬ 
mination of the radial velocities of stars is now known 
to require certain corrections The alteration of the 
wave-length by pressure has been proved, and the 
Einstein gravitation effect must also be taken into 
account A. Michelson has also pointed out the 
necessity for another correction due to the fact that 
most radiations are not simple An international 
agreement relating to the comparison lines to be used 
in the determination of radial velocities is much to be 
desired.—G. Bigourdan : The perturbations of the 
Hertzian waves during transmission to great distance*. 
A table is given showing monthly, quarterly and 
annual means ; the general mean of the annual valuta 
is 0 013 sec— Andr6 Blondel: A new method for the 
harmonic analysis of the curves of electromotive force 
of alternators. Two > methods are described and 
discussed, one making use of a thermionic amplifier/ 
the other working with a condenser.—Pierre Wei*! $ 
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March ai, 1925], 


fhe magnetic equation of state and variation of the 
atomic moment—M. Eugene Fichot was elected a 
member of the section of geography and navigation 
in succession to the late E. Bertin.—-A, Kolmogoroff : 
The possibility of the general definition of the differ¬ 
ential, the integral, and the summation of divergent 
series—J. Haag; Euclidian action at a distance.— 
F. Fatou : The movement of a material point sub¬ 
mitted to the attraction of a flattened spheroid — 
A. Barbaud and R. Le Petit; The measurement of the 
wmd m an aeroplane and its effects on the route 
followed.—J. Cathala . A recording apparatus for the 
control of the insulation of enamelled wires Enamel 
has been used in late years to an increasing extent as 
an insulating material for wires, but the wire thus 
covered always has a certain number of microscopic 
cracks, where the insulation is nil In the apparatus 
described and figured the wire is rapidly drawn 
through a mercury bath and the weak spots detected 
—Won Guillet and Albert Portevin The influence of 
tempering on the mechanical properties of steel after 
reheating Whenever the nature of the metal permits 
the production of different constitutions by tempering, 
the results of mechanical tests obey the following 
rule . for equal final hardness after reheating, the 
resilience is better for the completely tempered states, 
that is to say, those formed of pure martensite 
Inversely, for equality of resilience after reheating, 
the final hardness is always higher as the temper 
t hardness is higher—V Auger and Miles l. Lafontame 
and Ch Caspar Some salts of cupferron Details of 
the properties of 21 metallic compounds of cupferron 
—O Gaubert The modification of the facies of 
crystals as the result of their syncrystalhsation with 
a foreign material dissolved in the mother liquor — 
Albert Michet Levy The birth of biotite in the 
crushed granites and rhyolites of Morvan —E 
Tabessc , Magnetic measurements 111 Normandy and 
Brittany —H H£rissey and J Cheymol . The extrac¬ 
tion and properties of geine, a glucoside giving rise to 
eugenol, contained in Geum urbanum This glucoside 
was extracted from the fresh underground parts of 
herb-bennet, in the proportion of about 0-1 per cent. 
On hydrolysis, it gives eugenol, d-glucose and /-ara- 
binose in equirnolecular proportions —M Bridel and 
C. Charaux: The process of blackening of Orobanche 
in the course of drying.—L. Blaringhem . New obser¬ 
vations on Xenia in wheat.—Ad Davy de Virville . 
The biological relations between a Uver-wort ( Lopho - 
colea bibentata ) and various Muscine®.—N Kleitmann 
and H. Pi*rbn . The velocity of establishment of the 
light sensation and the magnitude of the undulation 
of pre-equilibrium for monochromatic stimulations of 
variable intensity.—E FaurG-Fremiet 1 The quiescent 
state and active state in the anul)ocytes of Aremcola. 
—C Hosselet * The cenocytes of Culex annulate and 
their chondriome in the course of secretion —C 
Levaditi and A. Girard * The mode of action of bismuth 
in syphilis. A quantitative method has been de¬ 
veloped capable of detecting oooi milligram of 
bismuth, and thiB has been applied to the estimation 
of bismuth in various organs of the rabbit after 
treatment with trepoi (alkaline tartro-bismuthate). 
Infinitesimal traces of bismuth (0-002 mgm.) are 
sufficient to destroy the parasite. 


Official Publications Received. 

Department of the Interior: Bnraau of Bduoation Bulletin, 1024, 
No. VO: Statistic* of Teachers College* and Normal Schools, 1021-22 
Prepared under the Direction of Frank If. Phillip* Pp. TO, 10 cents 
Bulletin, 1924, No. 32 c Technique of Procedure in Col I egInto Registration. 
Br Prof. George T. Avery. Pp ft cent* Bulletin, 1924, No, 24 
Organization and Administration of the Duplicate School In Philadelphia, 
By Jidvin Y. Montonye. Pp. 14L 5 cents. Upmtln, 1924, Ko, its : 
AJ EMpon Softool (n Kansas City, Missouri, By G. W Dfwnor. rp. 
ul+30. J cent*. (Washington : Government Printing Office.) 
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United States Department of Agriculture: Department Bui let m No. 
1318: Fumigation against Grain Weevi's with various Volatile Organic 
Compounds. By Ira El, Nelfort, F, C. Cook, R. C. Roark, W. H. Tonkin, 
B. A. Book and R. T Cotton. Pp '40. (Washington: Government 
Printing Office.) 10 cents. 

Contributions from the Princeton University Observatory, No 7. 
Photometric Researches * The Bel 1 ps log Variables, TV Case! opr be, TW 
Cassiopeia-, TX Cassiopeia, T I^eoms mi nods, KH Camelopardalis. >By 
Richard John McDUrmld. Pp. 04 (Princeton, N.*T ) 

Bulletin of the National Research Council Vol. 8, Pail 2, No 44: 
The Continental Shelf off the Coast of California By Andrew C Law son. 
Pp. 23 21 cents. Vol. 8, Part 4, No 40 The Geological Implications 

nr the Doctrine of 1 ecstasy By Andrew C. I,aw r son Pp 22 40 cent-* 
(Washington : National Academy of Seim.res ) 

Cornell University Agricultural Experiment Station Memoir 08. The 
L-pidoptora of New York and ndgliboring States Primitive Forms*, 
Mlcmlepidoptera, Pyraloids, Bomtnoes By William T, M, Forbes 
Pp 729. (Ithaca, N.Y ) 

Library of Congress Report of the Librarian of Congress for the 
Fiscal Year ending June 80, 1924 Pp. vi-4 200 (Washington Govern* 
ment Printing Office ' 00 cents 

International (Jeoriet t and Geophysical Union (Union C»6od(H'qun et 
Geophyulque (uteniulhinslc) fewtion nl TerreHtrial Magnetism and 
Electricity Bulletin No. 4 Terrestrial Magnetism and Electricity at 
the Madrid Mooting, October 1924 , General Report By Isolds A Buuer 
Pp. 10. (Baltimore, Md . Johns Hopkins Press ) 2' rente. 

Department of the Interior, Canada Publications of tbo Dominion 
Astrophvsicnl Observatory, Victoria, BO. \«I No 1 Tht Absolute 
Magnitudes and Parallaxes of 1105 Stars Uv H K Young and W K 
Harper Pp 14S+ 4 plates (Ottawa; F A. Arland.) 

lournal and Proceedings of tbs Royal Society of Western Australia 
Vol 10, 1023-1924 Pp xxViH 129+11 plates (Perth.) 

Department of Commerce US. Coast and Geodetic Survey Serial 
No. 276 Results of Observations made at the United States Const and 
Geodetic Survey Magnetic Observatory at Cheltenham, Md , m 1921 and 
1922 By Darnel 1. Hazard Pp 00+G plates (Washington Govern 
ment Print lug Office ) 10 cents 

Legislative Assembly * New South Whiles Report of the Director 
General of Public Health, New South Wales, for the year 1923 Pp v + 
1674 19 graphs (Sydney - Alfred Jamwi Kuril ) 7# ad 

Ministry of Finauce, Kgypt Coastguards and Fisheries Service. 
Report on the Fisheries of Egypt for I he year 1923 By G W Paget 
Pp v+43 (Cairo . Government Publications Office) OPT. 

Instituts Bclentiflques de Bultanzoig "'s Lands Plantcntutu ' Tieubia 
Reoueil de travanv, roologiques, hydrohlologluues et oci'-anogiaphiques 
Rf'dlgi par Dr W M Doctors van Leeuwen, Dr. K W Danimmman et 
Pi H C. Delsman Voi 6 Supplement, Septembra 1924 Tp 142+6 
Tafeln (Batavia LandadrukheriJ). 

Department of Agriculture, Ceylon Bulletin No 70 Guide to the 
Central Exiwnment Station, Peradenlya By T II Holland and H A 
Dmitrom. Pji 112+6 plana Bulletin No 71 KuUmiogenous Fungi 
and their Use in Controlling Insect Peats By T Fetch Pp 40+tf 
plates (Colombo ) 40 oenta each, 

Union of South Africa * Department of Agriculture Science Bulletin 
No 34 Kemp Fibres in the Merino Sheep Bv Prof J K Duerden and 
Mlsfi M Ritchie Pp Ii + i8 (Cape Town (apr Txmtt, Ltd ) 8d 

Bonth Australia • Department or Mines. Mining Review for the Half- 
yeai ended June 30th. 1024. (No 40.) Pp 06+5 plates (Adelaide 
R K B. Rogers.) 

Ministry of Agriculture, Egypt Technical and Scientific Service 
Bulletin No 68 The Effect or Irrigation upon Hod Tcmpcratmcs By 
Dr. B. McKenzie Taylor Pp. 18+7 plates Bulletin No 51 • A 
Statistical Note on the Cotton Variety Tests at Sakha, lfllfl-1920 By 
Trevor TroughL Pp 16 (Cairo, Government Publications Office.) 
5 P T each. 

Torquay Natural History Society. Transactions and Proceedings for 
the Year 1928-24 . Edited by the Hev James A Balleine and II L Far* 
Vol 4, Part 2. Pp 101-198 (Torquay. > 

The Carnegie united Kingdom Trust Eleventh Annua) Report (for 
the Year ending 31st December 1924) submitted by tho Executive Com 
rnlttee to tho Trustees on Friday, 27th February 1925 Pp U + 89. 
(Bast Port, Dunfermline) 

Smoke Abatement League of Great Britain Report of the Smoke 
Abatement Conference held at the Town Hall, Manclmstei, November 
4th, fith and 6th, 1924 Pp. xl+308 (Manchester Hon Seuetary, 38 
Black friar* Street ) 5* Gd, 


Diary of Societies. 

SATURDAY, Mini n 21 

Bbitish Myouwucal Souktv (m Botany Department, University 
College), at 11 a M —Miss J£ Green The Development ol Zygoihynchuw. 
--W. F. Hanna Hex in the Genus Ooprimis — J. Hams hot Dim . Fr/ig- 
menta Mycolngica HI —Dr M C Ilayner Met tonng in Cultures of 
P/mma miiioU^OfUlvna: —Miss A. Lonmin Smith (I.) Notes on Myxn- 
bacterluceai, (ll) Templeton’s Drawings of Fungi and Lichens 
Physiological SotrKTV (Annual General Meeting) (at University College), 
at 3,— E H J Schuster. Adjustable Pump for Artiilclal Respiration 
or Perfusion. — A, O Downing (a) Magnet Systems foi Sensitive 
Galvanometers, (6) Some Recent Muscle TheimopIlcH, (c» A M*mitt ini 
Compton Electrometer — N Kutm and Prof A. V Hill, Tho Effect of 
Length on the Heat-production of Muscle. — Phylli* M Kerrldge; 
Modmed 01a«« Electrade*.—J Wyman: Th« Viscous elastic Properties 
of Tortoise's Muscle,—W Shaw. Tho Relation of the Corpus Lute tun 
to the rro*menstrual Changes of the Endometrium —J R. Pereira: 
The Patellometer: Measurement of the Threshold Stimulus and Record¬ 
ing of the Knee-jerk.—D T. Harris: Action of Light on the Affinity of 
HwmosTobta lor Oxygen.—W. K Slater * A Micro-respiration Apparatus. 
—H. A. Ellis: A Rapid Colorimetric Method of Measuring the C H of 
Blood,-Dr. C. Da Fano: Modification of the Hower Method for Staining 
in Bulk with Hematoxylin and Eoain —H I Coombs and T« S. Hele: The 
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JK4 DeensgaW, lUtocheater), i 
* * High-speed Gas Bnalnu. 

North - East Coast iNtfmrriow or Bnoiwmns and fimruoitpan* 
(Newcastle and Mhldhwbrougb Graduate Sections) (at Bolter. Hall, 
Newcastle-upon-Tyne), at 7.15.—Calderwood: The Possible Indue twe . 
of Bacont Research on Propeller Design, 

Society or Chemical InPuSniy (Newcastle Beet too) (at Armstrong 
College), at 7.30 —R It Walker: Thu Sampling of Coal. 

Boras. MicaoscopiOAL Society (Indtiftmf Applications Section), at 
7.80—Dr. J. A, Murray ! The Raking of Microscopical Freftarattona: 
(II ) Imbedding and Section-cutting —Prof, I\ Groom i 111* Micro- 
sooplcat Investigation of Fungal Attacks on Wood,—A. P, IL TteveUl 
mid B. P Loveland 7 The Application of Microscopy to the Photo¬ 
graphic InduBtf) 

Royal Society or Art*, at 8.—H. G. Dowling * Wall-papers. 

British Pbyckolookul Bocirmr (Medical Section) (at Royal Society of 
Medicine), at A—!>r. J. A. HadfleM, Dr J. Glo\er l and A. P. $haid : 
Discussion on The Conception of Sexuality. 


fiflfeot of Phenols tin the fitifpkilr Meta holism of the Dog.—lb of. J* 8. 

. Macdonald . Hectat Temperatures ob&erved in Cycling Kxiettitentn.— 
V. Smith attd L. B. Winter 4 Insulin and Micro-organism a, — L. N. Katz 
and C. N. H. Long : A Comparison of the Lectio Acid Conunt of Heart 
and Skeletal Mnacle a ter Hi n mixtion and in Rigor Mortis,—Prof. T* H 
Milioy: Carbohydrate and PhoapiiAte MeiaitulUm in Muscles during 
H)perglyc»mln — J lD'et The Artieu oi Atropine on the Gut — 
P. Avfdlng. K J. 8 McDouall, and H. \Voll«: The Physiology of the 
SO-called 11 1’fl)c1i0gelvauic Uoflo't A St G. Huggalt ami l’rof J. 
Mellenby. The Action of Adrenalin, Ergotamine, nt d Curare oil Muscle 
Tonus and DrtU'rebratti Rigidity.—Dr. G V Anrep Olwsorvattoiis on 
Pulmonary Circulation -H N Segal! Tim Domett fe Conti action and 
Re'axation of the Fiog'a Heart —Ur, Q V An rep and II JJ. Segall 
Tim painbrldge Reflex — II E KimmrMa), R, A Pet-ms, imd J T 
Squires' Ammal Qtiluoldine —G S Adair * The Equlllbiiuin of Oxygen 
and Haunoglubin 

British Psychological Society (at Bedford College, Regent’s Park), 
at S.— It II Thou less The Physics of the Psychogalvanic Re Hex 
Phenomenon—Rev. R C. McCarthy - The “Determining Tendency" 
and Conation 


Royal Institution or Great Britain, at 8.—Blr Ernest Rutherford : 
The Conn ting of the Atoms (IV ). 

Inrtitlt k or Bhitimi Foundrymun (Lancashire Branch: JuniorSectiou) 
(at Manchester College of Technology), at 7 — H Stead Plate 
Moulding and the Patternmaker 

IIull Association or Enqinefiih (at Hull Technical College), at 7.16 — 
— Eire : Steam Turbines. 

Ipsw/oij and DrsrftfCT Natukai Hi Armin' Society (at Ipswich). — Dr 
H. M. Cade. The Germ Theory of Di-ea^e (Pathogenic Unettria) 

JlfOA'ZMP, March 23 

Royal Socjity of XniVBunoH, ot 4 10 —Dr A Balfour Reflections 
on Malaria 

Victoria Inhthute (at Central Buildings, Wtstililnstei), at 4 30 — 
W J. Bryan Man and the bn me Image 
Royal Society or Mlimcinf, at ft 30 —])r M Hunter, Dr R Hutchinson, 
and others . 8t>ccial Discussion (coni in tied from February 10) on Non- 
bpeciilo Disturbance* of Health due to Vitamin DuficiHiiC) 

Inbtitutk or Chemikthv (Freeds Section) (at Leeds University), at 7 — 
R. B Pilcher Alchemists and Chemist* in Art and Literature. 
Institution or Elfttrioai Knoinrbru (Informal Meeting), At 7 — H. 

Onerson and others . Discussion on Pant! Heating 
Institution of Electrical Enoineeha (North-Eastern Centre) (at 
Mining Institute, Newciwtle on-Tynn), at 7.16—Col T F Punas 
'Hie Post Office ami Automatic Telephones, 

Royal Scottish Society or Arts (at, 117 G**org« Street, Ed nbmgh), at 
8—Prof W Puddle The Conatrucliun of Ho'id MateuaD 
Royal Society or Medicine (Odontology Section), at 8 —G J, HarWow 
A Dental Cyst in Connexion with n Deciduous Tooth —A. Livingston 
Thu Permeability of Enamel 

Royai Groofaphical Socirr^ (at kalian Hall), at 8.30 —K G Binnay • 
Across North-Eiiflt Land, 

Med.cai Socikty of London, at 8 80 — L U Bawling, Sit Wdliam 
Wlllcox, and others Dtacussion on Oxalurlo. 

TUESDAY, March 24 

Royal Coilrok or Physicians or London, at 6—Dr J A Ryle* 
The Study of Gastric Function in Health and Disease (Goulatonian 
Lecturer) (Ilf ) 

ItovAL Institu’i ion or Grrat Britain, at 6 16 — Prrif. A, S Eddington 
The Int-rnal Constitution ofihe StHrs (1 ) 
iNinnutiON of Civil RNGiNRatm, at (J —P W Robson The Large 
Water tula* Bf>iler 

Imhtitution of Electrical Enoinkkh# (East Midland Sub-Centre) (at 
University College, Nottingham), at 0 45 — Major E. 1. David 
Electricity in Min^s. 

IwariTtmoN or Automorilk ENOiwamaa (Informal MeaUng) (at 83 Pall 
Mall), at 7 

Institution of Ei.kctrical Enolnebra (North Midland Centre) (at 
Hotel Melropole, Leeds), at 7 — II. W Clothier The Design of 
Electrical Plant. Control Jrar, and Connexions for Protection against 
Shock, Fire, and Faults 

Royal Photographic Society of Great Britain, at 7,—J. F Young 
Per«|>*ctlve 

Institution or Automobile Enoinkew* (Coventry Graduates’ Meeting) 
(at BroadgateCafii, Coventry), at 7 15—C Walker. Automobile Steels 
and Irons 

iNflllTUTlON or EnOTNKHIS AND SHIPBUILDERS IN SCOTLAND (at 80 
Elmhank Ciencent, Glasgow), at 7 30,—Dlsnnniion on Internal Com¬ 
bustion Turbines, Prof W. J Goodie, and The Manufacture of Brass 
Coodenaer Tulwx, with some Note* on an Alternative Alloy, G H, 
Whiteman and A Spittle 

Uovai Society o* Mepicikr (Surgery, Medicine, and Pathology Sections), 
at 8 —Sir Thomas Harder (Mtdicine), R P. Rowlands (Surgery), and 
others . The Treatment of Scpticumia. 

Royai Antrkowiooilal Inhtitut® (at 62 Upper Bedford Place, W.C.l), 
at K 16 —Sir Anrel Stein Imicrruoat Asia . it* Geography a* a Factor 
in Histoiy, 


WEDNESDAY, March 26 . 


THURSDAY, March 26. 

Royal Society, at 4,30—Pio’’ O. W. Richardson andT. Tanaka* Hegti* 
laiitiee m the Secondary Spectrum of Hydrogen,—Prof S Chapman. 
Tim Ldnar Diurnal Magnetic Variation at Gieenwich and other 
Ob*ervatonoH — n T. Flint A General Vector Aualjale with Applica¬ 
tions to Electrodynamical Theory.—Mina M. O Saltmarali : 1li« 
Spectra of Doubly- and iTiebly*Ionised Phoaphorua (P III and PIV) — 
To be rmit <« fiffe on/n *- I>r. D. M Wrinch and Dr J W Nlcholaon: 
I^aplace’fi Equation and the Inveralon of Surfaces of Ket elution.— PiOf 
T H Meiton and ,7 G Pilley : Experiments iclating to the Spectrum 
of Nitrogen —Piof T H Havelock Stiidlra in Wave Reaiatante: the 
Eflecl uf Parallel Middle Bt^dy.—T. Tanaka Waie lengtha of 
Additional Lines Su the Many-lined Spectrum of Hydrogen 
Roval Collkob or Phvbicianm of London, at 6,--Dr H Cameron: 

Some Forma of Vomiting in Infancy (Lumletan Lectutea) (L). 

Royal Inutitution of Great Bmitain, at 5 16 — T. Thorne Bake* : 

Chemu'al and Physical Efttcts of Light (L). 

Royal AkronaUtioal Society (at Royal Srx*iet> of Arts), at 6 80.— 
Dr Hekener : Modern Zeppelin AJrxhipH 
Institute or Chkmistky (Belfast Section)(at Queen a University, Della*t), 
At 7.SO —Dr. W H Gibaon . The Union of Chemical Societies. 
IN»titltion of Automobile KtioiNFEne (Luton Graduates'Meeting) (at 
Luton), at 7 80 —Gibson Maximum IN rformance and Balance of a 
Four-cylinder Engine 


FRIDAY, March 27. 

Royal Sanitary Institute (at To*n Hal), Leicester), at 3 30.—Dr 
Helen Dent, Mia C J Bond, aLd others Diacuaalon on Maternity 
end Child Welfare Work 

Physical Society of Loniku* (at Imperial OoIIcge of Science ami 
Technology), a: ft 

Royal Ooliloe of SuRoeons of Enoland, at 6.—Sli Arthur Keith: 
Demonstration of specimen Illustrating the Commoner Congenital 
Malformations of the Lower Limb 

Royal Sanitary Institute (at Tuwn Hall, Lelceatn), at 6 80,—Pla- 
cu^aion on Smoke Aliatemunt. 

Institute of Marine Knuinebrr, at 6.80 —Annual Meeting. 

Manchester Literary and PHn.oaorBioAL Society (Chemical Section) 
(at 80 George Street, Maucheater), at 7 

Institution of Mechanical Knoihkeiu* (Informal Meeting), at 7.— 
DiHCusslon on The Cutting of Heavy Steel Sections 

Royal Photooraphic Society of Grbat Britain, at 7.—H. Felton; 
The Thames (Lecture) 

Junior Inbtitution of Enoinssiw, at 7 80,—A. P Morris: Irrigation 
Engineering in Burma, 

North-East a>AAT iNSTmino n or BnoinekHs and SmpnuiLpaaa 
(at Literary and Philosophical Society, Newcastle-upon-Tyne), at 7.80.— 
Bug Limit. Oomdr L, /. Le Mexurter . Conversion or the s.s Binluap. 

North East Coa«t I*«tmrriOM o» Knoinnsiw and 8ripbiuld*b» 
(Middlesbrough Bramh) (at Cleveland Scientific and Technical institu¬ 
tion, Middlesbrough), at 7.80.—8. Stmnsfleld * Inveetlaatltmaof StfMses 
fu th« Rotating Parts of Steam and Internal Combustion EnaUim 

Royal Sanitary Inbtititt* (at Town HalL Leicester), at 8 —Prof. B. B. 
Ken worn! . Healthy Living—Facta and Fads (Lecture). 

Royai Institution of Gusat Britain, at li —Sir Ernest Rutherford : 
Hind es of Atomic Nuclei 


SATURDAY, Mauch 28. 

Royai. Institution or Grrat Britain, at 8 —Prof, J, H. Ashworth i v 
The Nervous System and Some Reactions (t.); Of dilate Protoaoa and 
Baa Anemones. 

PUBLIC UCTUEK8. 

SATURDAY , March 21, 

UxiveuaiTY Colleoe, at 8.—Dr. R M. FVldmau: Post-Natal Chili 
rhyslology and Hygiene (Chadwick Lecture), 

Hornihan Mubbun (Forest Hill), at 8.80.—B. Hassledine Warren : WhO 
were the First Men ? ' 


OaoLomuAL Hcx’iktv of London, at 6 80 —C. Barrington Brawn and E. A. 
Haldry The Clay Pebble Bed of Ancon (Ecuador).—J I. Platt. The 
Pre-Cam hr Ian Volcanic Rocks of the Malvern fuller. 

Institution of Civil Knoineeks (Jointly with Institution of Mechanical 
Engineprs, Institution of Electrical Engineers, Institution of Naval 
Architect*, Inatltuts of Marine Engineer •, North-East Coast Institution 
of Engineers and Shipbuilders, Institution of Engineers and Ship¬ 
builders in Scotland, timtitut* of Chemistry of Great Britain and 
* fraiand, Institution of Gas Engineers, British Electrical and Allied 
Manufacturers* Association, British Engineers' Association), at- 6.— 
W. H Pat eh ell, A Htandard Code for Tabulating the Results of a 
Steam-Generating Plant Trial. 
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WBONKSDAY, K.acn St. ■ 

University College, at 6.80.—Prof. T. B. Wood : Tbs Nutrition 0f t^a * 
Young Animal (til.). ; . 

THURSDAY, Ma»ch 26. ; 

South Plac* Institute (South Place, MoomaW, 8.CA *t T.— Sir Arthur 
Keith: The Religion of s Darwinist (MoncUre Conway MethtirlAA 
Ivftcture). ' 

SATURDAY, Maaos 26. 

Hons wan Mvuom (Forest m\\\ at MO.-tt. N, MUttsfCn; LiY»4 ; 
Animals of the Sea Shore. . ^ ' > 



NA TURE 


449 



SATURDAY, MARCH 28, 1925. 


CONTENTS. 


By Prof. 


449 

45 ° 


Scientific Officers in Tropical Agriculture 
Philosophy and Science By C A R 
Chemistry and the Quantum Theory. 

H- S Allen ........ 452 

Among the Natives of East Africa By H L. C. - 453 

Our Bookshelf .. 453 

Letters to the Editor : 

Biographical Byways Dr S. I* Langley.—Dr. 

C G Abbot. 455 

Passivity of lion ami other Metals. -Dr A S 

Russell . . .. 455 

The Compton aiul Duane Effects —Prof. G E. M. 

Jauncey ... ... 

Transmission of Stimuli in Plants.—Sir J. C. Bose, 
F.R.S ... .... 

The Behaviour of Or) stab and Lenses of hats on the 
Surface of Water —A P Cary and Dr. Eric 
K Rideal .... 

Ectodermal Muscles in a Crustacean — Dr. H. 

Graham Cannon ... . 

On the Absorption Spectrum of Aluminium — 
Kanakendu Majumder and Naltne Kanta Swe 
The Origin of Sponge Spicules — Prof Arthur 

Dendy, F R.S. 

The Action of Silica on Electrolytes —A. F. Joseph 
The Reported Anti-Helauvity Experiment —Sir 
Oliver Lodge, F R S 
The Glow of Phosphorus — H J. Emel£us . 

The Structure of the Mercury Line 2536—Prof 
R. W Wood, For Mem. RS. . 

Les rayons y clc haute energic et teur efftt photo- 
electnque —Le Due de Broglie 
Ka 10 Reception on frame Aerials — D M. Ely 
The Rotor Ship and Aeronautics. By Prof. L. 

Bairstow, F.R.S. ... . 

The Mountain Structure and Geographical Rela¬ 
tions of South-Eastern Asia. By Prof, J. W 

Gregory, F.R.S. 

Recent Developments in the Nitrogen - fixation 

Industry. 

Obituary 

The Marquess Curzon of Kedleston. K.G., 

F.R.S.. 

Lord Curzon in India By Sir T. H. Holland, 
KCS.1.F R.S. . 

Prof. A. von Wassermann 
Current Topics and Events 
Our Astronomical Column 
Research Items 
Mining Research 
Diagnosis of Ankylostomiasis. 

Clayton Lane .... 

University and Educational Intelligence 
Early Science at Oxford 
Societies and Academies * 

Official Publications Received . 

Diary of Societies .... 

Recent Scientific end Technical Books . . Supp 


By W. B 


By Lieut - Col, 


456 

457 


457 

458 

459 

459 
4bo 

460 
4 fao 

461 

461 

461 

462 


464 

465 


466 

467 

468 

469 

473 

474 

477 

478 

479 

480 
480 
4S4 
484 

ili 


Editorial and Publishing Offices . 

MACMILLAN %t CO., LTD., 

ST. MARTIN'S STREET, LONDON. W.C.2. 

NQ. 3891, VOL. 115] 


Scientific Officers in Tropical 
Agriculture, 

M R ORMSBY-GORE, Parliamentary Under- 
Secretary of State for the Colonies,, speaking 
at the annual dinner of the National Union of 
Scientific Workers on March 19, emphasised the need 
for many more highly trained scientific officers in 
British colonial possessions. His recent visit to East 
Africa with Major Church, secretary of the Union, as 
members of the East African Parliamentary Com¬ 
mission, revealed to him some of the problems which 
could be solved only by the use of scientific know¬ 
ledge, and developments which can come from 
scientific guidance alone He regarded the present 
position as to officers and institutions concerned with 
tropical agriculture as u a disgrace to the Empire M 
The earliest appointments of this class of scientific 
officers in tropical agnculture were the heads of 
the various tropical botanic gardens, usually systematic 
botanists, whose concern with agriculture was only a 
limited one, their principal duties being the introduction 
of possible useful plants, and the investigation of the 
local flora The first officer of a more specialist type 
to be appointed in the British tropical colonies was the 
late Prof Marshall Ward, who was sent to Ceylon in 
1882 to investigate the coffee leaf disease (Hemileia 
vastatnx) and to endeavour to find some remedy for the 
already desperate position of affairs But his advent 
upon the scene was much too late for any remedy to be 
applicable that was within the means of the planters, 
and the visit was unsuccessful, so that public opinion 
was set against such appointments. A little later, 
however, the well-known Dr. Treub obtained quite a 
considerable staff of specialist sc jentific officers at the 
great Dutch colonial institute in Java, to which Mr. 
Ormsby-Gore paid high tribute 

For a long time no further appointments were made 
in the British tropical colonies, and the next, so far as 
we are aware, was that of Mr E. E Green (now piesident 
of the Entomological Society), who m 1897 was made 
honorary government entomologist in Ceylon, with a 
small grant for expenses. In the following year, Mr. J. 
Parkin was appointed assistant in Ceylon to investigate 
the chemistry and physiology of the coagulation of 
rubber latex Mr. Green did such valuable work in lus 
honorary capacity that in 1899 he was appointed full¬ 
time entomologist, while in the same year the newly 
formed Imperial Department of Agnculture in the 
West Indies appointed Mr. Maxwell Lefroy (now 
professor at the Imperial College of Science, South 
Kensington) as entomologist, and Messrs Harrison 
and d’Albuquerque as honorary chemists. 

From that time onwards the number of scientific men 
employed in the tropical colonies has steadily increased, 
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though at first public opinion was opposed to such Philosophy and Science, 

appointments, on the supposition that scientific work 

was unlikely to have much bearing upon practice in The Scientific Approach to Philosophy. Selected Essays 
agricultural matters This expansion is to some slight and Reviews, By Prof. H. Wildon Carr. Pp viii + 278. 

extent due to an element of good fortune which attended (London : Macmillan and Co., Ltd , 1924.) 12s. net. 

these pioneers, who were markedly successful in their T^OR centuries past, science and philosophy, m spite 
early work, of which that of the first two may be quoted of their common origin in the evolution of 

as an example Mr. Green, with years of practical human thought, in spite, also, of the continuous (and 

experience as a tea planter, made recommendations for inevitable) influence of each upon the other, have slowly 

the treatment of disease which were at once practical, but steadily drifted apart, both as regards their method 

economical, and successful, while Mr Parkin devised and supposed subject-matter and as regards the avowed 

the method of coagulation of rubber latex which is still aims and general attitude of mind of their respective 

followed At first, the appointments were chiefly of exponents During the past twenty years, however, 

officers to deal with diseases, or of chemists to deal there has been a marked reversal of this tendency ; 

with soil questions, and in this and other ways the old and it is fitting that Prof Wildon Carr should be one of 

botanic gardens in some of the most important tropical the first to publish a systematic explanation of the 

colonies developed into Departments of Agriculture. causes and significance of the new movement, for he has 
There are several essentials in the equipment of a done as much as any man to foster and encourage it. 
scientific officer for the tropics, though naturally the Prof. Wildon Carr begins by pointing out that science 
training of each must vary with the duties which he is and philosophy differ, not in their subject-matter, but 

to undertake These essentials are well set fortli by m the mind’s attitude towards it Philosophy seeks 

Prof Farmer in a pamphlet recently issued 1 In the to see reality as a whole, but science is more concerned 

first place, the officer must, of course, have a thorough with particulars Philosophy proceeds from the whole 
knowledge of the science with which he is to be con- to the parts, regarding the latter as significant only in 
cerned, a knowledge best obtained at one of the uni- their relation to the whole. Science, on the other 
versitics, where'he should have taken a good degree in hand, considers the parts as having reality in their 
honours Next in importan<e is a good general know- own right, and proceeds, not to a systematic whole, 
ledge of tropical agriculture, and (especially in the case but to invariable laws. It should perhaps be remarked 
of officers like entomologists, who have to make recom- that this view of the relation between science and 
mendations which involve the outlay of money) of the philosophy is in fundamental contrast to that held, for 
economics of the various cultivations. Such knowledge example, by Mr. Bertrand Russell. For Mr. Russell, 
is best obtained in a tropical country, and if the indi- science and philosophy start from the same point and 
vidual cannot afford to spend some time at such a {dace with the same material, namely, the particular facts 
as the Imperial College of Tropical Agriculture in of experience, and it is these particulars and the relations 
Trinidad, he should learn his work by being attached which subsist between them which are the essential 
as assistant to some officer with long experience of concern of both. The difference between them lies 
the tropics In the third place, the man should in the fact that they proceed from their starting-point 
have a capacity for research, sufficient at any rate ;n opposite directions. 

to enable him to find out the life-history of a disease, Prof Wildon Carr considers that science and philo- 
to test new plants or new conditions, to advise sophy have reapproached through biology and clectro- 

as to the best manures for unfamiliar soils, and magnetism , or, more particularly, through evolution 

suth matters While this capacity is largely inborn, it and relativity. The dichotomy of Nature as objective 

may be much improved by work under a capable and reality and mind as ideal representation, assumed by 

experienced chief, under whom he may carry out definite science, has turned out unworkable. Progress in 
pieces of research Finally, a most desirable part of science has raised, in connexion with science itself, 
the equipment is a capacity for giving—in speaking or metaphysical problems which are compelling us to 
in writing—clear and easily understood accounts of any reconstruct the whole basis of scientific thought The 
work that has been carried out, whether his own or that reproach, so often levelled at philosophy, that it is 
of other workers It is through the work of men of concerned with mere speculation regarding a tran- 
this type, adequately trained and reasonably paid, scendent reality, whereas science provides comparative 
that, as Mr Ormshy-Gore remarked, “we shall be certainty, is held by Prof. Wildon Carr to be due to 
justified in histoiy as a great Imperial Power ” the nature of the older idealisms. The “ New Ideal- 

. theTrAinmg of Soentifir Ofhtrrs for Tropical Plantation Industry/' ism,” On the Contrary, is the COnScioUSHCSS that the 

bv Prof J R 1 ’irmrr Rpminted from the Offii i„] Report of the Brussels , . 

Coufmrnre, 1924 , published b> the Rubber Growcis’ Association, Inc. problems Of SClCnCC and philosophy arise from the 
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same subject-matter. It is in fundamental opposition 
to the “New Realism/’ for it regards activity and 
becoming as original, objects of ordinary experience 
as derived, and physical concepts as constructed ; 
whereas the new realism assumes mind to be passive 
to the revelation of an external reality and active only 
in so far as it attends to what is thus presented. 

Bergson and Croce are taken as the chief exponents 
of the new idealism The importance of Bergson lies 
in his substitution of the concept of pure duration for 
that of pure extension This implies that reality is 
fundamentally psychical, for only what is psychical 
“ endures.” Prof Wildon Carr goes on to a discussion 
of Bergson’s theories of mind-energy and of memory, 
in the course of which he indicates what, in the present 
writer’s view, is a complete refutation of the theory 
(still held by some men of science) that brain produces 
mind Briefly, his argument is that the theory in 
question leads to a contradiction and a vicious circle, 
for it can only infer the existence of the external world 
from the existence of brain process, while at the same 
time it is compelled to infer brain process from the exist¬ 
ence of the external world of which the body is a part 

There follows an interesting exposition of Croce’s 
main theses, namely, that philosophy is not a scicme 
with a special (abstract) subject-matter, but a way of 
studying reality in its most comprehensive sense, 
while history is not the record of what was, but the 
interpretation of what is Hegel discovered the logic 
of philosophy—a special method of treating reality as 
a whole and not particular parts thereof; but lie is 
criticised by Croce for failing to recognise that there 
are analogous logics of mathematics, science, history, 
etcand for confusing the synthesis of contradictions 
with degrees of truth and reality 

That portion of the book which deals with relativity 
will perhaps be of most interest to the scientific reader 
General relativity theory, if accepted, means the con¬ 
vergence of the tw r o lines of intellectual development 
which we name science and philosophy. It reforms 
the notions of substance (ether) and cause (force), and 
implies that reality is u monadic ” ( t,e . constituted by 
" monads ” or “ minds " considered as metaphysical 
reals), the “ universe ” of physics and common-sense 
being dependent on subjects of experience in the sense 
that it is the co-ordination which they effect. In the re¬ 
sult, materialism and natural realism cannot be indiffer¬ 
ent to relativity, for their whole philosophy is at stake. 

For philosophy in general, Einstein’s scheme is 
superior because its constitution is inherent in experi¬ 
ence and does not transcend the conditions thereof. 
It rejects an absolute which is independent of experience , 
and recognises as fundamental one of the chief tenets 
of monadism, namely, that there is no way of presenting 
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the object of knowledge in complete detachment from 
the conditions of knowing 

After an illuminating review of the work of Descartes 
and Pascal, Prof. Wildon Carr concludes with a dis¬ 
cussion of intercourse by means of speech. The prob¬ 
lem here considered arises from the fact that individual 
experience is private and yet there is intercourse The 
author argues, in this connexion, that language is not 
an invention due to our reasoning powers, but a pro¬ 
duct of evolution We speak because we are organised 
to produce and respond to articulated sounds Language' 
is dependent on an internal psychical structure—we 
reason because we speak, and not vice versa 

It is in respect of this problem of intercourse and 
interaction between minds that a weakness appears m 
Prof Wildon Carr's theories, and particularly with 
regard to the relation of body and mind, ‘where it is 
argued that theory of intercourse is impossible if mind 
and body are distinct. But the difficulties of regarding 
mind and body together as one individual monad are 
very great For example, such a view cannot acrount 
satisfactorily for the fact that the mind’s relation to 
the body has a twofold character. On one hand, a 
mind’s relation to its own body is quite different in 
certain obvious respects from its relation to any other 
body , but, on the other hand, in no less obvious 
respects it is related to its own body (e g. when it sees 
it) m the same way as it is related to all othei material 
bodies. In fact, here and clscw r here, when dealing 
with this problem of intercourse and all that it implies, 
Prof Wildon Carr seems too prone to conceive inter¬ 
action solely on the model of mechanical interaction. 
Indeed, on p 277 of his present work he says quite 
definitely that “ intercourse between monads cannot 
be conceived as a form of mechanical interaction ” 
But, quite apart from the fact that, if what he says 
about relativity is true, there is, strictly speaking, no 
such thing as meihamcal interaction, he has not, m the 
writer’s opinion, succeeded in proving that intercourse 
between monads may not be a type ol relation which can 
fairly be termed “ interaction,” where action or activity 
is used in the sense m whic h he himself uses it, of monads 
or psychical reals, and not in the met hanical sense. 

The book is written in Prof Wildon Carr’s usual 
clear and eminently readahle style. Though it consists 
of a number of papers given originally in comparative 
independence of one another, the thread of the author’s 
thought is continuous throughout The theme of his 
study is of the greatest importance at the present time, 
and cannot fail to be of interest to all who wish to 
appreciate the real significance of the new convergence 
of those two streams of thought which have produced 
at intervals what are perhaps the noblest and mos pro¬ 
found creations of the human mind. CAR. 
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Chemistry and the Quantum Theory. 

A System of Physical Chemistry . By Prof. William 
C. McC, Lewis. (Text-Books of Physical Chemistry.) 
Third edition. In 3 vols. Vol. 3 ; Quantum Theory. 
With certain Appendices by James Rice, A M'Kcown, 
and R. 0 . Griffith Pp x + 407. (London: Long¬ 
mans, Green and Co., 1924.) 155. net, 

N important test of the value of a scientific theory 
is its comprehensiveness. It is a curious and, 
in some ways, a significant fact that the most detailed 
account of the quantum theory published in Great 
Britain (apart from translations) is written by a pro¬ 
fessor of physical chemistry and appears in a series of 
text-books devoted to that subject There are signs 
that the boundary lines between k ‘ classical ” physics 
and chemistry,-almost unknown to Faraday, will again 
be obliterated and the two subjects become united in 
a theory of wider generalisation An Armstrong and 
an Arrhenius may worship together in a more magnifi¬ 
cent temple dominated b} the genius of Niels Bohr 
Chemists and physicists will no longer use different 
names for the same thing, but hark back to the point 
of view of Faraday, thus expressed by Poynting * “ The 
hypothesis with which we start is that electrical and 
chemical forces are identical, that electrification is a 
manifestation of unsatisfied chemical affinities and that 
chemical union is a binding together of oppositely 
charged atoms or groups of atoms ” 

We are all agreed that matter may be described as 
composed of light negative electrons and more massive 
positive electrons or protons. We arc all agreed that 
radiation may be regarded as an electromagnetic dis¬ 
turbance. To complete the picture we are forced by 
experimental facts to accept the two main postulates 
of Bohr - (1) Atomic systems can exist in certain 
“ stationary states ” which may be discussed by help 
of the ordinary electrodynamics in association with the 
appropriate quantum restrictions; (2) the passage of 
the systems between different stationary states cannot 
be treated by the classical theory, but involves, in some 
unexplained way, the emission or absorption of an 
amount of homogeneous radiation defined by the energy 
quantum hv } the product of Planck’s constant h and 
the frequency v. The foundations of the theory are 
discussed in an able manner in the appendices to the 
volume under review, and a special word of praise must 
be given to the lucid account of the “ correspondence 
principle ” by Prof James Rice Bohr’s first postulate 
leads directly to the conception of energy levels, each 
such level being appropriate to a particular arrangement 
of the constituent charges of atom or molecule. It may 
be well to emphasise the importance of this conception 
in connexion with the problem of reaction velocity 
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discussed by Marcelin and by Rice. The applications 
of the second postulate described in the volume ate 
many, and it is possible to refer only to two which have 
recently attracted much attention. 

The important photo-chemical law formulated by 
Einstein (1912) may be stated as follows: When light 
of frequency v is incident on a system sensitive to such 
light, for each quantum of energy (hv) absorbed, one 
molecule of the absorbing substance is decomposed. It 
follows, according to this law, that the amount of 
substance acted upon by the light is proportional to 
the product of the absorbed radiant energy and its 
wave-length, and is independent of all other factors 
such as temperature. Most photo-chemical processes 
are complicated by secondary reactions which render 
it extremely difficult to test the direct applicability of 
the law It is, however, now generally admitted that 
the absorbing molecule absorbs energy in quanta. The 
experimental evidence is discussed in Appendix VII. by 
R. 0 . Griffith, who concludes that the ratio of the 
number of molecules decomposed to the number of 
quanta absorbed may vary over wide limits, though in 
a large number of cases its value is not far removed 
from unity. In a few reactions and within certain 
narrow spectral limits the ratio has been found to be 
unity. In the photo-chemical decomposition of hydro- 
bromic and hydriodic acids, one quantum brings about 
the decomposition of two molecules, one molecule being 
decomposed directly, the other by a secondary process. 
But, in general, the ratio above mentioned is determined 
by processes which occur between the act of absorption 
and the production of the final products. Thus the 
final conclusion reached may be stated by saying that 
there is strong evidence in favour of the view that the 
ratio of the energy absorbed to h v is equal to the number 
of absorbing molecules, but this number may differ 
considerably from the number of molecules decomposed. 
It is, accordingly, extremely probable that the primary 
process consists in the absorption of an energy quantum, 
but the subsequent changes arc frequently so compli¬ 
cated that it is not at present possible to express them 
m terms of the quantum theory 

The second question of great interest i$ the radiation 
hypothesis of chemical change first suggested by 
Trautz and discussed later by Perrin and the author of' 
the present volume. Whilst the hypothesis accounts 
satisfactorily for the influence of temperature upon the 
velocity constant, it has not yet been shown that the 
hypothesis is capable of accounting for a velocity 
constant itself, the observed velocities being greatly in 
excess of those required by the hypothesis. Prof. 
Lewis sums up the position (in 1925) in a very fair way 4 
without coming to any definite conclusion. He points 
out that the true analogue of thermal chemical change 
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on the radiation hypothesis is the thermionic effect, 
consisting in the emission of electrons due to the tem¬ 
perature of the material itself, and consequently due to 
the radiation density of all wave-lengths characteristic 
of the temperature of the material. The analogue of 
photo-chemical change is the photo-electric effect, in 
which electrons are emitted from a material owing to 
exposure of the surface to radiation from an external 
source at a relatively high temperature and usually of 
relatively short wave-length. 

The reviewer has carefully compared the new edition 
with that of 1919 and finds that not only has the size 
of the volume been doubled but many desirable altera¬ 
tions and corrections liave also been made. There are 
some points which require correction, but as the author 
remarks with truth, in such a rapidly changing subject 
it is exceedingly difficult to carry out the process of 
selection and condensation in a satisfactory way. Whilst 
the book cannot be described as a work of the very first 
rank, no serious student of advanced chemistry or 
physics can afford to overlook it. H. S. Allen. 


Among the Natives of East Africa. 


Beneath African Glaciers: the Humours , Tragedies , and 
Demands of an East African Government Station as 
experienced by an OjfiaaVs Wife ; with some Personal 
Vtews on Native Life and Customs By Anne Dundas. 
Pp. 238 + 28 plates. (London: H. F. and G 
Witherby, 1924.) 125. 6d. net. 


M RS. DUNDAS, as the wife of one of the Chief 
Commissioners (in the Kilimanjaro district), 
has had special opportunities for studying native prob¬ 
lems on the spot, and these opportunities she has used 
to the utmost. It is admirable the ease with which she 
adapts herself to novel surroundings, making the best of 
everything, seeing something of interest in every place 
and object, whether at home or on the march. This is 
no small achievement when one considers the multitude 
of discomforts which have to be contended with in the 
climate of equatorial Africa ; yet with a mind so active 
and so fully occupied with all that is going on around 
her, she is fortunate in having little time to dwell on 
these matters. Her sympathy with the inhabitants, 
and her power of expressing, in clear and pleasant 
language, the results of her observations and the 
conclusions she has come to, add a charm which is not 
often found in a book of this description. Existing 
and prospective officials, whose fate it may be to govern 
primitive races, could not do better than study closely 
what she has to say . 

It is quite refreshing to read of the unsophisticated 
life the natives of this country lead-^apparently happy 
as yet, by the professional agitator, who 
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earns his living by disturbing the “ natural true con¬ 
tentment of spirit ” in which man lives. The chapter 
on missionaries and their ways, and the conclusions 
the author comes to, are of much interest because-of 
the important influence they are sometimes able to 
exert on the destinies of uncivilised people. One cannot 
help thinking that the author’s views are sound common 
sense. What missionaries should do, when they begirt 
to work among primitive races, is to devote all their 
energies to educating them, without trying to convert 
them, and without interfering with their native 
customs, for the latter often has the effect of under¬ 
mining the authority of their chiefs through whom it is 
our policy to govern; any interference necessary in 
this direction should be left to government. 

Mrs Dundas puts all this very well, and we must 
leave it to her readers to see how she does it. We may 
say, however, that her views appear to be those of a 
thoughtful inquirer, even on such a delicate subject 
as polygamy, deserving the closest attention of all 
who really have the welfare of native races at heart, 
and we hope her writings will bear some fruit. It is 
not the first time missionary methods have been 
criticised, but we are not sure criticism has produced 
much effect. 

Mrs. Dundas has a good deal to say about Kiliman¬ 
jaro, Africa’s highest mountain, in sight of which she 
spent so much time. Two chapters are devoted to 
native manners and customs, and one to “ big and 
little game ” The book is well illustrated by scenes 
from life in Tanganyika, but a map is badly wanted, 
and if the volume is ever reprinted one should certainly 
be added. H. L. C. 


Our Bookshelf. 

Vlsotopit et Its iliments isotopes . Par Mme. Pierre 
Cune. (Recueil des Conf6rences-Rapports de Docu¬ 
mentation sur Ja Physique Vol. 9, 2 e sene, Confe¬ 
rences 1, 2, 3. fidite par la Sonete Journal de 
Physique) Pp. 210. (Paris. Les Presses universi- 
taires de France, 1924.) 22*50 francs. 

The announcement that the first series of reports 
published under the auspices of the Journal de Physique 
was to be followed by a second series must have been 
welcomed by many physicists, to whom the task of 
keeping abreast of the manifold developments of the 
subject has become of daily increasing difficulty. The 
editors have been fortunate in their choice both of 
author and subject for this opening volume of the 
second series. There can be no doubt of the authority 
with which Mme. Curie speaks m all matters radio¬ 
active, or of her ability to marshal and expound her 
facts in a manner which makes them easy to grasp and 
assimilate. The fact that she has not befen personally 
concerned in the more startling of the discoveries which 
she has to narrate is an additional advantage, as it has 
enabled her to exercise a critical discrimination not so 
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easily attained by one more intimately connected with 
the development of the subject. 

The present volume is admirable, and covers a 
considerably wider field than might be expected from 
its title. It opens with an excellent synopsis of the 
chemistry, electrochemistry, and classification of the 
radio-elements leading up to a study of the radioactive 
isotopes. The following section deals with the isotopes 
of the non-radioactive elements, and the experiments 
of Aston, Dempster, and others. A third brief section 
is devoted to some interesting speculations on the 
structure of the atomic nucleus, and the volume con¬ 
cludes with a critical account of the methods adopted 
or proposed for separating the pure isotopes from the 
mixed element. 

A full bibliography is appended Unfortunately, 
there is no index. The book is clearly printed and well 
illustrated with diagrams and plates, and its value is 
enhanced by numerous well-displayed tables. Mme 
Curie has collected in these 210 pages a mine of infor¬ 
mation, much of which can only be consulted elsewhere 
in original publications Both physicists and chemists 
should find this volume a valuable addition to their 
bookshelves. J. A. C. 

Electrical Machinery and Control Diagrams. By 
T. Croft. Pp. xii4-305. (London* McGraw-Hill 
Publishing Co., Ltd., 1924 ) 155. net. 

In practice, an electrician sometimes merely requires a 
circuit diagram of the apparatus or equipment with 
which he is working. He must therefore use symbols 
to denote electric bells, dynamos, etc., and show how 
they are connected with the accessory apparatus, such 
as switches, fuses, and regulating resistance coils. It 
is of importance that standard symbols should be friter- 
nationally adopted. Considerable progress has been 
made in this direction by the International Electro¬ 
technical Commission, and the leading countries of the 
world have sent in suggested symbols. Complete 
agreement, however, has not yet been obtained. 

The symbols adopted by the author are those used 
by the Electric Power Club of America. They are very 
similar to those used in other countries. The 500 
circuit diagrams given cover practically all of the 
apparatus used in a modern power or super-power 
electric station. The diagrams are of all degrees of 
complexity, beginning with the simple manually con¬ 
trolled starting rheostat and going on to the automatic 
substation. To the practical engineer they will be 
helpful. We hope that in the second edition of this 
book the author will be able to adopt international 
diagrams, and that he will also include diagrams for 
radio communication circuits. 

Psychological Tests of Menial Abilities. By Prof. A. S. 
Woodbume. Pp. v + 232. (Madras: Government 
Press, 1924) 2.8 rupees. 

Although the method of mental testing is a com¬ 
parative innovation in the field of education, its use is 
already almost ubiquitous. Most people know that it 
is widely employed in Europe and America, but perhaps 
fewer realise that its use has spread to Japan, China, 
Turkey, and, as the book under notice shows, to India, 
Prof. Woodbume was invited last year to give a 
course of lectures on intelligence tests at the University 
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of Madras, and he has extended his remarks to form a 
book. The larger part of it is a lucid description of 
the general principles of testing, and it shows evidence 
of wide reading and careful discrimination. Ample 
illustrations are given of the various types of linguistic, 
performance and vocational tests. 

Some good work has already been done in India 
along these lines, and it is interesting to read of the 
necessary adaptations of standard tests in order to 
make them suitable for that country. Particularly 
illuminating also are the investigations of Prof. Haylands 
and of the author for the purpose of comparing the 
mental processes of the Indian and English adolescent. 
Indian educationists are keeping well to the fore in 
mental testing, for they have already planned a central 
clearing-house for results, and have suggested adequate 
instruction m testing methods for all their training 
college students. 

In an Unknown Land. By Thomas Gann. Pp. 
263 + 32 plates (London: Duckworth and Co., 
1924) 215.net. 

The unknown land of which Mr Gann writes is 
Yucatan, which he visited with Dr S G. Morley for 
the purposes of archaeological investigation. From 
Belize the party went northward and then westward on 
a two months’ trip round the coast, making several 
inland expeditions to visit ruined Maya cities. Inci¬ 
dentally the book contains a great deal of information 
on a part of Central America that is little known and 
not easy of access, but its main value is the account the 
author gives of the Maya ruins and the Santa Cruz 
Indians. These form an independent tnbe, since the 
Mexican government virtually evacuated their province, 
and represent the purest descendants of the Mayas. 
A great deal of work was accomplished, including visits 
to Chacmool, a previously unknown ruined city, 
Tuluum, which has always been difficult to reach owing 
to Indian hostility, and two minor new discoveries at 
Cancuen and Playa Carmen, All these are fully 
described. Of great interest are the accounts of the 
remarkable mural paintings of human figures and gods 
executed in bright colours on a hard stucco, found at 
Tuluum in a fresh condition despite their age of four 
centuries. The elucidation of the Maya method of 
dating in Yucatan was another striking discovery, 

Graphic Statistics in Management . By W, H. Smith. 
Pp. vii + 360. (London : McGraw-Hill Publishing 
Co., Ltd., 1924.) 205. net. 

The recording of business activity by graphical means 
is extending rapidly among the controllers of large 
businesses, and a book like the present volume, written 
primarily in the atmosphere of American big business, 
should be of especial interest in Great Britain. The 
whole subject is treated in picturesque graphical 
fashion; no mathematical symbol appears anywhere, 
and yet a considerable degree of analysis of financial 
and business activity, production, sales, markets, and 
costing is successfully effected. The chapter dealing 
with graphical statistics in advertising is capital, a 
large number of illustrations of varying character being 
shown, including one demonstrating the effect; of 
advertisement on church attendance and Sunday 
morning offerings I * r , 



Ma^ch 28, 1925} 


NA TURE 


455 


Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other fart of NATURE. No notice is 
taken of anonymous communications, ] 

Biographical Byway*: Or. S. P. Langley. 

I regretted to see Sir Arthur Schuster's article 
in Nature of February 7 presented so unpleasing 
a picture of ray old chief, Dr. S. P Langley. Like 
some other great men 1 have met, his character had 
blemishes, and, as one of Sir Arthur’s anecdotes 
indicates, it was surprising to see m so great a man 
such care to preserve the appearance of dignity 
which he thougnt properly attached to his office and 
his attainments if he had been as careless of it as 
Lord Kelvin, dignity would have wrapped itself 
about him like a cloak, crowned with the mantle of 
lovableness, which, to his intimates, Langley surely 
possessed. One is reminded of the Scripture saying : 
* He that loveth his life shall lose it " 

In regard to the eclipse of July 29, 1878, Sir 
Arthur Schuster’s recollection is contradicted by 
Langley's own account Prof Cleveland Abbe, 
indeed, was carried down on account of sickness, but 
Langley, though at first ill, remained at the summit 
of lake’s Peak, observed the eclipse, sketched the 
corona to 12 diameters, and his report and sketch is 
to be found in the publications of the U S Naval 
Observatory (Washington Observations, 1876, Pt. 2, 
vol. 23, pp 203-10). 

As a pioneer, Langley has to his credit the great 
forward step that he took in the spectral study of 
the energy of radiation of the sun, the moon, and 
terrestrially heated bodies. He was the founder of 
modern methods in this branch of science Also, 
he lent his prestige to rescue from the domain of 
ndicule the subject of mechanical flight, and in¬ 
vestigated at great length, with novel devices, the 
reactions of moving surfaces in the air On the basi8 
of these experiments he accomplished prolonged 
steady flight of quarter-sized engine-driven mechanical 
models, about eight years before the first human 
flying with power-driven aeroplanes took place. 
Except for bad judgment in shooting his larger 
machine from a house-boat, instead of allowing it 
to take off gradually as was proposed, engine- 
propelled human flight would have been made 
several years before it actually occurred. The 
blemishes of such a man ought not to blind us to his 
greatness. 

I am happy, however, to be able to soften the 
implication of the final anecdote of Sir Arthur 
Schuster* He got the quotation, I suppose, through 
several mouths, and it is not accurate. When I was 
about to start on my first expedition to Mount Wilson, 
in the year 1903, f>r. Langley came to my office to 
talk over the plans* Months earlier We had. discussed 
his value of 3 calories for the solar constant, and he 
was nearly convinced, I believe, that it had been 
based on an error of logic in the reduction of the 
Mount Whitney observations. Yet he did not desire 
‘ to publish a retraction, for, as he said, M Mr. Abbot, 
I aid that work when I was at the height of my 
powers. Now that I have been long out of the field, 
I am not more competent than I was then to reason 
upon it." He paused a moment, and added with a 
twinkle to his eye; " As the witty Frenchman has 

' What has posterity done for us that we should 
pare so much for the opinion of posterity ? ’" 

So, when we finished our interview in April 1905, 
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it was rather in the nature of good-natured chaffing 
than in the nature of an order when Langley said to 
me . "You will, of course, bear in mind that it is 
rather the variation of the sun that you are gomg to 
measure than the absolute value of the solar constant.” 
The twinkle came again into his eye, as he continued : 
** In fact, Mr. Abbot, I might add that for me the 
best value of the solar constant is that which nearest 
approaches 3 calories I " and, as he always did when 
he had said a good thing, he turned quickly and 
almost ran away. It was the last time that I saw 
Dr. Langley alive. C G Abbot. 

Smithsonian Institution, 

Washington, U.S.A., 

March 3. 

Passivity of Iron and other Metals. 

It is well known that the principal metals which 
show the phenomena of passivity are chromium, 
manganese, iron, cobalt ana nickel. These elements 
have this m common that they form divalent ions, 
and that while possessing electrons, on Bohr’s theory, 
in the 4th-auantum orbit, their 3rd-quantum orbits 
are incomplete. My view is that these elements 
when in the active state have each two electrons in 
the 4th-quantum orbit, and that they become passive 
when one of these electrons is removed to a 3rd- 
quantum orbit. This implies that the usual chemical 
and physical agencies which make an active metal 
passive or a passive one active, merely, in some way, 
induce these electronic changes. It is for the physi¬ 
cists to say if this be possible. There is, however, no 
a priori objection to this view since transitions 
between 3rd- and 4th - quantum orbits of these 
elements are known to occur readily I do not 
suppose a suggestion of this kind will explain the whole 
of tne phenomena of passivity, which is admittedly 
complex, but I offer it as a contribution towards the 
explanation of the more obvious phenomena. 

Very few determinations of the electrode potentials 
of metals in the passive state have been published, 
and some workers have doubted if such determina¬ 
tions have any significance. I have found a simple 
way of preparing and keeping metals permanently in 
the passive state, and of comparing their electrode 
potentials with those of metals which do not show 
passivity. This consists m obtaining metals two at 
a time in mercury and comparing their powers of 
reducing solutions in sulphuric acid of uranyl sulphate, 
ferric sulphate, potassium permanganate and other 
oxidising agents. I find the order of the potentials 
of the metals in mercury is (proceeding from electro¬ 
positive to noble metals and including only those 
relevant to this discussion): zinc, cadmium, thallium, 
tin, lead, copper, manganese and iron, bismuth, 
cobalt, mercury, nickel and platinum. The order 
of these metals seems quite definite. It is the same 
whatever oxidising agent be reduced, whether the 
solutions be hot or cold, whether sulphuric or hydro¬ 
chloric acid be employed, and whatever other metals 
are present in the amalgam. The order of potentials 
of metals in the free state is known to be * manganese, 
zinc, iron, cadmium, thallium, cobalt, nickel, tin, lead, 
copper, bismuth, mercury and platinum, A com- 
anson of these two lists shows that only the metals 
nowri to show passivity fall out of order. The 
simplest inference is that the passive state is a quite 
definite condition, and that it is produced and main¬ 
tained when the metal is amalgamated. This is 
consistent with Lambert's discovery that pure iron 
is a noble metal when its surface is electrically neutral. 

The Ions of these passive metals, however, do not 
behave as if they were the ions of noble metals. For 
example, ions of tin, lead and copper, but not of 
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cobalt, iron or nickel, are easily reduced to the 
metallic state by xmc amalgam in sulphuric acid 
solution. The order of the ions is probably similar 
to that of the metals when their electrode potentials 
are determined in the free state If this be so, it 
follows that elements which show passivity must 
have alternative configurations of planetary electrons, 
one of which corresponds to the configuration 
possessed bv its ion. On present knowledge the 
number of electrons in the atom of iron is 2, 8, 14, 2 
in the 1 st-, 2nd-, 3rd-, and 4th-quantum orbits 
respectively, and in the ferrous ion 2, 8, 14, o. If the 
latter configuration represents the ferrous ion, the 
former should represent the active iron because 
active iron passes readily into the ferrous condition 
Passive iron may therefore have one of the configura¬ 
tions 2, 8, 15, 1 ; 2, 8, 13, 3. Similar considerations 
apply to the metals chromium, manganese, cobalt 
and mckel When each of these elements has two 
electrons in the 4th-qUantum orbit, it is likely to be 
m the active state and, when another number of 
electrons, it is likely to be passive 

I think that this number is probably one because 
(a) it cannot be less, and (b) the agencies that are 
known to bring about passivity might possibly force 
one of the 4th-quantum electrons into a 3rd- 
quantum orbit This view receives some support 
from the following nickel is normally passive, that is, 
it differs from the other elements which show passivity 
m being rendered passive more easily than active. 
Now, according to Kramers and Holst, the configura¬ 
tion of the electrons m nickel is likely to be 2, 8, 17, 1. 
Tins on the views expressed here would represent the 
passive metal, and the alternative configuration 
2, 8, 16, 2, from which the nickel ion is derived, would 
represent the active 

1 might add that metals when dissolved in mercury 
are far more efficient reducers in the presence of 
sulphuric acid than when m the free state. For 
example, tin, lead and iron are nearly one hundred 
per cent efficient when reducing ferric sulphate in sul¬ 
phuric acid of different strengths, that is to say, 
these metals go into solution only in so far as it is 
necessary to bring about the quantitative reduction. 

A, S. Russell 

Dr Lee s Laboratory, 

Christ Church, Oxford, 

February 21 


The Compton and Duane Effects. 

The experimental arrangement used by Compton 
has been such as to emphasise the fact that the change 
of wave-length represented by the most intense part 
of the modified line agrees with the formula 

*4 - = h vers tp/tnc, . . . (1) 

where is the wave-length of the X-rays scattered at 
an angle 0 and \ 0 is the wave-length of the primary 
rays On the other hand, the experimental arrange¬ 
ment used by Duane has until recently been such as 
to emphasise the fact that very often the modified 
rays consist of a band of wave-lengths beginning at a 
wave-length change given by 

- \ 0 — \ 0 a /(X f - X 0 ), . . . (2) 
where \ a is a critical absorption wave-length of the 
scatterer More recently Allison and Duane (Phys. 
Rev. t 25, 235, 192*5) by using smaller scattering blocks 
have found an agreement with (1), although they 
remark that there is a band of wave-lengths about 
this value This band nature of the wave-length 
change is also evident in Compton's curves (Phys. 
Rev , 22, 409, 1923). Some Of the width of the band 
is due to the variation of 0 m (j), but whenfhe width 
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due to this cause is subtracted from the width shown 
in Compton*s curves, there is still some excess width. 
The writer has been able to explain this excess width 
by taking into account the momentum of the scatter¬ 
ing electrons in their Bohr orbits (Phil. Afag., ip 
print) The electrons are moving in all sorts of 
directions, and hence we get a wave-length change 
varying from a minimum to a maximum, the width 
depending on the magnitude of the momentum of the 
electrons. 

More recently, the writer (PAys. Rev. t in print) has 
been able to show that, if the binding energy is above 
a certain amount, and therefore the momentum of 
the scattenng electrons above a certain other amount, 
the width given by taking into account the momentum 
of the scattenng electrons alone is such that the 
minimum change of wave-length is less than that 
given by (2) However, the least possible change of 
wave-length is given by (2), because the recoil electron 
must be given sufficient energy to overcome its 
binding energy to the atom 111 order to be ejected. 
If the energy given to the electron by,the scarring 
process is less than this, then the electron caattot be 
ejected from its Bohr orbit, and we may suppose that 
tne mass of the rest of the atom is added to that of 
the electron. This causes m in (1) to be leu-ge, with 
the result that the change of wave-length is negligible. 

Hence we have a quantum theory explanation of the 
existence of the unmodified line. Whenever there 
is an unmodified line produced by the scattenng of 
X-rays by electrons of a certain type (K, L, etc.), then 
the wave-length change of the beginning of the 
modified band is given by (2) For example, when 
MoKa X-rays are scattered at 90° by the K electrons 
of carbon, the modified band begins at a wave-length 
change of 0*012 A U and extends to 0-057 A. U The 
short wave-length limit of the modified band is m this 
case independent of the angle of scattering, which is 
in agreement with Duane's earlier expenmeuts. The 
long wave-length limit, however, depends upon the 
angle of scattering Duane in these earlier experi¬ 
ments used a large scattenng block, so that there was 
considerable variation of the scattenng angle 0 This 
variation of 0 causes a variation in the long wave* 
length limit of the modified band, but not in the short 
wave-length limit. The theory indicates that with 
a given value of 0 the intensity is approximately the 
same all over the modified band Hence with a large 
variation of 0 the intensity would be greatest at the 
short wave-length limit of the band. This is the 
result observed by Duane. 

The above is an explanation of Duane's results with 
a large scattering block. Compton, however, finds 
for 0 - 90° that the wave-length change of the most 
intense part of the modified band is 0*0242 A.U. 
Compton used a smaller scattering block and & 
spectrometer of less resolving power than Duane, 
with a small scatterer, the modified band would stilt 
extend from \0-X o =0-012 to 0*057 A.U. 

for the scattering of MoA r a X-rays by the K electrons Of 
carbon. However, there are also L electrons in carbon. 
Of these the L III electrons move in circular orbits* 
and these L III electrons produce a modified bond 
extending from X* * X 0 = 0*0185 A.U. to 0-030 

A.U, The band does not in this case extend from too 
value of X* - \ 0 given by (2), and hence there axe no, 
unmodified rays scattered by the L III electrons at 
90°. The centre of the modified band is seen to bo 
at 0*0242 A.U., the value given by (r) The L Ifl 
band will be superposed on the K band: but the 
former will stand out more strongly since the theory 
indicates that the intensity (%.e. the energy per unft 
wave-length width) of the L III band is greater than 
that of the K band. 


NATURE 


457 


, March 28, 1925] ' 

Hence, when a small scatterer is used the modified 
band shows great intensity at 0*0242 A.U. The 
centre of this intense portion and its width depend, 
however, on <p. Hence for a large scatterer the intense 
portion becomes indistinct. Further, for a large 
variation of the theory shows that the most intense 
part of the band due to the L III electrons is displaced 
to the short wave-length side of the value obtained 
by putting the average value of $ in (1). Large 
sc&tterers, therefore, tend to obscure the existence of 
the Compton wave-length change, 

Still further, a spectrometer of low resolving power 
will show the Compton wave-length change better 
than one of high resolving power. With low resolving 
power the most intense part of the band comes at 
0*0242 A U. for whereas with high resolving 

power the band character of the modified rays is em¬ 
phasised, For example, with high resolving power the 
/Cn 2 and Ka* lines of molybdenum can be separated in 
the unmodified line, while the modified band will show 
no such separation, as each modified band overlaps 
the other due to its width. The absence of separation 
in the modified band might cause an expen men ter 
using high resolving power to doubt the existence of 
the Compton effect 

G. E. M. Jauncey, 

Washington University, 

St Louis, U.S.A., 

February 14. 


Transmission of Stimuli in Plants* 


Nature of January 17 has just reached me and I 
hasten to send a reply to Mr Snow's letter on this 
subject I repeat once more that in the numerous 
experiments which I carried out with the stem of 
Mimosa pudua , the stimulus was never transmitted 
across the v^ater gap. Mr. Snow repudiates the idea 
that he has disagreed with my conclusions in regard 
to the conduction in the petiole of Mimosa. " Actually, 
however,” he says in his letter, " in agreement with 
him [Sir J. C. Bose] 1 have produced evidence to 
show that in the leaf, excitation is conducted in the 
phloem and has nothing to do with the transpiration 
current. I agree also that this conduction in the leaf 
is, m all probability, a true physiological process, and 
consider that Sir j, C. Bosc f s experiments on the 
petiole, which so strongly support this view, are of very 
great value. In the stem, however, as I found, this 
conduction in the phloem either fails completely, or 
at least ia regularly too weak to cause the leaves to 
fall/ 1 


Since it is admitted that conduction does not take 
place across a water gap in the petiole, Mr. Snow will 
note that there is a serious broach of continuity in the 
assumption that the mechanism of conduction in the 
stem is widely different from that in the petiole. We 
stimulate the loaf; excitation is, transmitted along 
the phloem in the petiole and overflows into the stem, 
causing the successive fall of the leaves. Where does 
the hiatus in the conducting mechanism come in ? 
tb& supposed conduction across a water gap in the 
Stem has led to the theory that the transpiration 
current in the wood is the means of conduction of 
excitation. Hut the observation of Mr. Snow himself 
does not Support this fhOoty, for he finds, in opposi- 
Prm. Dixon, that Dr< Ricca's theory of the 
J * ttl current is inadequate " to cover all 
Elena of induction ih Mimosa, including 
in thit leaf and the subordinate phenomenon 
Mpeed'.conduction in the stem.” 

Physiology of the Ascent of Sap ” (*9*3)# 
otauty explained the modes of iater- 
iofe and mteresotioo between more or lees 

ri&xm&ZW 



distant organs of a plant. *' This is accomplished in 
two different ways, by transfer of matter and by trans¬ 
mission of motion . The first is exemplified by 
hydraulic convection of liquids carrying chemical 
substances in solution, such as occurs in the circulation 
of sap ; the second, in the conduction of excitatory 
change along nerves,” These two can be easily 
distinguished from each other from the fact that the 
conduction of excitation is from a hundred to a 
thousand times quicker than the sap-movement of 
the transpiration current. A very simple experiment 
which requires no apparatus is to put a drop of hydro¬ 
chloric acid on the tip of a leaf of Mimosa pudtea : the 
acid remains practically localised, but the protoplasmic 
excitation induced by it is transmitted with consider¬ 
able velocity, causing the fall of numerous leaves both 
above and below. This experiment, which can be 
repeated without any difficulty, completely demolishes 
the theory of the transpiration current. 

I have, as stated m my previous letter, carried out 
numerous crucial experiments which fully establish 
the nervous character of the transmitted impulse m 
Mimosa. It has been a matter of surprise to me that 
reference to my work has been omitted m all letters 
and articles on transmission of stimulus in Mimosa 
that have appeared in Nature during the last year 
This could not have been due to the obscurity of the 
journal in which my results appeared, for they were 
published in the Proceedings and Transactions of the 
Royal Society. The omission appears to me to be 
very curious ; it cannot but obscure truth and thus 
divert the energy of workers m wrong directions which 
lead nowhere. 

In this short communication I can make but bare 
mention of only a few of the results wluch I have recently 
obtained. The anatomical structure of the nervous 
tissue, made clear by selective staining of microscopic 
sections, has been found to be in every way the same 
in the petiole and m the stem. The distribution of 
the nervous tissue in the whole plant has been clearly 
traced, affording the fullest explanation of the trans¬ 
mission of excitatory impulse up and down and across 
the stem. The innervation of the contractile pulvinus, 
which functions as a muscle, has also been fully 
investigated, making possible a rational explanation 
of the purposeful movements by which the leaf places 
itself so as to absorb the largest amount of radiant 
energy. Still more striking is the success of my 
efforts to obtain, by means of selective staining, a 
definite outline of the rapidly contracting tissue in 
the pulvinus of Mimosa pudtea No such staining 
occurs in the slowly reacting pulvim of other plants. 
This characteristic denotes the possession of a specific 
catabolic substance, and is highly significant These 
and other results prove that a very high and quite 
unexpected degree of differentiation has been reached 
in the nervous system of Mimosa I am in hopes of 
early publication of these results. In case of unfore¬ 
seen delay, l shall take the opportunity of sending a 
short account of them for publication in Nature. 

J. C. Bose, 

Bose Institute, Calcutta, 

February 12. 


The Behaviour of Crystals and Lenses of Fats on 
the Surface of Water. 

During the last two years we have been interested 
in examining the behaviour of crystals and liquid 
lenses of fatty acids and esters when placed upon the 
surface of water. 

Sir W. B, Hardy was the first to observe that the 
magnitudes of the surface tensions of the various 
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bounding interfaces for liquids, such as oleic acid, 
which spreads upon water, were in accordance with 
the theorem of Dupre, 

<r > c 4- <r 
RD h * 0 ' I 0 * 1 oil water 

A lens of oleic acid, when placed upon a water 
surface of limited area, does not extend as a thin 
lamina of oil m bulk, but as a ummolecular film, by a 
process of two-dimensional solution or evaporation 
from the edges of the lens Equilibrium between lens 
and ummolecular oil film is finally attained when the 
rate of this process of surface solution or evaporation 
is balanced by the reverse process of condensation of 
oil molecules from the film The surface pressure 
of the film when equilibrium is established is defined 
by the equation— 


<r 

Contaminated 

surface 


cr + o' 

Oil Oil water 


We have noted that solid fatty acids and esters will 
spread on water surfaces until the surface tension of 
the water falls to a definite equilibrium value, but the 
rate of spread is much slower than for liquids 

The beautiful experiments of Mr Adam have re¬ 



lic i 


vealed the interesting fact that surface films may 
exist in two forms, the condensed and the expanded, 
the former bemg the two-dimensional prototype of 
solids and liquids, the latter of vapour Both crystals 
and liquid lenses car exist in equilibrium with both 
these condensed and expanded films, the equilibrium 
pressures being naturally different for each phase, and 
varying in a marked manner with the temperature, 
similar to the three-dimensional phase properties of 
solubility and vapour pressure 

Fig 1 represents a typical F T. curve for stearic 
acid, in which this equilibrium two-dimensional 
pressure in dynes per cm is plotted as a function of 
the temperature 

Along the line AB the film in equilibrium with the 
solid crystal is condensed, the superficial melting- 
point of the film being at x. At B the crystal melts, 
and the curve BC represents the variation with the 
temperature of the condensed film in equilibrium 
with a lens of the liquid acid At the third non- 
vanant point C the condensed film expands, and the 
curve CD represents the temperature variation of the 
two-dimensional expanded film m equilibrium with 
the liquid lens 

As in the case of three-dimensional phase equilibria, 
it is possible to calculate the various latent heats 
associated with the changes of the bulk solid and 
liquid into the two-dimensional condensed and 


expanded modifications. We may apply a modified 
equation of the type suggested by Clapeyron, 

dF L 
dT 'l(A t -AJ 1 

where A g is the area of the film, A « the area of the acid 
m bulk, T the temperature, and L the latent boat of 
the change in question. From the curve AB* we 
obtain 5860 calories as the latent heat of transfeuftna- 
tion of the acid from the bulk solid to the condensed 
film, at the point B From BC we obtain -68^0 
calories as the latent heat of change of the bulk liquid 
into the condensed film at the point B. From these 
two values we obtain 12,700 calories as the latent 
heat of fusion of steanc acid, a value in reasonably 
good agreement with 13,500 cited in Landolt 
Born stein 

In a similar manner, the other latent heats of trans¬ 
formation may readily be calculated, although the 
actual area of the molecules in the expanded state 
cannot be computed so accurately as for condensed 
films 

Through the kindness of Mr N. K Adam and Dr. 
Garner a number of organic acids and esters in a 
highly purified state have been placed at our disposal, 
and we have succeeded in obtaining a number of these 
F T curves and in making similar calculations from 
the data so obtained Wc hope to publish these data 
m extenso in the near future, as soon as certain correc¬ 
tions necessitated by the use of the ring method have 
been accurately determined 

A P Cary, 

Eric K Kideal. 

Laboratory of Physical Chemistry, 

Cambridge, March 6 


Ectodermal Muscles in a Crustacean. 

The generally accepted view as to the origin of 
the musculature of the Crustacea is that it is derived 
from the mesoderm In Chiroccphalus, while the 
majority of the muscles arise from the mesoderm, 
there are others that are definitely of ectodermal 
origin The dilator muscles of the proctodaeum are 
examples of this type, and probably with these 
should be classed the dilator muscles of the oesophagus. 
At the most posterior tip of the body, where the 
ectoderm folds inwards to form the proctodaeal tube, 
the formation of the dilator muscles can be seen most 
clearly. Certain ectodermal cells in this region 
elongate and then, while retaining one end in the 
outer ectoderm, the other passes inwards with the 
invaginating ectoderm This passage inwards is 
probably not an active migration, but is brought 
about by the proliferation of the surrounding cells, 
the latter pushing in between the two ends of the 
muscle cell. In the elongating cell body one or 
two fibrils appear that very early divide into segments, 
giving the typical structure of striped muscle. The 
final muscle is thus an elongated cell, attached at its 
inner end directly to the cuticle lining the proctodaeuta 
and at the other end to the external cuticle. 

A more interesting set of ectodermal muscles is to 
be found in the trunk region. In this region the 
limbs appear at first as a series of pouch-like out¬ 
growths and, as a result of this development, the" 
ectoderm in between them forms a senes of ventro* 
lateral ndges projecting into the body cavity. A* 
the limb rudiments enlarge, the inner edges of those 
ridges become nipped off from the more lateral 
ectoderm. In this way a string of cells is formed on 
either side in each mtersegmental plane, running 
from the mid-ventral line to the dorso-lateral 
ectoderm. Deeply staining fibrils appear in then* 
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almost at once. These spread out dorsally into a 
fan and, running between the nuclei of the superficial 
ectodermal cells, end directly against the cuticle 
Ventrally they terminate in a narrow bundle against 
the cuticle of the mid-ventral line For a consider¬ 
able time no change other than growth takes place, 
but ultimately, at the dorsal end, at the level of the 
inner face of the surrounding ectoderm cells, the 
fibnls lose their staining capacity and become replaced 
by a tendinous plate Below this plate the fibnls 
now divide into segments converting the strings of 
cells into typical striped muscles Above it they 
persist as a radiating senes of " teiulo-fibnls, 
showing no signs of segmentation and ending directly 
against the cuticle 

On the outer side of this series is another set of 
muscles having the same median ventral attachment, 
but having an upper attachment just below—that is, 
more lateral to that of the first series, These are 
also entirely ectodermal in origin, and are formed in 
the same wav as the first series 

'1 he important facts that emerge from this develop¬ 
ment are, first, that certain muscles of the Crustacea 
are definitely ectodermal m origin, a fact not at all 
xn conflict with what might be deduced from the 
ancestry of the group; and, secondly, that the " tendo- 
fibrils" that run from the cuticle through the 
ectoderm cells to attach to endoskeletal structures 
may be the remains of the same originally continuous 
fibnls that divide up elsewhere to give the myofibrils 
of typical striped muscle 

H Graham Cannon. 

Zoology Department, 

Imperial College of Science, 

South Kensington, S W.7 


On the Absorption Spectrum of Aluminium. 

lr is well known that the study of the absorption 
spectrum of elements provides us with the simplest 
method of determining the normal states of atoms 
In the hands of Wood, Bevan, McLennan, and others, 
the study of the absorption spectrum corroborated 
that in the case of elements of the first and the second 
gioups, the normal orbits are those designated spectro¬ 
scopically as n and iS respectively 

I11 the case of elements of higher groups, the experi¬ 
ments become more difficult, as most of them have 
high boiling-points, so that with the furnaces which 
can be commanded in a physical laboratory, very 
little vapour can be obtained for absorption work 
This difficulty becomes more acute in the case of 
metals of the third group, all of which, excepting 
thallium, yield very little vapour up to temperatures 
of 1200° C.; and, in fact, we are not aware that any 
successful experiment has been done on the absorp¬ 
tion spectrum of aluminium and boron, which are the 
least volatile elements of tins group. At the same 
time, such experiments are necessary for determining 
once for all whether for these elements the 2p 5 orbit 
is the normal stage, as has been obtained from the 
analysis of their arc spectra and corroborated by the 
absorption experiments in the case of indium, gallium, 
and thallium. 

We have recently carried out successfully the 
absorption experiment with aluminium, using the 
vacuum furnace designed by Prof Meghnad Saha for 
ionisation work. The furnace consists of an Acheson 
graphite tube heated by a battery of accumulators. 
The temperature was simultaneously measured by a 
Wanner pyrometer. We used a cadmium spark, and 
a copper spark under water as our sources of con¬ 
tinuous light. The spectrum was photographed on 
Ilford ordinary plates sensitised by nujol, as described 
fey i-yman. we found that no aluminium lines 
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are obtained below 1500° C. At i52o°C., the pair 
X =53961, 3944 come out reversed. At 1650° C., the 
leading members of 2- md senes come out reversed. 
The higher members of 2 p { - ms series require a little 
higher temperature Another curious feature is that 
on all plates the 2/>< - ms lines and 2 p - md lines of 
gallium occur rather prominently Apparently gal¬ 
lium occurs as an impurity in ordinary samples of 
aluminium. 

From such experiments it is not possible to deduce 
whether for aluminium the 2 p- orbits are the normal 
orbits, or whether there is a still larger rs orbit For at 
the temperature at which sufficient vapour is available 
for absorption work, the thermal stimulus is quite 
sufficient to convert any lower is orbit to the 2p- 
orbits The vapour pressure of aluminium is evidently 
verv low even at 1520° C , but we could pot find any 
existing data on the subject, except some theoretical 
considerations by Gruneisen. Our apparatus is suited 
to the determination of vapour pressure of aluminium 
over a large range of temperature by using the so- 
called Mttfuhfun^s-mcihode of Pfaundler, and we 
hope to carry it out at an early date At any rate, 
it is quite clear that the 2 p ~ mx lines require a lot of 
vapour for absorption, and if the 2 p- orbits turn out 
to be the normal orbits of aluminium atom, they do 
not dominate the spectrum to the same extent as the 
is orbits of alkalies dominate their spectra 

Kanakkndu Majumder 
Naline Kanta Swk 
Physical Laboratory, 

Allahabad University, India 


The Origin of Sponge-spicules. 

It is to be regretted that Dr Bidder (Nature, 
February 28), before publishing his criticisms of my 
theory of the symbiotic origin of sponge-spicules, did 
not await the publication of the detailed evidence 
upon which that theorv is based I am loth to enter 
mto controversy with him, but as his letter contains 
much that is misleading, I feel that 1 can scarcely 

f iass it over in silence He speaks of the observation 
presumably mine) 11 that the first rudiment of the 
spicule in Stelletta is a skeleton-crystal on the tetra¬ 
hedral system " 1 made no such observation On 

the contrary, I endeavoured to show by observations 
on the silica pearls that the first rudiment is a minute 
granule resembling a Micrococcus 

Dr Bidder's " crystallographic explan a ti on,’' so 
far as siliceous sponges are concerned, appears to rest 
on the assumption that the protorhalwl, or axial 
thread, is itself composed of silica Otherwise it 
would be difficult to understand his " conjecture " as 
to the variation of the type of crystallisation with the 
percentage of water in the “ spicopal," His supposed 
skeleton-crystal " can be nothing but the radiating 
axial threads He admits that the silica afterwards 
deposited upon it is “ in amorphous aggregation " 
Unfortunately, the best observers, such as Bfitschh 
and Schulze, are in agreement that the axial thread 
is composed of a protein substance, and there is 
nothing else that could form the siliceous skeleton- 
crystal which he imagines to exist The statement 
that my scleroplastids 11 are at first gelatinous but 
become crystalline " is pure invention. It is well 
known that the axial thread, formed, as I believe, by 
elongation of the scleroplastid, retains its original 
" organic" character in the axial canal of the fully 
formed spicule, and, so far as I am aware, no one 
has hitherto ventured to suggest that it becomes 
crystalline. 

Df Bidder accuses me of having " strangely 
changed " the name of a certain sponge to Donatia. 
If he will study the literature of the subject he will 
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find that this is the name now generally given by | 
spongologists to the genus in question, and for very 
good reasons I have merely followed precedent, and 
in any case I fail to see what the nomenclature of this 
genus has to do with the question at issue 

What Dr Bidder means by saying that the Suber- 
itida? have tnaxon spicules I do not know I can 
only say that Suberites has not In his reference to 
the " innumerable ‘ species' of sponges winch infest our 
books/* he seems anxious to belittle the work of 
“ classifiers,” but if he would pay more attention to 
this work he might perhaps come to realise that it 
has plainly demonstrated that sponge-spicules, like 
other organic products, have a long evolutionary 
history behind them, that they can be arranged in 
evolutionary series, and that in their individual 
development they may actually recapitulate their 
ancestral history'. It is perfectly useless for any one 
to attempt to discuss this subject merely on the basis 
of acquaintance with a few of the simpler spicule 
forms. 

. Akihur Dlnl>v 

King's College, Strand, London, 

March 3 


The Action of Silica on Electrolytes. 

The questions raised m Prof Mukhcrjee’s letter of 
January 31 are so important that I should like to 
reply briefly 

(1) J have not found any reason to depart from the 
views expressed in our paper in the Transactions of 
the Chemical Society (T, 1923, 123, 2027) that pure 
silica does not exhibit any absorbing or reacting 
power towards acids I have made experiments with 
commercial " sihea gel " and N/500 hydrochloric acid, 
and at first obtained an indication of absorption, but 
soon found that this was due to some impurity, as 
the specific resistance of distilled water was lowered 
from 500,000 to 35,000 ohms on addition of the gel. 
It was therefore purified by washing once with hydro¬ 
chloric acid and then repeatedly with water until 
the specific resistance rose to 350,000 ohms, and 
finally dried and heated to 180° After this treat¬ 
ment, no absorption of acid could be observed, the 
P K of the acid being the same (2 09) before and after 
the addition of io per cent ot the gel An experi¬ 
ment with oxalic acid, using gel which had been 
purified with nitric acid, also gave a negative result. 

(2) It is not clear how previous treatment with 
acid can destroy any absorbing properties that silica 

ossesses, and I presume that Prof Mukherjee's 
ydrated substance comes in contact with acid at 
some stage of its preparation. However, to make 
sure, the gel purified with hydrochloric acid was fused 
with sodium carbonate and the residue tested with 
silver nitrate , no chloride could be detected 

(3) I do not quite see Prof Mukherjee's difficulty in 
understanding the experiment in which we found 
that, whilst pure silica reduced the P„ of sodium 
chloride solution to 3 96, the impure silica (which 
contained alkcdi) only did so to 5-55 The con¬ 
centration of the silica suspension used was 20 grams 
per litre, and it seems quite reasonable that 20 grams 
of an impure alkaline material should neutralise io -4 
grams of hydrogen-ions 

(4) In this connexion I may point out that the 
hydrogen-ion concentration of a weak acid solution 
{e.g N/5000 hydrochloric acid) falls to about half its 
calculated value when left for a few minutes m an 
ordinary glass vessel. No change is observed if the 
vessel is coated internally with paraffin wax or is made 
of silica. Filter papers also must be used with 
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caution, as all those tried change the specific resistance 
and P B of distilled water. 

This problem is of great interest to us, and if Prof. 
Mukherjee could at any time spare a small quantity 
of his pure hydrated silica, we should very much like 
to make experiments with it A. F. Joseph. 

Wellcome Tropical Research Laboratories, 
Khartoum, February 21. 


The Reported Anti-Relativity Experiment. 

Unfortunately , owing to travelling delays, a 
modified proof of my response to an editorial inquiry 
(appearing in Nature of March 21, p 433, col 1) did 
not reach the printers in time The experiment 
reported as having been attempted by Prof Michelson 
and Dr Silberstem can scarcely have been conducted 
111 water, though water-pipes were used It may 
probably be conveniently' regarded as a large-scale 
reproduction of an experiment by an Italian professor 
who inverted my whirling disk experiment on ether 
(Phil. Trans, 1893) by mounting the whole of the 
apparatus on a turn-table, including source of light 
and receiving camera, and looking for a shift of inter¬ 
ference bands photographically In the experiment 
now reported the turn-table was apparently replaced 
by the earth I suggested such an experiment on 
p 151, vol 189, of the Phil Trans for 1897 If, as is 
probable, a positive effect can ultimately be securely 
demonstrated, it will be for relativists to say whether 
their position is at all affected , or whether the loop¬ 
hole—that rotation is exceptional, because m rotation 
matter is moving oppositely on opposite sales of the 
axis—is acceptable 

It may be convenient to reproduce the passage 
from Phn Trans , 1897. referred to above 

<# It is to be observed that since a motion of the 
disks relatively to the observer and the light causes 
no effect, the ether being stationary, it follows that a 
motion of the light and observer would produce an 
effect, since they would be moving relatively to the 
ether. Hence if, instead of spinning only the disks, 
the whole apparatus, lantern, optical frame, telescope, 
observer and all were mounted on a turn-table and 
caused to rotate, a reversible shift of the bands should 
be seen . . My present optical apparatus mounted 

on a turn-table revolving 4 times a minute should 
show something, viz.. j ^ n th band shift each way . . . 
If the ether is stationary near the earth, that is, if it 
be neither earned round nor alonp by that body, then 
a single interference square, 1 kilometre in the side, 
would show a shift of rather more than one band 
width, due to the earth’s rotation m these latitudes 
772, Phil. Trans , 1893) 

ut as the effect depends on the area of the square, 
a size of frame capable of mechanical inversion is 
altogether too small, there may, however, be some 
indirect ingenious way of virtually accomplishing a 
reversal of rotation—something, for instance, based on 
an interchange of source and eye—and if so, it would 
constitute the easiest plan of examining into the 
question of terrestrial ether drift ” 

Oliver Lodge. 


The Glow of Phosphorus. 

The process of the slow luminous oxidation of 
phosphorus presents anomahes which are still in¬ 
completely understood. Thus, the non-occurrence 
of a glow in pure oxygen until the pressure is reduced 
to about 500 mm. of mercury, or an equivalent 
dilution ’with an inert gas is made, is very striking. 
No less difficult to explain is the ability of traces <4 
certain vapours to inhibit the luminosity. These 
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; featirare also exhibited in the slow oxidation of 
1 phosphorus trioxide, and it has been suggested that 
Ihe phenomena of the glow of phosphorus are due 
to the trioxide formed in a preliminary non-lumiaous 
>; oxidation. Again, phosphine does not react with 
Oxygen at ordinary pressures, but on reducing the 
pressure an explosion occurs. 

With the view of elucidating these difficulties the 
nature of the light emitted in these oxidations is 
being studied spectroscopically. It was recently 
shown (Emel6us and Downey, J.C.S, Trans. 125, 
2491, 1924) that the light from glowing phosphorus, 
and that from the element burning normally, give 
the same spectrum. This is continuous in the visible 
region, ancf has five bands in the ultra-violet between 
X**237o A.U. and x *=3290 A.U, These observations 
have now been extended with the following results : 
the light from glowing phosphorus trioxide, and from 
spontaneously inflammable phosphine burning in 
oxygen, give tins same spectrum. In the first case 
the strongest three of the five ultra-violet bands have 
already been identified There is little doubt that 
the remaining bands will be shown on lengthening the 
exposure. In the second case all five bands have been 
observed, in addition to bands generally attributed 
to water at about \ =3060 A U and X =*2800 A.U 
The fact that the light from glowing phosphorus 
and that from phosphorus trioxide both give the same 
spectrum supports the analogy between these two 
oxidations, already well established in other respects. 
These observations, however, cannot be taken as 
proof of the identity of the chemical processes They 
indicate rather that there is some radiating system 
involved in them all, which gives rise to a definite 
band spectrum. Such a system may well have a 
connexion with the chemical anomalies common to 
the low temperature oxidation of these phosphorus 
compounds. H. J, Ehel£us. 

Chemistry Department, 

Imperial College of Science and Technology, 
Lpndon, S.W.7, March 4. 


The Structure of the Mercury Line 2536 . 


An investigation of the fine structure of the 2536 
line of mercury has just been completed as a pre¬ 
liminary to the continuation of the work on the 
controlled orbital transfers of electrons in optically 
excited mercury vapour described recently in the 
Proceedings of the Royal Society It has been found 
that the structure photographed by Prof. Nagaoka 
is not the true structure at all, but an absorption 
spectrum, or perhaps more exactly a structure caused 
by the self reversal of the true components, resulting 
from the circumstance that he worked with an Arons- 
Lummer type of lamp, in which the light of the arc 
is obliged to pass out through a column of non- 
luminous mercury vapour, before entering the inter¬ 
ference spectroscope. 

The true structure has been observed with a water- 


cooled vertical quartz mercury arc, the discharge 
being pressed against the wall of the tube adjacent 
to the spectroscopic train by a very weak magnetic 
field. There ore five components of uniform m- 
, tensity, four at sensibly equal intervals, the fifth 
having a slightly greater separation. The observa¬ 
tions were made oy two quartz Lummer-Gehrke 
plates crossed in the usual manner. On passing the 
tight through a cell 1 cm. in thickness containing 
: iwcury vapour in vacuo at room temperature, each 
-ijgne of the interference points doubles by reversal 
'♦nd we have a row of ten dots. On increasing the 
;thtehness of the absorbing layer some of these 
■‘‘IwUfe©, and we end up with a structure sensibly 



the same as that described and figured by Nagaoka ; 
I say " sensibly M as there appears to be a slight 
difference between the absorption of mercury vapour 
in a separate cell, and that of the vapour in the 
neck of the Arons lamp, which is in a state of 
ionisation from its contact with the arc. The effect 
of magnetic fields on the components has also been 
studied. R. W. Wood. 

Johns Hopkins University, Baltimore. 


Let rayons y de haute Anergic et leur 
©fret photoAlectrique. 

Dans une lettre rAcente a la Nature (Feb. 14^ 
p. 226) Mr. D. H. Black attire 1’attention sur un rayon 
y du thorium B d’6nergie 61 ev 6 e Son interpretation 
dans le spectre naturel indique sa conversion en rayon 
£ par son action sur les mveaux K et L d'un 616 ment 
de nombre atomique 82 ou 83. 

Ces faits sont a rapprocher de ceux que M Jean 
Thibaud a signals u y a queique temps ( Compies 
rendus, tome 178, 1924, p. 1706; tome 179, 1924, 
pp. 163, 815,1052,1322) M Thibaud travaillant dans 
mon laboratoire a pu obtenir les spectres excites 
photo 41 ectnquement par des rayons y dans les 
elements les plus divers ; ii a montrd qu'on observait 
la conversion de rayons y de pr6s de deux millions de 
volts sur les mveaux K et L d atomes lourds (uranium, 
p)omb, platine, tungst&nc). En particular un rayon 
7 de 1,775,000 volts, 6mis par le radium C, se convertit 
sur des mveaux L, d'6nergie 140 fois momdre 

L'effet photoeiectnque des rayons 7 de haute 
6nergie sc produit avcc une intensity remarquable 
sur les mveaux I< d* 616 ments plus lagers, tels que le 
cerium, Tantimoine, l’^tam, l’argent et mfinie le cuivre 
et le fer. 

M Jean Thibaud a v6nfi£ tr£s exactement, en 
6tudiant le de placement des diverses raies photo- 
61 ectriques lorsque Von fait varier le nombre atomique 
du " radiateur " secondaire, que la relation quantique 
d'Einstein 6tait aussi bien valable pour les quanta 
trAs 61 ev 6 s que pour les plus faibles. II a montrA 
enfin l’identite des spectres fi naturels et des spectres 
£ excites pour Ra B + C, Th B+C + C", Ms Th 2 
et confirm^ ainsi Forigine secondaire des spectres 
naturels de ces 616 ments. M de Broglie. 

Laboratoire de Recherches Physiques 
sur les Rayons X, 

29, rue Chateaubriand, Pans, 8 e . 


Radio Reception on Frame Aerials. 

I was much interested in Mr. Cowper’s letter in 
Nature of February 21 on radio reception on frame 
aerials. For some time I have been quite sure that 
the usual estimates of probable signal strengths are 
much too low. 

On a four-valve (1 H.F. Det. 2 L.F) it is possible, 
on a roughly constructed frame 16 inches square, of 
30 D.C.C., to receive all B.B.C. stations at loud-speaiker 
strength. The tuning is very acute, and, as Mr. 
Cowper mentions, with special arrangements for 
reaction control. This was with B.T.H B.5 (0*06) 
valves. I have never tried for American stations, 
but have no doubt they could be heard. 

The station was on the south side of a sheltered valley 
and the apparatus about 6-8 ft, above the ground. 
The first station I ever heard was Manchester, so 
loudly that, until the announcer gave the name, I was 
quite sure it was either Plymouth, 25 miles, or Bourne¬ 
mouth, 90 miles, distant. D. M. Ely, 

The School House, 

Kingsbridge, Devon. 
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The Rotor Ship and Aeronautics. 

By Prof. L. BAinsrow, F.R.S. 



T HE conversion by Herr Anton Flettner of the 
sailing ship Buckau into a rotor ship was referred 
tq in Nature of November 22, p. 758, and bnef refer¬ 
ence was then made to the principles underlying the 
flew proposal for ship propulsion. Since then, details 
of experiments in wind channels have appeared from 
which estimates may be made of the forces on rotating 
cylinders and the power needed to drive them. 

Experiments at Gottingen, and the underlying theory, 
are described by Prof. L. Prandtl in the Naturwtssen - 
schaftcn for February 6, whilst the same material is 
the basis of a small booklet, “ Das Rotorschiff und 
seine physikalischen Grundlagen,” by J. Ackeret. 1 
Both these publications contain a bibliography, the 
earliest reference being to a paper by B. Robins in 
1842 (London) Owing to the importance of his 
investigations, the effect on which the rotor ship 
depends is spoken of as the u Magnus effect/’ and is 
described m a paper published in 1852 in connexion 
with artillery investigations. Lord Rayleigh's paper 
of 1877 “ on the irregular flight of a tennis ball " deals 
with the same mathematical theory. Tests for the 
American National Advisory Committee for Aeronautics 
have been made and the results published in Technical 
Note No. 209, a very full abstract of which appears in 
the issue of Flight for January 8, 1925. 

The analysis underlying the use of rotating cylinders 
for rotor ships is the classical hydrodynamical theory 
to be found in standard treatises. 4 In the application, 
certain approximations are made and there is some 
lack of agreement between calculation and observation 
corresponding with them. The most important as¬ 
sumption is that which supposes the effects of viscosity 
in a real fluid to be confined to a thin layer on the 
surface of the cylinder and that, outside this boundary 
layer, air behaves as an inviscid fluid. The general 
theory of the boundary layer as given by Prandtl shows 
it to be thinner and thinner as the speed and size 
increase and as the viscosity decreases. The exact 
criterion is a “ Reynold’s number." For a non¬ 
rotating cylinder this “ Reynold's" number is Vrjv, 
where V is the forward speed of the cylinder, r its 
radius, and v the kinematic coefficient of viscosity. 
When the cylinder is rotating with a circumferential 
velocity V there will be a separate “ Reynold's number " 
for each value of the ratio U/V. 

Any one acquainted with the flow of air or water 
past bluff obstacles will be aware of the fact that eddies 
form in their wake and that there is a region of stagnant 
fluid which does not conform to the hypothesis that 
the boundary layer is thm, and in fact the classical 
hydrodynamics is wholly inapplicable to a non-rotary 
cylinder. The streamlines as calculated are shown in 
Fig. 1, and give a motion for which there is no force on 
the cylinder in any direction. The flow round a cylinder 
in a real fluid differs very greatly from that shown 
behind the section BB\ 

Rotation of a cylinder in stationary fluid produces 

» “ Das Rotonchiff und setae physikalischen Grundlagen.” Von J. 
Adcmt Pp 48+7 TaWn (Gtttftagtn Vandanhoeck und RuptoCbt, 
19513.) i'So gold marks. 

« ^Hydrodynamics,” Lamb, Articles 68 and 69. 
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circulation. Viscosity is called into play to ensute tha /v 
transmission of the motion of the cylinder to the fluid v \ 
in contact with it, but in all other respects viscogfty 
is ignored. The resulting streamlines are circles cart*\ 
centric with the cylinder, the velocity in them being 7 
inversely proportional to the distance from the centre - 
of the circle. 1 / 

By superposition on the well-known lines of Clerk 



Maxwell and others, it is easy to combine the flow 
shown in Fig. r with a circulation of any amount, and 
the result is shown in Fig. 2. The circulation has 
produced lack of symmetry above and below a hori¬ 
zontal line through the centre of the cylinder, but has 
not disturbed symmetry about the line BB\ By an 
application of Bernoulli's theorem it may be deduced 
that there is a force along BB' but none at right angles 



to it. Bernoulli's theorem as applied to an irivisdtf ; 
fluid gives a relation between pressure, velocity, and 
density, which shows that high velocity is associated ^ 
with low pressure, and vice versa. Above the cylinder* ‘ 
at B, the streamlines are dose together, and since the?* 
same amount of fluid passes between any two 
secutive lines, the velocity is high and the pressure ": 
low. Similarly the pressure at B' is high. 

The general theory of inviscid flow with rircuktion . 
leads to the formula , * ^,, 

Lift a Force across the direction of motion 

where p is the density of the fluid, V, U„ and t hay*/ b 
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AhMjy been defined, and la |he length of the cylinder, 
iStiictly speaking, / should be the length of that part of 
an infinite cylinder on which the force is measured, but 
It .appears from experiment that a Cylinder of moderate 
n ratio of length to diameter can be used if discs of double 
diameter are attached to the ends; a circulation is 
then obtained which is equivalent to that on a cylinder 
of indefinite length. 

As the speed of rotation increases, the streamlines 
change their character progressively up to a limit. 
When the circumferential velocity is twice the velocity, 
a limit is reached to the value of the lift divided by 
pUV, and in aeronautical language this leads to a 
limiting value of the lift coefficient defined as 


is carried to the back of the cylinder at the higher 
Speeds of rotation is a notable feature shown by the 
photographs. 

Measurements of lift showed a maximum lift co¬ 
efficient of 4*5 (theoretical value 6*28) when the peri¬ 
pheral speed was about four times the forward speed, 
instead of the maximum value of 6*28 when the peri¬ 
pheral speed was twice the forward speed, observation 
gave a value of 2*0. These comparisons show to what 
extent the neglect of viscosity in the theory has vitiated 
the conclusions. 

It will be noticed that high speeds are required at 
the surface of the cylinder to give the maximum effect/ 


Lift coeff., i.e. -z— v • j» ■ 

p \* x projected area of cylinder 

. This limit, or maximum lift coefficient, is 2w. The 
quantity is important, because the loading of an 
aeroplane per unit area of surface at a given speed is 
proportional to k v or, conversely, for a given loading 
the landing speed is inversely proportional to the 
fquare root of k* (max.). 

The more efficient aeroplane wings of the day have 
a maximum lift coefficient of about 0*6 and may reach 
0-85; by introducing a number of slots Mr. Handley 
Page has obtained the highest values known, about 2*0. 
From figures at Gottingen given by Ackeret, it appears 
that the maximum lift coefficient for a sail is about 
0*4. All these values are much below the theoretical 
value of 2ir, tA. 6-28. Making allowance for partial 
failure of the theory, it still remains true that the 
loading per unit area of a rotor cylinder may be ten 
times os great as that on a sail and several times as 
great as that on any aeroplane wing in use. 

It may be of interest to point out the existence of a 
conformal transformation by Joukowsky by means of 
which the circle of Fig. 2 can be transformed into a 
section very like that of an aeroplane wing, Experi¬ 
ments at the National Physical Laboratory have shown 
that such a transformation gives a passable representa¬ 
tion of facts but that the lift is overestimated by 25-30 
per csent. A circulation has been shown to exist of 
exactly the right amount to explain the measured— 
as distinct from the calculated—lift. An aeroplane 
wing, therefore, is able to produce circulation without 
aaoy movement of its surface corresponding with the 
rotation of the cylinder. The transformation is im¬ 
portant in its aeronautical aspects, but the numerous 
points of interest which arise cannot be further 
discussed here. 

It is interesting to see how far the predictions of 
partial theory are borne out in practice. In some 
inspects there is a considerable divergence between 
Gpeftrian and American results, and a suspicion that 
the experiments in the wind channels have not yet 
4- been^ carried out on a scale huge enough to reach 
conditions. The doubts chiefly affect the 
stance. 

jfcha American tests, smoke jets were used to 
^dtaite the flow of air, and Fig. 3 shows how rotation 
cylinder (clockwise) deflects the air. The sym- 
MHtyt about a vertical line through the centre of the 
perfect, and the streamlines suggest 
& itft. The extent ,to which air 


«... 

._ ,«^“^\^*****^ - •• 

. —****“ ^ 

_ .M 

, .j# 'W; 


if 





Fiq. 3,-^Defl*J£ion of air strtam by routing cylinder* : top, 600 rev, per 
min, , middle, raoo rev. per min. , bottom, 2400 rev. per min. 

Reproduced by courtesy of bhgkt. 

Regarded as an aeroplane wing, such high speed would 
be required at the moment of landing, and if an alighting 
speed of 30 m.p.h. is aimed at, the surface of the 
cylinders would need to move at 120 m.ph. For 
transport efficiency when once in the air, the factor 
of greatest importance is the ratio of lift to drag, and 
on a‘rotating cylinder this is obtained when the peri¬ 
pheral speed is about two and a half times as great as 
the forward speed. Whilst ihe Gottingen results give 
a maximum ratio of 3*5, the American figures give 
7*5-8, and the discrepancy is very great. The figures 
are subject to a deduction for the power required to 
rotate the cylinders, a deduction of rather uncertain 
amount but of the order of a quarter to a third of the 
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values stated. The modem aeroplane has a ratio ol may be expected that many attempts will be made to 
lift to drag of and some of the light aeroplanes utilise the aspect of fluid motion brought into new \ 
indicate a figure as high as 12 or 14, so that the best prominence by the rotor ship. Whilst it is difficult to 
of the results on rotating cylinders compare very see immediate uses in aeronautics, there are certain % 
Unfavourably with the aeroplane for efficiency. directions in which speculation suggests the possibility 

Whatever may be the final utility of the rotating of early benefit by a modified application of the 
cylinder and the commercial fate of the Buckau > it principles involved in the propulsion of the rotor ship. . 


The Mountain Structure and Geographical Relations of South-Eastern Asia * 1 


By Prof. J, W. 

HE greatest mountain system in the world is 
the Alpine-Himalayan, which forms the back¬ 
bone of Europe and Asia. Its continuity has been 
proved from western Europe to eastern India. Its 
further eastward continuation has long been subject 
of controversy. According to one view it passed north¬ 
eastward across central China to Bering Straits; 
according to another it was bent round against the 
mass of Chinese Tibet, and passed through western 
Burma to Sumatra and thence along the southern 
islands of the Eastern Archipelago. The interpretation 
of the mountain structure of Chinese Tibet is compli¬ 
cated by being due to movements at two different 
dates. The later mountains are of the same age as the 
Alps and Himalaya and are geologically modern. The 
other group is much older, and its fragments remain as 
highlands, which are the worn down stumps of the 
mountain foundations. The older system is repre¬ 
sented in Europe by the Hercyman Mountains, and in 
Asia by the Altaids, members of which cross Chinese 
Tibet on lines approximately north and south, and 
continue southward as the Indo-Malayan Mountains. 
The Himalayan and Altaid Mountains meet in Chinese 
* Tibet, and the mountain lines due to these two systems 
have to be carefully distinguished. The Himalayan 
movements have disturbed the grain due to the older 
Altaid folding and they admit of simplest proof where 
the rocks were not in existence when the Altaid Moun¬ 
tains were made. For example, the folds and over¬ 
folds in the salt-bearing red sandstones of Yunnan must 
be post-Altaid, as those rocks were not in existence 
until after the Altaid movements. In other places 
the evidence is more complex. Some of the folds are 
too shallow to be Altaid, and the arrangement of the 
outcrop of the older rocks indicates upfolds on lines 
with the Himalayan trend. 

The further extension of the Himalayan line east¬ 
ward of Chinese Tibet is indicated by the claim of the 
French geologists in Tonkin that at the date of the 
Himalayan movements a band of country in southern 
China was pushed southward smashing the country in 
front of it. The existence of a rich mercury field in 
south-western China is also in favour of the country 
having been disturbed by intense mountain movements 
of the Himalayan period. The continuation of the 
main Alpine-Himalayan axis therefore appears to 
pass across southern China, and the Burmese-Malayan 
Arcs must belong to a loop to the south corresponding 
to the Atlas-Apennine loop around the western Medi¬ 
terranean and the Syrian Arc beside the eastern 
Mediterranean. 

» From a dtecouwe delivwcd at the Royal Institution on Friday, 
January 30, 
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Gregory, F.R.S, 

The traditional cause assigned to 6uch folding as that, 
of the Alps and Himalaya is the contraction of the , 
crust owing to the shrinkage of the earth. That 
theory has been repeatedly criticised in recent years 
owing to the contraction having been attributed to 
cooling; but there are more effective and more probable { 
causes of contraction than cooling. That contraction 
has taken place is proved by the geological evidence* 
The restriction of the Alpine-Himalayan compression 
to a long narrow band, varying in latitude from 40° 

48° in Europe, and from 25 0 to 38° in Asia, is the natural 
result of that sinking of the northern dome of the world 
which is shown by the polar flattening. The junction 
of the northern dome with the tropical belt is naturally 
one of ^crumpling and crustal disturbance. This 
process would produce uplifts in the same zone of the 
crust around the northern hemisphere, and traces of 
this continuous upheaval are found. The West Indies 
and Central America include fragments of mountain 
chains formed at the same time as the Alps and with a 
similar trend 

The abrupt ending of the mountain grain of the 
continents on both sides of the Atlantic indicates the 
former extension of the land into the ocean. That the 
land once crossed the whole width of the Atlantic is 
supported by the biological evidence. Similar animals 
are found on opposite sides of the Atlantic in corre¬ 
sponding latitudes, and the resemblances of the South 
American and African faunas are not likely to be due 
to passage via Scotland and Greenland if there are no 
representatives of those groups in Europe or North 
America. The distribution of the ridges and deeps on r* 
the North Atlantic floor indicates uplift# in North 
America and western Europe at the time of the Alpine 
movements. There is similar evidence of former land 
extensions across the northern and southern Pacific, 
such as the occurrence of the alligator in the Yangtze 
Kiang, the resemblance of the flora of southern China 
to that of the south-eastern United States, and the 
occurrence on both sides of the South Pacific of various- 
groups which are unrepresented in the lands pii 
either side of the North Pacific. The biological 
evidence is supported by the ridges on the Pacific floor 
and the distribution of the coral islands. The former 
trans-Atlantic and trans-Pacific connexions must have 
endured until the time of the Alpine-Himalayan uplifts^ 4 
for they were broken before the spread of ,the roorA j 
specialised mammals and birds, ana were available 
some living groups of reptiles, amphibians, and special* 
ised invertebrates. 1 / 

The Indian Ocean was also once occupied by land* { 
the disruption of which has affected the taountaitt V 
structure of south-eastern Asia. At the end 
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Altaid uplifts the site of the Indian Ocean was covered 
% a continent which extended from South America 
across the Old World to Australia. This continent, 
Gondwanaland, was broken up by successive subsid¬ 
ences ; and the gulfs thus formed were gradually 
enlarged by further subsidences and so developed into 
the Atlantic and two basins of the Indian Ocean. 
These movements were accompanied by volcanic 
eruptions which deluged equatorial Africa and western 
India under floods of lava, while East Africa was tom 
asunder by the formation of the Great Rift Valley. 
If these eruptions and fractures were due to the forma¬ 
tion of the Indian Ocean, it appeared strange that no 
corresponding phenomena were known on its eastern 
side. The evidence, however, is now clear that in 
Burma and western China there were volcanic erup¬ 
tions which, though on a smaller scale, agree in date 
with the three main volcanic periods of East Africa; 
while meridional fractures of the same date as those 
which made the Great Rift Valley formed the great 
basins of Yunnan in western China. These fractures in 
Asia produced features different in some respects from 
those of East Africa, owing to the difference in structure 
between the continents. East Africa is an ancient solid 
plateau, whereas Yunnan has an extremely complex 
foundation due to the intersecting mountain folds. The 
fractures have therefore been less regular and shorter. 

The date of the later movements in Chinese Tibet is 
indicated by the river system. The drainage of south¬ 
eastern Tibet collects into three rivers which flow for 
140 miles on parallel courses through a narrow belt, 
and instead of joining they then diverge, the Yangtze 
discharging into the China Sea 2000 miles from the 
mouth of its neighbour, the Salween The present 
river system is the result of a long evolution controlled 
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by the mountain-forming movements. The drainage 
of central and south-eastern Asia in prc-Himalayan 
times was probably mainly through broad east to west 
trending valleys due to a gentle buckling of the earth’s 
crust. The Himalayan movements confirmed this # 
system; but during the subsequent settling down of 
the country the eastward outlet of the Tibetan rivers 
was reduced and Tibet became a land of lakes, to an 
extent even greater than it is now. Their level rose 
until they found outlets to the south, through lines of 
weakness along the Altaid grain. The Tibetan rivers 
through these southern outlets discharged to the South 
China Sea. The upper Brahmaputra or Tsangpo dis-* 
charged through the Dihang, crossed the site of Assam, 
and passed through the Rukong Gap to the lrrawadi. 
The Tibetan section of the Yangtze Kiang flowed 
through Tali Lake to the Red River of Tonkin. Further 
earth movements broke up this system and diverted its 
western member through the valley of Assam as the 
Lower Brahmaputra to the Bay of Bengal, and the 
eastern by a series of deep gorges and stnking zigzags 
across eastern China to the South Pacific. 

The geographical relations of the mountains of south¬ 
eastern Asia therefore indicate that the Alpinc-Himala- 
yan System is a crumpled band of the crust, where the 
in-sinking northern dome of the world pressed against 
the tropical belt. The east to west ridges on the floors 
of the North Atlantic and North Pacific may be attri¬ 
buted to the same forces as produced the Alps and the 
Himalaya; and the east to west trending mountains, 
of which remnants are the dominant features in the 
topography of the West Indies and central America, 
are also an expression of the buckling of the crust of the 
Northern Hemisphere where the northern dome of the 
earth meets its tropical and subtropical belt. 


•^Recent Developments in t.the I Nitrogen-fixation) Industry. 


IX 7 HEN the historian of the future writes con- 
** ceming the influence of scientific discovery 
and achievement upon civilisation, we may be sure that 
he will have much to say about the political and 
economic effects of the development of the nitrogen- 
fixation industry. Of all the material factors that 
helped to make the War the greatest and most devastat¬ 
ing conflict in human history, the possession by the 
Germans of adequate plant for making synthetic 
ammonia, and of adequate personnel for working it, 
Was probably the most important. Since that time 
the processes for fixing atmospheric nitrogen have been 
, further developed, and the present yearly production 
of fixed nitrogen is approximately 500,000 metric tons, 
three-quarters of which is made in Germany. 

The Arc process, the lineal descendant of Cavendish’s 
Initial discovery in 1783, now contributes only a 
relatively small proportion of the total production, 
^namely, about 36,000 m.t, its high power-requirement 
rentjering it uneconomical save in countries possessing 
cheap and abundant water-power. The modification 
41 the process involving the use of oxygen-enriched air, 
^ wltfcK was worked principally in Switzerland and 
/^Gtenany until 19*1, had to be abandoned owing to the 
.uawiotis explosions to which it gave rise. The Swiss 
Co., which worked it on a large scale, has 
tainted the Claude process in its stead. 

- ■ • 


Fixation by means of calcium carbide was developed 
enormously during the War, but the present outlook 
for this method is not promising * calcium cyanamide 
has not come up to expectations as a nitrogenous 
fertiliser, and the power-requirement, although only 
about one-fifth that of the arc process, is 3-4 times 
greater than that of the direct synthetic-ammonia 
process. The output of cyanamide has declined to 
about 140,000 m.t. per annum, and about one-half of 
the world’s plant capacity is unutilised. There are, 
however, still possibilities, for cyanamide can be used 
as an intermediate product in the manufacture of urea, 
of ammonia, and of “ Ammo-phos,” a fertiliser made 
on a small scale in the United States. 

Urea appears to be the nitrogenous fertiliser of the 
future. It is the most concentrated of its class; it can 
be transported and used without difficulty; it leaves 
neither acid nor alkali behind in the soil; and it has 
given general satisfaction in experimental work. It 
will probably be manufactured by combining synthetic 
ammonia and carbon dioxide at high temperature 
and pressure. Since 1922 a combination of urea and 
acid phosphate, called “ Phosphazote,” has been made 
in Switzerland, and a large works in Norway is to start 
its production early in the current year. 

The Haber process and its modifications, involving 
the direct umon of nitrogen (from liquid air) and 
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hydrogen in presence of A catalyst, at various tempera¬ 
tures and pressures, now contribute about 65 per cent, 
of the world's supply of fixed nitrogen. In this process 
the cost of producing and purifying the hydrogen is a 
v dominating factor; in Germany it is prepared from 
water-gas (Bosch process), m Prance by fractionating 
coke-oven gas (Claude process), and in Italy by electro¬ 
lysing water (Casale and Fausser processes). Electro¬ 
lytic hydrogen is very pure, but its production is only 
feasible where water-power is cheap. The Casale 
process is being actively worked in Calabria by a 
company with a capital of 9 million Swiss francs, and 
in the United States the Hooker Chemical Co. is so 
satisfied with its success that it has decided to double 
its plant at Niagara Falls. 

Other important factors in the Haber process are the 
choice of catalysts and the form of marketing the 
ammonia. In the Fixed-Nitrogen Research Laboratory 
of the United States Government, improved catalysts 
have been made which, it is expected, will reduce the 
cost of ammonia-production by one-half; working on 
a small scale, at 1500 atmospheres pressure, nearly 
80 per cent, of a nitrogen-hydrogen mixture was con¬ 
verted during a single passage through the catalyst. 
Improved catalysts have also been made for the water- 
gas reaction (CO + H a O«H a + CO a ). With these and 
other improvements it is hoped to reduce the price of 
ammonia to 5-6 cents per lb. 

At Billingham-on-Tees, Synthetic Ammonia and 
Nitrates, Ltd., has started manufacture on a large scale. 
A modified Haber process is used, and the ammonia 
is fixed by the calcium-sulphate method, which was 
developed, and is still used, in Germany. It is probable 
that synthetic ammonia will be used in conjunction 
with the Solvay soda process, the ammonia being 
converted into ammonium chloride, which preliminary 
trials have shown to be comparable with ammonium 
sulphate in fertilising value. 

The Bucher process of fixing nitrogen as cyanide has 
not fulfilled expectations, but it appears probable that 
the du Pont Co. will make it a success. Instead of 
passing nitrogen (at 15 lb. pressure) over soda ash, coke, 


and a catalyst, rids company uses producef-gaa and 
mixture of carbon black and soda ash (plus catalyst) 
obtained by evaporating to dryness the black liquor ” , 
which results from boiling wood with caustic soda in, ^ 
the manufacture of wood-pulp, and by heating the, ^ 
residue out of air at 2So°-35o® C. This mass is very " 
porous, and contains 60-6$ per cent, soda ash and 40*35 .■ 1 
per cent, carbon, mainly colloidal. The yield of 
cyanide at this stage is 50-55 per cent., and the period 
of heating is only 70 per cent, of that required in the 
original process. The reaction-product is leached with 
water, and 96-98 per cent, sodium cyanide is obtained 
by crystallisation* The carbon monoxide evolved 
during heating is mixed with producer-gas and burned 
under the retorts, which are made of very resistant cast 
chrome-iron alloy, high in chromium. A valuable 
decolorising carbon is extracted from the residue after 
leaching. Cyanide, it may be mentioned, can be 
decomposed by steam to yield ammonia. 

The marvellous growth of the nitrogen-fixation 
industry has naturally excited those interested in the 
production of Chilean nitrate, the consumption of 
which has not advanced pan passu with that of the 
artificial products ; but the processes used in Chile are 
known to be wasteful, the Chilean Government could 
reduce the export tax of 50$. per ton in case of emer¬ 
gency, and the deposits are likely to last much longer 
than was originally thought probable. In view, how¬ 
ever, of the fact that no other nitrate deposits, in any 
way comparable with those of Chile, have been dis¬ 
covered, it can only be a question of time—a generation 
or two—before the synthetic products will bold un¬ 
disputed sway, It is, of course, possible that means 
may be found of speeding up nitrification in the soil, 
but even in that event no nation could afford to be 
without a nitrogen industry for producing explosives* 
Furthermore, fixed nitrogen is being increasingly used 
as ammonia for cold-storage plants, as cyanide for gold 
extraction, and as nitro-cellulose for making celluloid, 
artificial leather, and similar products. Great develop- 
ments of the industry may, therefore, be confidently 
anticipated. 


Obit 

The Marquess Curzon of KeuIeston, 

K.G., F.R.S. 

the death of Lord Curzon, Lord President of 
the Council, and formerly Viceroy of India and 
Secretary of State for Foreign Affairs, on March 20, 
public life in Great Britain has lost one of its most 
striking personalities. His long and distinguished 
career m politics had won him high honours in the 
State ; but in a more restricted cirde he was held in 
equal esteem for his scholarship and his efforts to 
promote those studies with which his interests and 
pursuits had brought him into touch. 

George Nathaniel Curzon, son of Lord Scarsdale, was 
bom on January 11,1859. After a distinguished career 
at Eton and Oxford, which included the presidential 
chair of the union and led to a fellowship of All Souls, 
Mr. Curzon, as he then was, embarked on a political 
career, entering Parliament m 1887, first holding office 
as Under-Secretary of State for India in 1891, by which 
time he was already recognised as an authority on the 
East. It is unnecessary to enter here into the details 
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of his political career, which are well known. His V 
services to the State were recognised by successive 1 
peerages of every grade up to the rank of marquess . 
and the orders of the Garter, the Indian Empire, the: 1 
Star of India, and the Royal Victorian Order. , 

Apart from politics, Lord Curzon won distihetion as 
a geographer and student of the peoples of the East, ' 
Between sB 86 and 1894 he Visited India four times and J \ 
twice travelled round the world, Jn 1888 he travelled ^ 
through Asiatic Russia, recording his observations in'^ 
his book “ Russia in Central Asia.” He followed tibis ; V 
with a book on Persia and the Persians, a cimeiprefaensive l; 
account and perhaps his most considerable contribution,; 
to geographical literature^ which later was to baye^V 
considerable effect on policy in the Middle Rast iadk*; 
is still a work of authority, , This appeared afterV'? 
jOUrney in Pc’* 4 *** rtf 1 fkn WntuM* 

1889, in the c 
1600 miles on 
A later book, * 
conditions to 1 
1 f ■■ 
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India and the Pacific, I211894 he visited the 
AmeCr of Afghanistan—then an undertaking entailing 
some considerable risk—after tracing the Oxus to its 
source in the Pamirs, Behind his preoccupation with 
races and people as factors in international politics, 
Lord Curzon had a fund of sound geographical know¬ 
ledge, and in fact, as was shown by essays in his often 
amusing “ Stories of Travel/* published in 1923, he 
was a scientific geographer of no small attainment. 
In geography and in the study of peoples, as in his 
work as an administrator, it was characteristic Of him 
to pursue exhaustive inquiry and to master the avail¬ 
able data relating to his subject before arriving at any 
conclusion on his own observations. The result would 
then be expressed with a lucidity which reflected his 
clarity of judgment. His contributions to geographical 
science were recognised in 1895 by the award of the 
Royal Geographical Society's gold medal, an honour 
which he prized highly. 

As Viceroy of India Lord Curzon did much to pro¬ 
mote science in that country. Apart from his lasting 
reforms in education and his efforts to improve the 
conditions of agriculture, both being placed under 
trained officers, he reorganised the archaeological ser¬ 
vice, which had fallen into neglect, reviving the office 
of Director-General, In 1904 he passed a Monuments 
Act, and he saved from profanation and decay innumer¬ 
able temples, tombs of kings, mosques, and other build¬ 
ings throughout India, including the native states. 
Native arts and industries were fostered, and he created 
the Imperial Library in the Metcalfe Hall and was 
responsible for the Victoria Memorial on the Maidan, 
Calcutta, a gallery of Indian art and history. His own 
researches into the history of his predecessors in the 
Viceregal office were on the point of publication at the 
time of his death. 

It may be recalled that Lord Curzon and Lord 
Kitchener were the principal guests of the Royal 
Society at its anniversary dinner in 1898. Within 
a few days both were due to leave England to take up 
their new Indian appointments. In a letter to Lord 
Lister, the president, a few days prior to the banquet. 
Lord Curzon wrote: 41 It is the instinct of the hunted 
animal to fly, but your invitation to me has been 
expressed so gracefully that I cannot but accept/* 
Lord Curzon made an interesting speech at the dinner, 
referring,among other matters, to a Viceroy’s horoscope. 
, An outgoing Viceroy, he said, is ffcted and dined and 
toasted before he has gone out to his work, and, indeed, 
before he has done anything at all. Five years later, 
.Upon his return, Jbe slips back into Great Britain almost 
'Unperoeived, and retires, very likely, into an obscurity 
#htdh may or may not be merited* but is, at any rate, 
in striking contrast to the plaudits which attended 
his departure. Happily, in Lord Curzon’s case, such 
prophecy was unfulfilled. 

, / Lord CutzonYinterest in the relics Of antiquity were 
i hpt confined to India. It was through hfr efforts that 
Castle, Lincolnshire, was saved for the 
Cs&apioA wheff about to be demolished, and through him 
castles at Bodiam in Sussex, and Montacute in 
'#fria^\wtreabo preserved. 

was the recipient of many honours 
learned imd srieptific world. He was 
„ (&e, < 3 epmnapl^t^,So from * 9 ** 
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of Oxford in 1907, when he took a prominent part in 
the movement for “ reform from within/’ He was 
Lord Rector of the University of Glasgow in 1908, 
Romanes Lecturer at Oxford in 1907, and Reed Lecturer 
at Cambridge in 1913. He was an honorary fellow of 
Balliol, and held honorary degrees from the Universities 
of Oxford, Cambridge, Glasgow, and Manchester. He 
was a fellow of the Royal Society and British Academy, 
and had accepted the presidency of the English Associa¬ 
tion not very long before his death. 

Loro Curzon in India. 

Except in so far as it had a direct influence off 
economic development or on humanitarian problems, 
Lord Curzon, during his Indian Viceroyalty, showed 
no marked interest in scientific research. Science did 
not appeal to him as a branch of culture comparable to 
history and literature It is true that, four years before 
he was appointed Viceroy, he had made a distinct mark 
as an explorer in the Pamirs, when he solved the 
problem of the source of the Oxus; but this diversion 
to physical geography was rather an accidental by-* 
product in a journey mainly devoted # to the political 
aspects of geography and sport. Still, the recognition 
of this work by the Royal Geographical Society left him 
with the impression that geography at any rate was a 
science, and, so far as one could guess from his official 
and personal activities in India, it gave him the 
impression also that science was geography Workers 
in other branches he seemed to regard as having a 
limited usefulness in solving political and economic 
problems, and sometimes in assisting his remarkable 
work in restoring respect for India’s unappreciated 
relics of archaeological and historical value. His action 
in dispersing the foie collection of fishes (which had been 
prepared by Col. Alcock in the Calcutta Museum), to 

E )vide an opportunity for a preliminary display of the 
torical collections designed for the Victoria Memorial, 
revealed his want of appreciation of the claims of those 
forms of culture that had had no part in his earlier edu¬ 
cation, Fortunately, no other science workers offered 
obstacles to his activities, and so they could not share 
to the full the resentment displayed by the zoologists. 

Nevertheless, when Lord Curzon realised that science 
was necessary for economic progress, he recognised the 
value of laying sound foundations in research which 
could offer no prospect of definite results in his own 
time. In this matter he was fortunate in having as 
members of his Government two Ministers—Sir Denzil 
Ibbetson and Sir John Hewett—who realised that the 
development of pure science was essential to solid 
advancement in its application. Lord Curzon’s institu¬ 
tion of the Imperial Agricultural Department, by 
recruiting into one service a strong staff of chemists, 
botanists, plant pathologists, entomologists, and other 
specialists devoted to agricultural problems, has already 
brpught to the Indian cultivator direct returns in 
increased output annually, many times more than the 
total cost of the new service from its start. 

Although most science workers in India during the 
years 1898 to 1905 remained outside the Viceroy’s wide 
range of active interests, the wiser among them realised 
that their position was not without some advantages ; 
his zeal for reform was dominated always by a desire 
for centralised control and symmetry in system oL 
administration—conditions which may have conduced. 
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to increased efficiency, but were never accomplished 
without trespass on local sentiment or without inter¬ 
ference with individual liberty in research work. For¬ 
tunately, he found urgent problems in other fields, even 
more than enough for his apparently unlimited energy 
and never-failing sense of duty. 

In the Sunday Times of March 23, Mr, Newman 
Flower mentions the fact that the night before his 
operation, which he knew might be fatal, Lord Curzon 
wrote minute instructions about his forthcoming book 
on “ British Government in India,” and this incident 
reminded me of a somewhat similar illustration of his 
remarkable regard for small things in spite of greater 
distractions. In 1905, when the controversy with 
Lord Kitchener, which led to his resignation, was at its 
height, Lord Curzon sent me long notes from Simla 
about certain marble pedestals in Government House 
which he had asked me, during the previous Calcutta 
session, to take a personal interest in and to have 
erected before the arrival of the Prince of Wales. 

It was not until after 1916, when war conditions 
forced upon one many duties of an unfamiliar nature, 
that one saw further direct evidence to show the great 
depth as well as width of Lord Curzon’s marvellous 
activities in railway extension, in university education, 
in public health, in town-planning, in industrial 
developments, in army administration, and, most 
remarkable of all, in the complex problems of land 
revenue which not even an experienced member of the 
Civil Service professed to understand for any but his 
own province. His views were expressed in reasoned 
notes that left one with the impression that each file in 
turn covered the one subject in which he had specialised. 
Five years' experience with the Government of India, 
where the records of his previous work are filed, left me 
with two outstanding impressions—first, an inexpress¬ 
ible admiration for his energy, thoroughness, and con¬ 
scientious devotion to India ; and secondly, an equally 
strong feeling of thankfulness that geology was not one 
of the subjects in which he had occasion to specialise 
between 1898 and 1905. T. H. Holland. 

Prof. A. von Wassermann. 

We regret to record the death on March 16, at 
sixty years of age, of August von Wassermann 
in Berlin He was born in Bamberg, and having 
studied in Strasbourg, Vienna, and Berlin, early became 
associated with the Institute for Infectious Diseases 
under Koch, and it was here that most of his work was 
done. He ultimately became Director of the Serum 
department of Koch’s Institute, and in 1913 Director 
of the large Institute of Experimental Therapy of 
the vast Kaiscr-Wilhelm Gesellschaft zur Forderung 
der Wissenschaft in Dahlem, Berlin. He was also 
honorary professor in the University of Berlin and was 
ennobled in 1910. 

Von Wassermann’s scientific life-work was done in 
the domain of immunity; he saw its rise and zenith 
and contributed in no small degree to its development. 
He was an exceedingly clever man, untiling in his 
diligence, and in the highest degree efficient if lacking 
in imagination when compared with the greatest 
workers in his science. Throughout the development 
of immunity problems he was constantly on the alert, 
and felt almost every pulsation of advancement of 
knowledge with extraordinary acumen, Although 
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rarely the first on the field, he was almost invariably 
among the first to take full advantage of anything new, 
and he always added something fresh and clever to 
work already done He was a typical i( Prussian/' 
somewhat arrogant to his inferiors, but withal a man 
that was liked. He was a brilliant speaker, and a great 
star at medical gatherings and congresses, where he was 
always listened to with attention. As an example of 
his diligence we may cite the “ Handbuch der patho- 
genen Mikroorganismen ” which he edited with W. 
Kolle. This monumental if somewhat uncritical work 
appeared in two editions, the first m six volumes 
between T903 and 1909, the second in eight volumes 
with nearly nine thousand pages, all of which was 
published within two years (1912-1913) 

From 1906 Wassermann attained world-wide fame, 
and his name became almost a household word through 
his discovery of the so-called Wassermann reaction in 
the diagnosis of syphilis. In its altered form, this test 
is practised in every pathological laboratory the world 
over, and is perhaps the most accurate laboratory test 
applied to the clinical diagnosis of disease. Wasser¬ 
mann’s test was the practical application of a funda¬ 
mental principle discovered by Bordet and Gengou 
(1901) of Brussels, and it was characteristic of him that 
he saw almost immediately how Bordet’s work could 
be utilised for human medicine. Wassermann’s name 
will live long in the annals of bacteriology and 
immunology. W. B. 

Dr. William F. Hillebrand, chief chemist of the 
United States Bureau of Standards, died on February 7 
at the age of seventy-one years, and an appreciative 
account of his life and work by a colleague at the 
Bureau of Standards has been published in a recent 
issue of Science* William Francis Hillebrand spent two 
years at Cornell University before taking up chemistry, 
most of his training in which wpis received in Europe. 
In 1872 he went to Heidelberg to study under Bunsen 
and Kirchhoff, and from there, he and T. H. Norton 
published in 1875 their paper on the preparation of 
metallic cerium, lanthanum, and the mixture then called 
didymium. Hillebrand’s later work showed these 
metals were tnvalent and belonged to the rare earth 
group. He also discovered the pyrophoric properties 
of cerium filings. From Heidelberg Dr. Hillebrand 
went to Strassburg under Fittig, and from there to the 
Mining Academy at Freiburg. Returning to the 
United States, he was appointed to the staff of the 
Geological Survey in 1880, and until r88$ was stationed 
at Denver. Here was plenty of mineral material to 
exercise his growing skill as an analyst, and the work was 
continued after his transfer to Washington. In 1998 
he became second chief of the Bureau of Standards, Dr. 
Hillebrand devised general analytical procedures suit¬ 
able for different types of mineral and rock, and also, 
special methods for the determination of individual 
elements, which were placed on record in various i$$uteB < 
of the Bulletin of the Geological Survey; silicate rocks ' 
were dealt with in 1897, carbonate rocks in 1907, both * 
Of which were quickly translated into German. Dr* ’ 1 
Hillebrand was a member of the National Academy 
Sciences, and in 1966 was president of the Amen&is^ 
Chemical Society; for many years Served as ijjh 
associate-editor of this Society’s Journal and mo of-Ihte 
Joufnd of, Industrial m# JSqginming Chifni&fy*, 
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Current Topic* and Events. 


Ottft readers will no doubt be interested in the 
photograph we publish showing Prof. Raymond Dart, 
of the Witwatersrand University, Johannesburg, 
with the Taungs skull. Prof. Dart, who is well 
known to anatomists in Great Britain, was trained 
Under Prof. J. T, Wilson, now professor of anatomy 
at the University of Cambridge, and worked in 
London at the Royal College of Surgeons, and under 
Prof. Elliot Smith at University College in 1919. 
where he paid special attention to problems of the 
brain and to the skull of fossil man. Before taking 
up his appointment in South Africa he was one of 
three selected by Prof. Elliot Smith from his staff, at 



Prof, Raymond Dart with th* Taung# skull. 


the request of the Trustees of the Rockefeller Founda¬ 
tion, to visit the medical schools of the United States 
A certain amount of criticism has been levelled at 
Prof, Dart's nomenclature of the Taungs skull, It is 
generally felt that the name Australopithecus is an 
unpleasing hybrid as well as etymologically incorrect. 
Dr. J. G. de Barros e Cunha, of the Institute of 
Anthropology, Coimbra, who is among those who 
take exception to the titld on these grounds, also 
writes to point out that if a new family of homo- 
simiidcB is constituted, the generic name should be 
Homosimls, whereas the generic name, Australo¬ 
pithecus, would require the family name Australo- 
pithecid®. Although it may be a little premature 
^$0 decide, present information does not force either 
j .hltemative upon us, as there does not seem to be 
4 dequajpe grohnd for the creation <?f a new family. 
^Heahwhde the criticism continues, and m a cable 
rappeared in the Times of March n. Prof. Dart 
with some humour but in a manner 
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which suggests that the niceties of etymology do not 
greatly appeal to him. 

Prof. L. Vrgard sends us the following cable 
message from Oslo, dated March 20 : " Shown by 
experiments in mixtures of nitrogen and neon at the 
Leyden laboratory that auroral line is the limit to 
which the band Nj approaches by diminishing sue of 
nitrogen particles." Prof. Vegard described his 
observations of the luminescence of solid nitrogen, 
and the structure of the two bands in the green part^ 
of the spectrum, called by him,^ and N a , in com¬ 
munications to Nature of September 6 and November 

15 , 1924* 

Although the Coal Conservation Report was issued 
m 1918, there is still considerable difference of opinion 
amongst electrical engineers as to the advisability of 
mapping Britain out mto power zones each served by 
super power stations of high thermal efficiency. It 
is admitted that there are many small stations which 
burn fuel extravagantly, but in some of our larger 
stations the thermal efficiency is about 20 per cent 
and is still increasing This compares favourably 
with anything that has been done by the super power 
stations in the United States, where the power zone 
system is adopted. There is one aspect of the prob¬ 
lem, however, to which more attention should be 
directed, namely, the possibilities of interlinking 
various supply systems by reversible motor-generators 
so that one company can help the other during times 
of heavy load. Even if the systems of supply be 
alternating current of different frequency, suitable 
electrical devices called frequency transformers can 
be used for this purpose When this is done, in 
nearly every case the ratio of the average demand on 
a station to the maximum possible demand is largely 
increased. The overhead charges are thus con¬ 
siderably reduced and will justify a reduction of price 
to the consumer. The linking together recently of 
three power stations in Berlin has had the effect of 
raising this ratio—the so-called " load factor "—to 57 
per cent., and made possible considerable economies. 
The tables published by the Electricity Commissioners 
prove conclusively that the larger the power station 
the higher the thermal efficiency. The mam diffi¬ 
culties in the way of getting a cheaper supply of 
electricity, and a more efficient one from the point of 
view of fuel consumption, are m connexion with 
raising the capital required for providing the necessary 
distribution mains. Various schemes have been 
• suggested for overcoming these difficulties, but no- 
general agreement has yet been attained. 

The pages of American scientific and technical 
periodicals have for some time provided evidence of 
considerable activity m the field of colloid chemistry. 
This is not confined to individual work, but there has 
been a good deal of concerted action directed towards 
promoting and facilitating the study of the discipline. 
The Colloids Committee of the National Research 
Council some time ago issued a fairly complete biblio¬ 
graphy of the subject, and has now put forward a 
definite scheme for the establishment of a National 
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apheme itself, some of the general claims of colloid 
Chemistry, and a number of successful applications 
to 1 technical problems are described in a beauti- 
i fully printed and illustrated booklet published by 
the University of Wisconsin. This institution puts 
forward a' number of reasons why the proposed 
Research Institute should be located in its grounds, 
one of the reasons being the enthusiastic support 
given to the lectures and research classes held by 
Prof. The Svedberg of Upaala during part of the 
year 1923 and the subsequent " symposium M on the 
subject. The scheme suggests the raising of a sum 
of one million dollars, a quarter of which is to be 
devoted to buildings and equipment and the remain¬ 
ing three-quarters to endowment. A director of 
research, for whose specified qualifications a salary 
of 8000 dollars does not seem excessive, a director of 
the laboratory and two research fellows with salaries 
of 6000 dollars each, are contemplated. There is 
very little doubt that the money will be easily ob¬ 
tained, and, whatever view one may take of the 
possibilities '-'of gregarious research, it is impossible 
to avoid slightly envious comparisons between the 
colloids " boom " m the United States and the very 
inadequate provision for teaching and research on 
the subject in Great Britain. 

Those responsible for airship development in the 
United States and in Great Britain have drawn many 
comparisons with the development of marine trans¬ 
port. To balance their natural optimism a note of 
caution may be sounded. The new airships are to j 
displace 140,000 cub. m, volume and 150 tonnes mass 
of air. A ship of the same volume displacement of 
water would have a mass displacement of 110,000 
tonnes. The air leviathans are, of necessity, bubbles 
lighter than air. Most marine harbours have 
protected approaches so that in stormy weather ships 
pass by degrees from the waves of the open sea to 
completely protected waters before making actual 


position bothat home and abroad. Likemaoy ottMu 
useful inventions, the applications of fused sand and 
quarts to the construction of laboratory apparatus 
and to parts of large-scale plant developed at test,' 
with extreme slowness, but circumstances arising 
from the War provided the necessary impetus for 
their extension : the cutting off of supplies of German 
porcelain and the recognition of the value of silica ' 
condensing - systems for nitric-acid vapour and of 
silica basins for concentrating sulphuric add were 
mainly responsible for the change. Since the end of 
the War a demand has arisen for silica cooling and 
absorption plant in the manufacture of hydrochloric 
acid, both by the old process and by burning hydrogen 
in an atmosphere of chlorine. Silica stills for the 
concentration of pure sulphuric acid have also been 
m request, as silica is the only material that can 
satisfactorily replace platinum for this purpose* By 
far the most important new application is the manu¬ 
facture of gas globes and of bowls for indirect lighting, 
more fused silica being used for this than for any 
other purpose. In the immediate future a consider¬ 
able demand for it is anticipated for making the 
envelopes of large thermionic valves and the con¬ 
densers of " radio " sets. 

The number and variety of laboratory appliances 
made of fused silica are also increasing, and among the ' 
latest of these is a mercury condensation pump, 
which is fully described in the most recent catalogue 
issued by the Thermal Syndicate, Ltd,, of WaUsend- 
on-Tyne. This pump, measuring 25 cm. in length, 
is made entirely of fused quartz, and worked in 
conjunction with a backing pump giving a vacuum of 
0 2 mm. of mercury, it provides a vacuum of 0*000002 
mm,; it is operated with only J c.c. of mercury, can 
be heated either by gas or electricity, and is water* 
cooled. The increased use of fused silica ware ferr 
scientific and technical purposes would appear ;to 
depend mainly upon its price. It is not easy id 


contact with dock or quay. Where the approaches 
are bad m certain winds, arriving vessels may have 
to turn back, an experience not unknown to channel 
passengers. Unfortunately, all airship harbours are 
bad in all high winds, and if in spite of weather 
forecasting an airship 19 caught outside its shed, it 
must nde out the storm under power or at the mooring 
mast. With ships, the maximum hogging and 
sagging stresses increase until the length of the ship 
exceeds the maximum wave-length, as is the case with 
Atlantic briers There is no authoritative informa¬ 
tion as to the analogous air stresses, but American 
experience with the Shenandoah is held to confirm 
the belief that these are much greater than the 
stresses produced by manoeuvring in still air. This, 
then, seems to be the ultimate standard by which 
the airship will be tested unless it is to remain in its 
shed until fair weather is predictable with certainty. 

The first manufacture of fused silica ware was a 
British achievement, and it is satisfactory to learn 
that the industry which grew from small beginnings at 
Wallsend-on-Tyne in the early years of this century 
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manufacture; skilled labour is essential, the necessary 
electrical equipment is costly, and only very pure 
raw materials, such as sand from Fontainebleau tod, 
quartz crystals from Madagascar, can be used. In 
spite of these circumstances, considerable progress? 
has been made in reducing production costs, and only 
a big demand is needed to permit of an appreciable 
reduction in selling price, and to enable silica ware to 
compete in price with materials which have hitherto* 


been thought to be much easier to produce, The 
opacity or translucency of articles made from sand - 
is known to be due to the presence of small air- 
bubbles and not to impurities in the raw materials. 
These air-bubbles cannot be expelled because the 


fused sand is very viscous; melted quartz-crystal, i, 
on the other hand, is quite mobile. The trauahsojurt I; 
material is, however, quite suitable for most obje^f^ 
especially when these are glazed, and lor some 
poses, for example, the manufacture of gas globes,!* $ 
is to be preferred. " . 

Tun British Non-ferrous Metals Research 
tion ha* just issued a repot on research 
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progress or completed under the auspices of the 
^y^dfttioo. The record Is a striking one. A graph 
; which is attached to the pamphlet shows that the 
r Expenditure oft experimental research, which in 1021, 
the second year of the existence of the Association, 
tras only 1500/., will amount during the present year 
to close on 16,000/. The most interesting feature of 
,+ the report is the attention given to the scientific study 
, of alloys. The Council of the Association has taken a 
very broad view, and most of the work is devoted to 
. fundamental problems rather than to the solution of 
immediate workshop difficulties It has been decided 
j to establish a small central laboratory, attached to 
the University of Birmingham, for the use of the 
Superintendent of Research and also for carrying out 
preliminary investigations, but the policy of the 
Association is to have its researches conducted mainly 
in the universities and other specially equipped 
laboratories of the country A glance through the 
pamphlet shows that at least thirty separate research 
workers are engaged in various laboratories under the 
supervision of their respective professors or directors. 
The non-ferrous metal industry is an extensive one, 
and there are still branches of it which are not repre- 
< sented in the Association ; firms which have not yet 
seen the benefit of co-operative research of this kind 
cannot do better than study the present pamphlet. 
One consequence of the present programme, of interest 
to physicists as well as to metallurgists, will be the 
exact determination of the physical properties of 
many non-ferrous metals and alloys, a subject on 
which information at present is singularly imperfect, 
as will be realised by any one who consults the 
standard volumes of tables of physical constants. 

" WiNDOUTE" is the name given to an aceto- 
cellulose wire-net reinforced substitute for glass. It 
off ere a very thin film in the meshes of the wire net, 
and, transmits the ultra-violet rays. One sample 
tested transmitted light right down to 232 mm. while 
drdinary window glass cuts off rays shorter than 
hbout 330 mm. The most active biological rays, so far 
as the skin is concerned, are about 300-290 mm. and 
these are the rays which come through with the high 
sun on clear days. Windolite should be useful for 
open-air shelters, verandahs, etc. The makers inform 
ns that gardeners find it draws plants less than glass, 
and that this is not due to great coolness of the 
garden frame or house. It should be interesting to 
see how well plants grow under it, and whether the 
anti-rachitic substance and the growth vitamin A ate 
present more in plants grown with ultra-violet rays 
than without, The present writer has tried cress, 

, and so far has found no difference on young rats in 
the growth-promoting power, but that may be due 
h to vitamin A derived from the seeds, Hess in the 
United States states that market salad has not got 
; amti-racbitic power, but can be given this by radiation. 
,& new glass has also been submitted to us—Lamp- 
Vltaglass; this as rolled is a " cathedral 
^jgjaas," but it can be blown clear. It lets ultra* 
^iolet rays through down to 275 mm# costs about 
square foot, and should be useful for skylights, 
^ye^Lidafas^ upper parts trf windows of hospitals, 

: ' ■ . 


sanatoria, schools, nurseries, and possibly for green¬ 
houses if fruit and salads are found to be improved 
in quality by ultra-violet rays. Blown clear it will 
be useful for bulbs of tungsten filament quartz 
lamps, allowing us to get some gentle ultra-violet 
rays from these. 

A destructive tornado struck Annapolis, Missouri, 
shortly after 1 o’clock in the afternoon of March 18, 
swept north-eastward across the Mississippi River, 
traversing Southern Illinois, and at Elizabeth, 
Indiana, broke into two lesser storms, which tore 
pathways through Tennessee and Central Kentucky,* 
The Times reports that many towns were completely 
cut off from communication with the outside world, 
and others were threatened with destruction by fires 
which broke out among the rams. Murphysboro, 
De Soto and West Frankfort in Illinois, Gnffin, 
Owensville and Prmceton in Indiana, and W*tham m 
Tennessee are said to have borne the full force of the 
storm. At South Greenfield, Illinois, a passenger 
train was overturned by the wind and several persons 
•were killed. In one place about 50 motor-cars were 
piled in a tangled ruin, Illinois seems to have been 
the heaviest sufferer, with 645 known dead and 
1945 injured. The latest ascertained figure, to 
March 20, for all five States is 823 dead and 2990 
injured, but many bodies are still buried in the 
wreckage. The storm tore its way over a length of 
150 miles. Often its path was only 300 ft. wide. 
There are places where it uprooted oak trees a foot 
thick and split apart heavy stone buildings, but left 
unscathed flimsy cottages and mere shacks. 

The annual report of the Meteorological Office, Air 
Ministry, for the year ended March 31, 1924, has 
recently been published. It is the sixty-ninth year 
of the Office and the fourth year that the cost of the 
Office has been borne by the Air Ministry. The 
report shows a large increase in the staff in comparison 
with a few years ago, as well as an immense increase 
in the work undertaken. A good deal of reorganisa¬ 
tion has been taken in hand The Office has apparently 
attained its normal condition and little further develop¬ 
ment is expected for some years Details are given of 
international work, especially in relation to a common 
system of reports required for purposes of aviation. 
The Marine Division has achieved fresh work, includ¬ 
ing the establishment of the Marine Observer and the 
Weather Shipping wireless bulletin Much weather 
information is gathered for all oceans from voluntary 
observers. The Forecast Division has made some 
progress; 84 per cent, of the gale warnings for the 
whole of Great Britain were followed by gales or 
strong winds. The ordinary daily forecasts can be 
obtained, free of charge, by telephone or from broad¬ 
casting stations. The Climatological Division deals 
primarily with the weather of the British Islands, and 
numerous observations are gathered from all parts of 
the globe. The Office is interwoven with the Navy, 
the Army, and the Air Force. Much research is made 
with -regard to the upper air ; 8360 single-theodolite 
pilot-balloon ascents were made during the year, and 
236 aeroplane ascents were made by pilots of the 
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The Textile Institute, the headquarters Of which 


Royal Air Force to determine upper-air temperatures 
and humidities. The British Rainfall Organisation 
and observations in connexion with atmospheric 
pollution afford much valuable material of general 
Utility. 

During the course of the Pasteur centenary 
celebrations, held in May 1923, a Pasteur " day " 
was held throughout France, when badges were sold 
in aid of the scientific laboratories of the country. 
Some nine million francs were collected in this way, 
while the Matin raised a further three million francs 
by subscription A committee under the chairman¬ 
ship of M. fimile Picard, permanent secretary of the 
Paris Academy of Science, was appointed to dis¬ 
tribute the fund, and a list of the allocations has 
recently been issued. Grouping the awards accord¬ 
ing to subject, they are as follows . 2,143,000 francs to 
physics, of which 1,000,000 francs is reserved for 
the construction of a powerful electromagnet for the 
Paris Academy of Sciences, 1,340,000 francs to 

chemistry ; 1,150,000 francs for astronomy, of which 
650,000 francs will be for a photographic instrument 
and for a reflector of 1*20 m aperture , 160,000 francs 
to mathematics, 120,000 francs of which is for the 
publication of the works of Henri Pomcar£ ; 190,000 
francs to meteorology , 245,000 francs to geography 
and navigation ; 333,000 francs to geology and 

mineralogy, 630,000 francs to zoology, 640,000 

francs to botany; 576,000 to physiology and medicine; 
105,000 francs to microbiology , 75,000 francs to 

agriculture , 600,000 francs for the general biology 
of the Colonies ; 510,000 francs for industrial research 
and institutions. The three million francs collected 
by the Matin is to be invested and the interest used 
for pnzes and grants. The complete list of the grants 
appears in the Revue scientifique for February 28 

The fourth annual report, just presented, of the 
National Institute of Industrial Psychology shows a 
most interesting development of the work in many 
directions The application of scientific knowledge 
and methods to industrial problems cannot fail to 
have far-reaching results not only for the firm or 
industry studied, but also for the sciences applied for 
the elucidation of its problems ; in the course of the 
application of the scientific principles new data will 
be available whereby knowledge will be extended. 
The investigations for the year cover a very wide 
field—coal-mining and chocolate - making, dress¬ 
making and restaurant breakages, to mention but a 
few. The problems studied have involved—protec¬ 
tion from extreme heat, effects of long standing, the 
mental irritation and worry in connexion with break¬ 
ages, ventilation and atmospheric pollution. Not the 
least important part of the Institute's work is con¬ 
cerned with the guidance of children just leaving 
school; this aspect has been considerably enlarged 
during the year, owing to a generous grant from the 
Carnegie United Kingdom Trust, and research work 
is in progress The Institute is also conducting 
an educational campaign by means of lectures 
and meetings for both scientific and industrial aud¬ 
iences. 
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are at St. Mary's Parsonage, Manchester, with London 
branch office at 38 Bloomsbury Square, has how 
received a Royal Charter of Incorporation granted by* ’’ 
His Majesty's Privy Council by Letters Patent under 1 
the date of March n. The Charter will enable the ^ 
Institute, in addition to its other powers, to hold 
examinations and to grant certificates of competency 
to practise, teach, or profess textile technology. The 
Institute was formed in 1910 and registered under 
the Companies (Consolidation) Act, 1908, as a company 
limited by guarantee. For several years past the 
question of qualifications in connexion with member¬ 
ship has been under consideration, but it was not 
until the existing president, Mr. John Emsley, of 
Bradford, came forward with a definite proposal, 
accompanied by a generous offer, that it was decided 
to petition for a Royal Charter of Incorporation* 
The object of the Institute in adopting this course 
was to secure not only a higher general status for the 
organisation, but also that fellowships or associateshipfr 
winch may be granted shall be issued under satis¬ 
factory conditions of authorisation The annual general 
meeting and spring conference is to take place at 
Manchester on April 29, whilst the annual conference 
will be at Edinburgh during Whit-week next. At 
Edinburgh, the Mather Lecture of the Institute 
will be given by Prof. A J. Sargent, of the Londop 
School of Economics, whose subject will be " The 
World Problems of Wool and Cotton." 

Ax the annual general meeting of the Geological 
Society of London, held on February 20, the following 
officers were elected . President , Dr, J. W. Evans ; 
Vice-Presidents , Dr. J. S Flett, Sir Thomas Holland, 
Prof. A C. Seward, and Sir Arthur Smith Woodward ; 
Secretaries, Mr. W. Campbell Smith and Dr. J. A. 
Douglas ; Foreign Secretary, Prof. J. E. Mart ; and 
Treasurer, Mr. R. S. H ernes. 

The Ordnance Survey has published Sheet 44, 
Mull, of the coloured printed one-inch geological 
survey of Scotland. The sheet covers an area of 
involved geological detail and is a beautiful example 
of fine colour printing. The number of oofaurs used 
is considerable, and some of them appear in very small 
area, but the register and general cartographical 
technique show no flaw throughout the sheet. 

We have received from M. Jacques Boyer, 5 bis* 
rue Saint-Paul, Paris, a copy of the fourth edition 
of his " Catalogue de photographies documentaires/ 

It gives a list of the photographic illustrations that 
he can supply relating to scientific, industrial, and 
military matters, agriculture, horticulture, geography* v 
aeronautics, automobilism, and portraits of savant*/ 
and technologists. This last section alone consists of 
about five thousand portraits, historical characters 
being taken from the most authentic records. The/ 
list of this section is not given, The few sample, 
reproductions included are of excellent quality. * 

A new edition, No. 934, of a catalogue of pefcKH ,'v 
logical microscopes issued by Messrs, James 1 

and Son, Ltd., 81 Tottenham Court Road* 
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W.i, contains a large and comprehensive collection 
of microscope outfits for use in petrology, mineralogy, 
and crystallography The list includes instruments 
suitable for -elementary students, as well as more 
elaborate types adapted for the most exacting in¬ 
vestigations A petrological microscope, being an 
instrument for observing and measuring the optical 
properties of rocks, minerals and crystals, requires 
many special fittings and adjustments which are not 
necessary 111 a microscope for use in the biological 
sciences The models described m the catalogue 
have been designed primarily for petrological work, 
and incorporate many of the latest devices for sim¬ 
plifying adjustments and for seeming rigidity and 
accuracy 

Messrs Bernard Quantch, Ltd , 1 j Grafton Street, 
W i, have recently circulated Catalogue No 390 
dealing with nearly 1900 second-hand works on 


zoology, botany (including agriculture, forestry, fruit- 
culture and gardening), and geology As is usual with 
the catalogues of this bookseller, many choice and rare 
publications are listed 

Messrs W Heffer and Sons, Ltd., 4 Petty Cury, 
Cambridge, have just published a lengthy and well- 
arranged catalogue (No. 248) of second-hand works 
in the following branches of science —Mathematics 
and physics, astronomy and meteorology, engineer¬ 
ing, wireless telegraphy, agriculture, husbandry, 
and farriery, anthropology and ethnology, botany, 
chemistry, chemical technology and metallurgy, 
geology, mineralogy and paleontology, zoology and 
biology, physiology, anatomy and medicine Up¬ 
wards of 3500 books are named, and m addition there 
is a long list of complete sets of scientific serials which 
Messrs Heffer have for disposal The list is to be 
had upon application 


Our Astronomical Column. 


The Beginning of the Julian Day —There is 
a lamentable state of confusion in the astronomical 
world as to whether the Julian Day should begin at 
noon or midnight Some countries, following the 
lead of the United Slates, have decided on beginning 
at midnight But the Astronomical Society of the 
Netherlands continues the noon reckoning, and many 
people in the British Isles propose to do the same , 
some of these quote the fact that no change has been 
made in the Julian Day table of the Nautical Almanac 
as registering an official decision m this sense The 
fact is, however, that no such decision has been 
reached, and in its absence the wording of the Nautical 
Almanac remains as before 

While it is possible to make a good case for either 
noon or midnight, the use of different systems in 
different countries cannot fail to be a source of great 
confusion, and it is earnestly to be hoped that an 
official decision will be registered by the Astronomical 
Union at its meetings July The present year must 
m any case be one of confusion, but the sooner that 
state is ended the better. 

The Total Solar Eclipse of January 24, —The 
Scientific American for March describes this as " the 
best observed eclipse in history." It was certainly 
the most populous region that the moon's shadow has 
traversed since modem methods have been introduced, 
and the article states that thousands of volunteer 
observers were engaged in observing the exact limits 
of the zone of totality and similar researches. Five 
successful colour photographs of the corona were 
obtained, and the reproduction of one of them is 
promised in the next issue " The great spectacle 
was not maired by so much as a single wi&p of cloud." 

The tunes of the beginning and end of totality were 
telegraphically recorded on two chronographs, one at 
New Haven, the other in New York , this facilitated 
the rapid comparison of results, which were thus 
available in the cable message despatched to Europe 
the same day. The main feature of the eclipse as a 
whole was the eager co-operation of thousands of 
people m a great many directions, including the effect 
of the shadow on wireless transmission. There is 
little doubt that the full report will add to our know¬ 
ledge very considerably. 

The errors in the calculated times of beginning of 
totality, given in Nature for January 31, were taken 
from the cabled reports in the Observer for January 25. 
They were very nearly correct, but need a little 
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revision, which can now be made, thanks to a courteous 
communication from the editor of the Scientific 
American The observed times were late on the pre¬ 
dicted ones as follows, Ithaca, 5 sec , Poughkeepsie, 
2 7 sec ; New Haven, 4-7 set , Kasthampton, 5*5 
sec , mean, 4*5 sec . practically identical with that 
given before The time at Buffalo was noted as o 3 
see early, but uncertain owing to cloud 

Kasthampton, on Long Island, was occupied by 
a party despatched by the Scientific American It 
was at this station that five successful colour photo¬ 
graphs of the corona were obtained by Mr Edward K. 
Hewitt, who has devised a very rapid process for such 
photographs 

Moving Absorbing Vapours it Great Heights 
above the Phoiosphere —Observations with the 
photographic recording spectrometer as employed bv 
Deslandres in 1910 give the changes in appearance of 
a line emitted or absorbed by a chromospheric vapour 
and also its radial velocity Certain filaments are 
found to develop violent movements, after which 
they generally disappear or are much weakened. 
These phenomena are not observed with the spectro- 
heliograph since its narrow second slit is adjusted for 
a line of the stationary vapour, and when this line is 
affected by the Doppler effect, it does not pass 
through it at all M. L d’Azambuja, in the C R. 
Acad . Set, Pans, January 5, describes six cases which 
he has observed in the Meudon Observatory from 
April 1919 to January 1921, using the calcium K, 
line, four of which are similar to that described by 
Deslandres, and show radial, but no horizontal, 
movement The two others, however, show rapid 
and extensive horizontal movements, and m addition 
important radial ones Maps are given showing the 
forms and positions of these filaments at different 
times, together with the positions on the solar disc 
which they would have occupied had there been no 
horizontal movement. The filaments were seen at 
first on the spectrohehogiams, but not when the 
radial velocity became large. The maximum velocity 
towards the observer of one of the filaments was 
about 25 km /sec , and it was estimated that it must 
have reached a height of 225,000 km , or about one- 
sixth of the solar diameter. No trace of it was left 
about an hour after it was last seen It is probable 
that the same phenomena are involved as in the 
formation of a temporary protuberance at the edge 
of the solar disc. 
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Research Items. 


Indian Archeology — A " Note on Prehistoric 
Antiquities including Antiquities from Mohen-jo-daro " 
by Mr Ramaprasad Chanda, Superintendent of the 
Archaeological Section of the Indian Museum, Calcutta, 
which was written for a visit to the Museum made by 
the Viceroy in December last, gives a valuable bird's- 
eye view of the archaeology of India as illustrated bv 
exhibits in the Museum. The specimens include 
pala?ohths from the Deccan, the Central Indian 
Plateau, Rajputana, and Eastern India These 
approach most nearly to the Chellean and Acheulean 
types Typical neoliths have been collected from 
nearly all the provinces of India. Of the remains of 
the Copper Age, which followed the Neolithic in 
Northern and Central India, the most remarkable are 
the hoard from Gungeria, Central Provinces, consisting 
of 424 hammered copper implements and 102 thin 
silver plates, and a find of nine double axes from the 
Gulpha River in the Mayurbhanj State Antiquities 
found at Mohenqo-daro and Harappe are now on 
loan in the Museum, among them being the seals with 
the unknown pictographic script, the pottery, and other 
objects which, it is suggested, show Sumerian affinities 
It is not generally known that three seals showing 
this pictographic script were discovered at Harappa 
in 1872 and in the 'eighties of the last century and 
were presented to the British Museum, where they are 
now exhibited 

Racial Character —An interesting question is 
raised in two papers published in the Proceedings of 
the American Philosophical Society, vol. 63, No 2, 
which discuss the question of potential equality in 
the various races of man In the first, Dr H N 
Hall maintains that if the test of history be applied 
to the negro race, and its past examined with the 
view of predicting its future, it appears that its mental 
disposition remains unchanged and seems unchange¬ 
able The argument is based upon a study of the 
culture of the negro and, in this instance, the divine 
or magical character of the kingship which in Africa, 
owing to the absence of social or political checks 
which elsewhere served as a counterbalance to the 
royal divinity, was incapable of useful development 
This was the result of a weakness of will in the negro 
mind which necessitated the support of a superior 
Dr Goldenweiser, on the other hand, argues that 
neither physically nor biologically are there any 
differences in the races of man which permit a grading 
into a progressive series from the animal upward, as, 
eg, m the case of hairiness, which is extreme in the 
Australian and European, but slight only in the 
Negro, Mongol, and American Indian ; nor has 
psychology yet furnished any evidence to assist in 
grading, while the tests of* culture, religion, and 
morality depend upon a bias determined by our own 
point of view 

Pollination and Commercial Fruit Growing — 
Among the many factors that affect the good or bad 
cropping of fruit orchards, it has become recognised 
that self-stenlity or self-fruitfulness plays a very 
considerable part Numerous experiments have 
shown that comparatively few varieties of the more 
important fruits are able to produce good crops 
unless they are cross-pollinated from another variety 
growing near by, and to this fact the poor cropping 
power of certain orchards is largely to lie attributed. 
C H Hooper, in M Fruit Pollination in Relation to 
Commercial Fruit Growing " (Fruit Bull. 10, S.E. 
Agric Coll, Wye), sets out the analysed results of 
his own and many other records, the compiled lists 
affording definite guidance to fruit planters The 
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smaller soft fruits all appear to be perfectly self- 
fruitful, but most need the agency of insects to effect 
cross-pollination from other plants of the same 
variety, strawberries being almost the only crop 
which is chiefly fertilised by wind. In the case of 
apple, pear, plum, and cherry, however, many 
vaneties are unable to mature fruit with their own 
pollen , every orchard should thus contain at least 
two vaneties flowering at approximately the same 
time and capable of cross-fertilisation. The difference 
between the earliest dates of flowering of vaneties of 
the same fruit is considerable, averaging about 
twenty days for apples, twelve for pears, nineteen for 
plums, anil three weeks or more for cherries The 
chief varieties are listed according to whether they 
are earliest, early, mid-season or late, and an indica¬ 
tion is given of the degree to which each is self-sterile 
or self-fruitful In addition, examples are given of 
vaneties that have been proved by expenment to 
fruit well together, and the recommendation is made 
that if trees of one variety only have been planted, 
about one tree in eight should be regrafted or replaced 
by another variety flowering about the same time. 
For apples, Bramley's seedling is suggested as a 
specially good variety with w r hich to regraft The 
importance of insects m fruit pollination is emphasised, 
and bee-keeping is recommended for growers with 
large areas of a certain fruit Many other factors are 
recognised as influencing fruitfulness, but the question 
of imperfect fertilisation of the flower is less usually 
recognised, and is of sufficient importance to justify 
special attention being directed to its possible occur¬ 
rence in cases of persistent poor cropping 

/The Practice of Ensilage. —Silage has now 
become of considerable importance as a stock food, 
after a somewhat chequered history, and Amos 
(Journ Mm. Agric. 31, Nos 8, 9, 11) outlines the 
present-day knowledge of the process of ensilage and 
the methods practised in Great Britain The quality 
of silage varies much with the conditions of manu¬ 
facture, sweet, acid and green “ fruity " silage all 
being recognised as desirable types, whereas sour and 
musty silage cause much loss, as stock often refuse 
to eat them Almost all herbaceous plants, with the 
exception of those of the cabbage tribe, can be made 
into silage, though all are not equally suitable. Tares 
and vetches, mixed with a supporting crop of oats, 
rye or beans, give most satisfactory results, providing 
silage of excellent food value, readily eaten by stock. 
In other parts of the world maize has proved of the 
greatest value for silage from every aspect, but as it 
is very sensitive to frost it is necessary, in Great 
Britain, to select special varieties bred and selected 
for habits of quick maturity, Saltger’s North Dakota 
and Longfellow being recommended m place of the 
White Horse Tooth generally grown Sunflowers, 
rotation (passes, clovers and meadow grass can 
all be made into silage when occasion demands, but 
sunflower silage is less palatable than the others. A 
silage crop should be cut in a state of maturity rather 
more advanced than for haymaking, and second 
crops of seeds may be ensiled just after the com 
harvest, maize being left to the last. The best silage 
results from a crop which is ensiled immediately after 
cutting, and careful organisation of labour is necessary 
to attain this end. -.Care is needed in filling the silo 
to obtain uniform shrinkage and to avoid undue 
spoiling and wastage in the upper layers Various 
methods are advocated to reduce this wastage, but 
none seem to be of real economic value, and a suit¬ 
able cover for the top, 6 t a tower silo remains to be 
invented. 
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Big Bun of the Black Currant, —We have 
referred on two occasions (Nature, May 2b, 1923, 
p. 719, and March 22, 1924, p. 439) to an experiment 
being conducted at the Crichton Royal Institution, 
Dumfries, on the eradication of big bud of the black 
currant, due to a mite. In 1922 the plot of 400 
affected bushes was cut down and thoroughly fired 
The bushes made good growth and flowered in 1923, 
and agam in 1924, but failed to fruit, and have shown 
marked indications of reversion Finally, last October, 
60-80 per cent of the bushes showed re-mfaction by 
the mite' (Annual Report for 1924, Crichton Royal 
Institution, Dumfries, p 23) The experiment, there¬ 
fore, which gave much promise of success during the 
first year, has proved a failure, and the bushes have 
now been destroyed 

The Control ok Tsetse Ft.ies—I n the Bulletin 
of Entomological Research, vol 15, Jan 1925, Dr. 
W A Lamborn gives an account of an interesting 
experiment which he has earned out in Nyasaland. 
In this instance an attempt has been made to ascertain 
whether it is possible to obtain some measure of 
control of the species of tsetse fly, Glossina morsitans, 
by artificially increasing the existing numbers of an 
apparently promising parasite in the fly area The 
parasite is the small chalcid Syntomosphyrum glos- 
Since Waterst which lays its eggs m the puparia of 
the Glossma The resulting larva* devour the tissues 
of their hosts, thereby destroying them The chalcid 
is a favourable subject for the experiment, since it is 
a very prolific and rapid breeder, and is readily dealt 
with under artificial conditions It has the further 
advantage of being easily reared from pupana of 
flesh flies (Sarcophaga) and other Diptcra A stock 
of this parasite was built up in the first instance 
from eleven females bred out from a single Glossina 
pupannm These parasites were introduced to a 
number of Sarcophaga pupana, and the resulting 
chalcids were then utilised to parasitise a still larger 
number of the host Eventually, a large stock of 
parasitised pupana were deposited m the bleeding 
places of the tsetse fly, so as to ensure that the 
emerging chalcids would be liberated in a favourable 
enviionmcnt. It was estimated that, on an average, 
67 examples of the Syntomosphyrum issue from each 
pupanum, and that more than 277,000 parasites 
(mainly females) had emerged from the distributed 
examples Prior to the experiment the normal 
parasitisation of the Glossina in the area under 
consideration was found to be only 0*4-0 6 per cent 
In the year following the distribution, the parasitisa- 
tion had risen to 87 per cent This result, although 
encouraging, is still a far step from having effected a 
degree of control of real practical value , nevertheless, 
it suggests that possibly a still larger output of the 
parasite might be worthy of trial. 

Observations on British Coccmai —Under this 
title Mr. E. E. Green publishes in the Entomologist's 
Monthly Magazine for February his ninth contribu¬ 
tion of the series, on British scale-insects In the 

resent paper four new species are described and 

gured, and among them Kuwania pint n.sp. is notable 
as providing the first record of a coccid occurring on 
pines in the British Isles. Pseudococcus phalandis 
n.sp. from Frimley, Surrey, is recorded as being preyed 
upon by the larvae of a fly which was identified 
by Mr. J. E, Collin as Ochthiphila poly stigma. This 
enemy proved so efficient that, a little later on, the 
particular colony of the new species of coccid had been 
practically exterminated. Mr. Green suggests that 
this fly might possibly prove useful to check the 
ravages of the allied coccid, Tnonymus sacchari, upon 
sugar-cane in Egypt and elsewhere. Among other 

NO. 2891, VOL. 115] 


scale-insects the occurrence of Ertococcus hohenm 
Mask, on Hohena populnea in the Sally Isles is of 
interest since it is the first record of this insect being 
found away from its original home (New Zealand). 
It has doubtlessly been imported with the plants from 
that country The many recent additions made to 
our knowledge of British scale-insects by Mr Green 
is but one example of how much work there still 
remains to be accomplished in working out the more 
obscure families of the Bntish insect fauna 

/ lot A NOV £-/t ALAND! *L IN SOUTH AMERICA Prof C 

Chilton records (New Zealand Journ Set and Technol , 
vi p 287, 1924) the occurrence at Valparaiso qf 
the shore isopod, Ligta nova-zealandice . a species 
which is found also in New Zealand and Juan Fer¬ 
nandez These isopods carry their eggs in brood 
pouches under the body until the young are hatched 
in a form resembling the adult, and hence it is un¬ 
likely that they could cross large tracts of ocean 
The existence of this species in the three places referred 
to is held to be additional evidence in support of a 
former land connexion between them The shore 
amphipod, Orchestia chilensis, which lives under 
similar conditions to the Ligia, is also found on the 
shores of Chile, Juan Fernandez, and New Zealand 

The Development of the Male Genii alia of 
IIomoptera —An extensive literature has grown up 
around the subject of the structure and homologies of 
the male genitalia of insects The nomenclature of 
the different parts is highly involved and it is often 
extremely difficult to trace their homologies m different 
orders In the Quarterly Journal of Microscopical 
Science, vol 69, part 1, Dec 1924, Dr Hem Singh- 
Prutln has an important contribution to this subject 
with particular reference to the IIomoptera In 
these insects ho finds that the male genitalia consist 
of two pairs of lateral appendages, the sub-gemtal 
plates and the parameres, and a median copulatorv 
organ, the sedeagus They are all borne by the 
ninth abdominal segment They develop from two 
pairs of appendages only, an outer and an inner, 
which appear as diverticula of the ventral region of 
the ninth segment The outer pair develops into 
the sub-genital plates, and the inner by longitudinal 
fission becomes two pairs , the inner one of the two 
pairs so obtained, by the fusion along the median line 
of its components, forms a single organ, the rcdeagus, 
while the outer is transformed into the parameres 
Thus the pair of appendages developing into the 
sub-genital plates docs not belong to the eighth seg¬ 
ment, as was believed by Kershaw and Muir, but to 
the ninth , there are no appendages on the eighth in 
the nymphs or in the adult, nor is there anv evidence 
in favour of these authors' view that the male gonopore 
in IIomoptera, unlike that in most orders of insects, 
lies between the eighth and ninth sterna, it is in its 
usual place, behind the ninth sternum The sub¬ 
genital plates seem to be the coxites of the ninth 
sternum ; and both the aedeagus and the parameres, 
derived from a primitively single pair of appendages, 
correspond to the endopodites 

Meteor Crater, Arizona —A letter to the 
Engineering and Mining Journal-Press for February 7, 
from Mr L F S Holland, surarntendent with the 
Company the recent drilling operations of which under 
the nm of Meteor Crater have aroused widespread 
interest, prompts us to refer once more to the origin 
of this puzzling " crater" (see Nature, February 14, 
p. 244). Mr Holland is chiefly concerned m correct¬ 
ing the many false impressions that have been spread 
abroad by enthusiastic but largely misleading journal¬ 
ism He confirms the presence of platinum in the 
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iron meteorites of the neighbourhood, giving the 
average as one ounce of platinum to five tons of 
meteorite. An American Sunday paper has pub- 
Jished a photograph of an apparently large diamond 
alleged to have been embedded in an Arizona meteorite 
Possibly the magmhcation was not stated, but the 
truth of the matter is that, while diamonds do occur, 
they are invariably of microscopic dimensions Of 
more importance is Mr. Holland’s belief that the 
crater can be best explained by the impact of a 
shower of meteorites. However, he doubts whether 
the recent boring went far enough to prove or dis¬ 
prove Barringer's latest theory that the mam mass 
of the meteoric shower became embedded under 
the southern nm at an angle with the surrounding 
plain. 

The Petrology of Penmaknmawr —The differ¬ 
entiation of the magma which is now represented by 
the interesting intrusion of Fentnaenmawr is dis¬ 
cussed by H. C. Sargent m a recent paper (Proc 
Liverpool Geol Soc vol xiv , 1024, pp. 82-98) which 
supplements his earlier work on the various rock- 
types. Below the looo-foot contour the rock is a 
very fresh enstatite-porphynte with labradonte as 
the dominant mineral Above this level the plagio- 
clase becomes less calcic, gradually reaching oligo- 
clase, while quartz and orthoclase, mainly present 
as micropegmatite, steadily increase upwards The 
author ascribes the differentiation to the inhibition 
of reaction between the earlier-formed crystals and 
the residual liquid (shown by the existence of zoned 
felspars), accompanied by the straining-off of the 
more siliceous and alkaline material in which the 
volatile constituents would also be concentrated. 
He considers it is not safe to assume that sinking of 
crystals has been an important process, as the grain- 
size show s no marked variation with height. But the 
process outlined would not provide an upper con¬ 
centration of quartz and orthoclase unless the other 
minerals became concentrated downwards, so that 
relative movement of crystals and residual liquid is 
logically implied The influence of volatile fluxes is 
shown by the increasing turbidity of the felspars as 
they are traced upwards, by the production of bastite, 
epidote, and other alteration-products, and by the 
scarcity of biotite in the higher horizons. It is clearly 
pointed out that these features cannot be due to 
weathering In the upper part of the adjoining 
Craig Lwyd area homblepde is abundant, but so far 
no explanation is forthcoming to explain this min era- 
logical difference There seems to be a lateral as 
well as a vertical differentiation, the south-eastern 
portion being richer in lime and the north-western 
richer m potash, thus suggesting that the intrusion 
may have come from the south-east. Part II. of the 
paper, not yet published, may throw further light on 
these speculations. 

The Ages J ofJ Radioactive Minerals. —The 
measurement of geological time by methods based 
on the decay of radioactive substances is now receiv¬ 
ing renewed attention in the United States. The 
National Research Council has appointed a committee 
under the chairmanship of Prof. A. C, Lane, to 
investigate the subject, and the committee has per¬ 
formed a valuable preliminary service by issuing a 
bibliography of theWiterature by R. C. Wells. In 
Canada the Geological Survey has assigned to H. V. 
Ellsworth the task of applying the methods to 
Canadian problems. A first paper from his pen is 
now published m the American Journal of Science 
for February 1925, and gives the results of several 
new analyses, and a valuable discussion of the 
principles involved. Hitherto it has been found 

NO. 28 ^ 1 ., VOL. 1 15] 


[MXRbH 28,1925 


that when thorium is a noteworthy constituent of 
a series of minerals, the lead-ratios derived from them 
are too variable to be trusted* and the tendency has 
therefore been to ignore such minerals in the expecta¬ 
tion that sooner or later the discrepancies associated 
with thorium would be explained. This course has 
been followed without detriment to the development 
of the subject, since for uranium minerals in which 
thorium was not an important constituent the 
results have been concordant among themselves and 
with the geological evidence. Ellsworth, £owever, 
in calculating the ages of a senes of uranmites from 
the pegmatites of Ontario, has taken thorium fully 
into consideration with results that are a little more 
consistent than they would have been had thorium 
been ignored The ages vary from 1115 to 1189 
million years, with an outside figure based on con¬ 
siderably altered material of 1299 million years 
These values agree very closely with those obtained 
from minerals of Middle pre-Cambrian age occurring 
in Scandinavia, Africa, India, and the United States 
Before any further advance can be made, apart from 
the accumulation of analyses, it is essential that the 
half-periods of thorium and uranium should be re¬ 
investigated in relation to the possibility of isotopes 
of the parent elements, and that the genetic connexion 
of thonum and uranium, if there be one, or has been 
one, should be disentangled from the conflicting 
evidence. 


Velocity of Diffusion, Viscosity, and External 
Pressure.— Messrs. E. Cohen and H. R. Bruins 
describe, in the Zeitschrift ftir physikalisqhe Chemie , 
January 20, a new apparatus for determining the 
viscosity of mercury at high pressures^/ The ratio of 
the viscosity at 1500 atmospheres priwSure to that at 
one atmosphere is found to be 1*048, at temperature 
20 0 C In their previous investigation into the effect 
of pressure on the velocity of diffusion of cadmium in 
mercury, at the above temperature, it was found that 
the ratio of the velocity of diffusion at one atmosphere 
to that at 1500 atmospheres is 1*051. It follows then 
that, within the limits of accuracy of the diffusion 
measurements, the product of the viscosity and velocity 
of diffusion is the same at one and at 1500 atmospheres. 
This agrees with the results of previous investigations 
of the authors, which showed that the velocity of 
diffusion at atmospheric pressure was inversely pro¬ 
portional to the viscosity, even when the molecules of 
the diffusing substance and of the medium into which 
diffusion took place were of equal size. 


Stark Effect in Metallic Arcs. —In the Japanese 
Journal of Physics , vol. 3, p. 45, H. Nagaoka and 
V. Sugiura describe an investigation of the Stark 
effect produced in the electric arc for a number of 
metals. It was first necessary to stabilise the arc, 
and this was done by introducing a capacity of 
more than one microfarad and a large self-inductance 
between the electrodes, and using a P.D. of 500 volts 
obtained from a direct current generator. By em¬ 
ploying carbon as the cathode and the metal wider 
test as the anode, arcs of 7 cm. in length were main¬ 
tained with perfect steadiness. The potential changes 
along the arc were examined, and the electrodes were 
found to be the seats of strong electric fields due to 
the presence of an electric double.layer Which is .. 
formed when the current surpasses a critical value,' 
Using a small drop of metal at the anode, fields qf 
lie order of to* volts per cm. were obtained, and the ' 
Stark effects in these fields were studied. It , 
found that, with several metals, lines belonging to 
the same spectrum series were similarly Effecfe#, the 
nature of the change being different lor differefit tgsigSy:' 
and that the effect increased with the term nufirbet; -i 
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Mining: Research. 


TC Executive Board of Mining Research of the 
University of Birmingham has just issued a 
report on the work of the Mining Research Laboratory 
foi the yeais 1921-1924, the report being signed by 
Dr- J. S. Haldane, who is the chairman of this Board. 
The report gives an interesting summary of the 
various researches which are being undertaken, some 
of which deal with problems of very great import¬ 
ance to the coal industry. Necessarily some of these 
researches are purely scientific, whilst others are 
essentially practical, but it is quite obvious that 
the results of even the first named are likely to find 
important practical applications. A great deal of 
work has been done upon the absorption of various 
gases by coal, and the effect that these phenomena 
may have upon the spontaneous combustion of coal 
has been carefully investigated. A certain amount 
of work has been done on the application of wireless 
electricity to underground problems, but no definite 
conclusions appear to have been reached, and the 
work has, for the present at any rate, been laid aside. 
A most interesting group of physiological experiments 
has been carried out by means of an experimental 
chamber by which it is possible to test the effect of 
various gases upon men at rest and at work , as the 
result or these experiments, accurate information as 
to the effect of carbon monoxide upon those exposed 
to its influence has been rendered available, and it 
has been shown that this poisonous gas is absorbed 
far more readily by men doing work than when they 
are at rest. Another series of these experiments has 
tested the suggested new method of treatment for 
carbon monoxide poisoning as well as for asphyxia¬ 
tion, the value of carbon dioxide for this purpose 
having been shown by these researches, with which 
the name of Dr. Haldane is closely associated 

Another set of researches, the ultimate results of 
which may be of very far-reaching importance, are 
those upon the discoveries of Di. Bergius dealing 
with the hydrogenation of coal. It has been found 
that when coal is mixed with a suitable liquid such 
as phenol, and heated to approximately 400° C in 
an atmosphere of hydrogen under a pressure of 155 
atmospheres for a considerable length of time, 
hydrogen is absorbed and a quantity of coal, in some 
cases up to 40 per cent., is converted into an oil- 
like liquid. The various constituents of coal have 
been tested, and it is found that clarain and durain 
are hydrogenated with comparative facility, but that 
fuaain is very little affected. The possibility of 
hydrogenating coal under these conditions has thus 
been definitely confirmed, and substantial yields of 
liquid products have been obtained, though the 
nature of these liquids has not yet been fully in¬ 
vestigated ; it is stated that they appear to contain 
Oxygen, and that it is a question yet to be determined 
whether it is possible to eliminate this oxygen by 
further hydrogenation and thus to obtain hydro¬ 
carbons. Attention is directed to the fact that the 
behaviour of clarain and durain is approximately the 
Same, and that the liquids obtained by treating these 
constituents give almost identical analytical results, 
and it is suggested that this fact would appear to 
support Prof* Wheeler's contention that clarain and 
durain contain constituents of similar chemical type. 
Although up to the present the results obtained by 
the hydrogenation of coal have a purely scientific 
interest, it must be remembered that they only 
represent the initial stages of a very Complex in- 
; yesfcigaiion, and that it is quite possible that the 
, tfftimate outcom© of this may produce results of the 
tttrooBt economic importance. 
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Researches on the spontaneous combustion of coal 
have occupied a considerable portion of the work of 
the Mining Research Laboratory. It will be remem¬ 
bered by those interested that the Mining Research 
Laboratory of the University of Birmingham was 
established to continue the work originally started 
in the Doncaster Research Laboratory, which was 
established with the definite object of investigating 
spontaneous fires in the collieries of that district. It 
is, however, only proper to point out that whilst’the 
investigation was due in the first instance to the 
necessity for combating the dangers to \vhich the coal 
of the district was especially liable, the Doncaster 
Coal Owners' Committee from the outset placed all 
its laboratory results freely and fully at the dis¬ 
posal of the entire coal mining industry, and took 
care to publish all the results obtained by its 
laboratory staff. This work has been continued at 
Birmingham, and the oxidisability of different types of 
coal has been recently studied, as also has the Lability 
of the various constituents of coal to spontaneous 
combustion. The results have clearly shown that 
fusam is relatively insensible chemically, and that its 
oxidation is negligible as a source of heat in initiating 
spontaneous combustion On the other hand, it is 
pointed out that bands of fusam, on account of their 
open physical structure, may play an important part 
in aiding spontaneous combustion by forming channels 
through which supplies of air can readily reach the 
more oxidisable constituents of the coal. 

A number of researches, all bearing on the in¬ 
vestigation of the oxidation of coal, are being earned 
on, and it is worth noting that they are being assisted 
by a grant from the Miners’ Welfare Fund, made on 
the recommendation of the Safety in Mines Research 
Board of the Mines Department, It is, of course, of 
the greatest importance to the industry that all the 
mining research now earned on throughout Great 
Britain should be co-ordinated by a central authority, 
not with the view of controlling the work, but mainly 
to see that no excessive overlapping occurs and to 
take care that provision mav be made for filling up 
any important gaps in our knowledge which may be 
left between a number of individual lines of research. 
It is interesting to note that a number of respirators, 
most of which have originated in the United States, 
and are designed to enable men to live for a certain 
time in an atmosphere of carbonic oxide by oxidising 
this gas to the relatively innocuous carbonic acid, 
have been examined, and the results are now being 
published in the Transactions of the Institution of 
Mining Engineers, 

Finally, we have a group of researches conducted 
in order to determine the effect of specially hot and 
deep mines, this work now being carried out m 
conjunction with a committee of the Institution 
of Mining Engineers, financed bv grants from the 
Department of Scientific and Industrial Research and 
the Miners' Welfare Comnnttceon the recommendation 
of the Safety in Mines Research Board of the Mines 
Department! Nine reports*have already been pub¬ 
lished as communications to the Institution of Mining 
Engineers, a form in which they are conveniently 
available for men engaged in mining operations in all 
parts of the world The work is being continued, 
and there is still a large field open for research 

It will be obvious from this bnef summary of the 
report that the Mining Research Laboratory of the 
University of Birmingham is doing work of the utmost 
value, to the mining industry; bv far the greater part 
of this work bears directly upon the safety, health, and 
welfare of men engaged in the coal mining industiy. 
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Diagnosis of Ankylostomiasis. 


'T'HE publication before us 1 aims at giving a 
* connected account of copious and careful work 
already published in the Indian Journal of Medical 
Research , and since in certain instances it is only the 
conclusions originally drawn which are now re¬ 
produced, their validity cannot be estimated except 
by reference to the original record 

Since all scientific work on ankylostomiasis must 
rest on accurate diagnosis, great attention is paid to 
the direct methods by which this is obtainable, 
namely, to detection of ova and collecting of worms 
The former was undertaken mainly by microscopic 
examination of the centrifugal deposit from a strained 
faecal suspension, but partly by a special modification 
of the commonly used concentrative principle inherent 
in the employment of a heavy salt solution m which 
hookworm ova float and-other fa?cal matter sinks. 

For the particular floatation technique described, 
it is claimed that it loses only 7 per cent of ova as 
against a loss of 50 per cent, or more entailed by 
other methods, the control employed being apparently 
the first-mentioned technique Regarding the control, 
Mhaskar himself finds it inaccurate in that, in the one 
instance noted, subsequent floating of a counted 
smear increased the countable ova Dy 14 per cent 
The extraordinary inadequacy of these controlling 
counts is, however, shown by the reviewer's figures, 
hitherto undisputed, indicating that the average 
addition required to this particular form of control 
is not 14 but more than 30 per cent. He finds, too 
{the report is now in the press), that in his hands 
Mhaskar’s floatation technique indicates an ovum 
content from one-tenth to one-sixth of that which 
another, namely, direct centrifugal floatation, shows 
to be certainly present 

It is of interest to refer here to a compilation by 
Dr. Khalil,® who advocates a technique embodying 
yet another modification of the floatation principle, 
a saturated solution of common salt being used to 
float up ova in the inverted cone formed by an 
Erlenmeyer flask, coarse faecal matter having first 
been strained ofi through a fine sieve. Clearly the 
intention is that the rising hookworm eggs should 
become concentrated upon a small area, their removal 
to a small examination area being thus facilitated. 
The technique is held to ensure detection of mild 
infections. It is entirely uncontrolled. 

Now the only recorded effort hitherto made (by the 
present reviewer) to control the effects of floatation 
in an inverted cone showed that the number of ova 
recovered from the surface was, on the average, one- 
tenth of those which a control count indicated as 
present in the faeces employed , and it has since been 
shown, as noted above, that that particular control 
underestimated the ovum content by an average of 
more than 30 per cent It is not then possible, with¬ 
out evidence offered of the ovum content of the 
faces used, to accept as accurate this new gravity 
floatation method in an inverted cone Presumption 
of its inaccuracy lies in the many instances here 
reported where it detected a solitary ovum, whereas, 
as the available evidence suggests, there were indeed 
present some twenty or thirty, detectable by adequate 
means, and in the fact that while 40,000 examinations 
by the admittedly inadequate smear or centrifugal 
precipitation methods showed an infection percentage 
in different parts of lower Egypt of 48 to 97, that 
obtained in the one village tested by the new technique 
was only 16 6. 

1 Report of the Ankylostomiasis Inquiry In Mediae. By K. H, Mhaskar. 
Indian Medical Research Memoirs, Volume No i October 1024. 

1 Ankylostomiasis and Bilharziasia m Egypt Reports and Note* of the 
PubUc Health Laboratories, Cairo, No 6. 30 F T. 
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The particular importance of accurate and con¬ 
trolled examinations m Egypt lies in its being 
j apparently the only country in the world where 
extensive human hookworm infection is limited to 
A ncylostoma duodenale It offers, therefore, unique 
opportunities for determining whether, as, for example, 
in ovum output and reaction to treatment, ancylo¬ 
stomiasis and necatoriasis differ—whether there be 
one ankylostomiasis or two. 

Regarding diagnosis by collecting the worms 
passed after the administration of an anthelmintic, 
Mhaskar failed to find males in a tenth of cases which 
were passing fertile eggs, and females in 71*6 per cent, 
of 500 cases, also passing fertile eggs His conclusion 
that intensity of infection cannot be gauged by the 
number of ova found on a slide, though inevitable on 
his premises, is not necessarily correct. 

It is further concluded, without qualification, that 
betanaphthol thymol and carbon tetrachloride have a 
fleeting effect on oviposition, their administration 
rendering diagnosis by search for ova untrustworthy 
for four days. But the original table, if analysed, 
shows that m 227 cases treated, 129, or 57 per cent, 
were not cured, and of the uncured 18, or 14 per Cent, 
only, showed tins temporary inability of the diagnostic 
method employed to detect ova On the other hand, 
of the 98 cases reasonably presumed cured (for ova 
were not found in their stools after the third day) 48, 
or 51 per cent, showed ova during one or more of the 
first three days. Clearly all factors have not been 
considered m drawing these conclusions. 

The line of treatment used for tea estate labour 
illustrates vividly the features of the procedure at 
present fashionable. In one group of estates there 
was instituted the popular mass treatment without 
diagnosis. Betanaphthol was administered by scoop¬ 
ing it up m a measured spoon It was concluded that 
as regards 50 grain doses for an adult " it is safe, and 
even a mistake in excess of the maximum dosage 
advised is not followed by any serious inconvenience; 
not much care is required in prescribing this drug, 
nor is any after-supervision necessary " There is no 
cross reference under this comment to the following 
incident On the next set of tea estates, examination 
of 104 faecal specimens showed 94 infected Mass 
treatment was accordingly admimstered without 
further diagnostic examinations. Of 1400 persons 
treated as described with betanaphthol, 2 died and 
37 became gravely ill, with the symptoms of poisoning 
already described m the Indian Medical Gazette by 
Orme and by Corteling, and for Brazil by Smillie. 
Two men, that is, died of poisoning by a drug ad¬ 
ministered for an infestation, of their indmdual 
possession of which there is no evidence. The beta¬ 
naphthol was proved to be chemically pure. 

In the matter of prevention, which is of course 
summed up m the word soil-infection, it is shown that 
larvae identified as those of hookworms persisted in 
trenched nightsoil for 13 to 14 weeks, and in the sur¬ 
rounding soil for 6 to 9 weeks; but it is concluded that 
larvae do not migrate from the place of development 
Larvae found m the soil after 16 weeks were held in 
all cases to be non-parasitic, for it is stated that, 
apparently in some 14 experiments, counted numbers 
of these larvae were placed in a drop of water left 
lying on the skin pf the fofearm for half an hour, 
and that every one of these larvae was afterwards 
pipetted off and accounted for. 

The valuable work here detailed merits close ex¬ 
amination, however much one may feel compelled to 
dissent from the main conclusions* 

Clayton Lane. 
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University and Educational Intelligence. 

Cambridge.— The report of the Appointments 
Board for the year 1924 presents interesting reading 
The number of appointments found for graduates of 
the University has increased to 400. The chief groups 
are educational appointments, 123 ; manufacturing 
and technical appointments, 103 , administrative 
appointments in commerce and industry, 90 ; agri¬ 
culture and forestry, 25 , and colonial administration, 
16. The board notes a dearth of candidates for the 
great public services overseas. 

The annual report of the General Board of Studies 
on the progress and condition of certain University 
departments for the year 1923-24 refers to a number 
of facts already noted in these columns. A general 
slight decrease in the number of students in the 
scientific departments is noted. Sir Frederick Gow- 
land Hopkins points out that the amount available 
for research from the Dunn Bequest, 2400/ per annum, 
did not suffice to meet„the needs of his 40 research 
workers and that the maintenance of research on this 
scale had involved his department in financial diffi¬ 
culties. Prof. Seward reports his inability to find 
money for the stipend of tne curator of the Botanical 
Museum. Prof, fnglis reports that arrangements have 
been completed for the course for officers of the Royal 
Engineers to be extended to two years so that these 
officers would take the Mechanical Sciences Tnpos 
Prof Dean emphasises the value in the teaching of 
pathology of its recognition as a subject in Part li of 
the Natural Sciences Tnpos. It has brought the 
subject from the pass standard of the medical curri¬ 
culum to the honours standard of the Tnpos, In¬ 
creased accommodation has led to much improvement 
in the arrangements of the Museum of Zoology, 
especially in the case of the entomological collections. 

Sir Humphry Daw Rolleston, Bt„ president of 
the Royal College of Physicians, has been appointed 
Regius professor of physic in succession to tne Right 
Hon. Sir Thomas Clifford Allbutt 

Edinburgh —At the meeting of the University 
Court on March 16, intimation was made that His 
Majesty, on the advice of the Secretary for Scotland, 
had appointed Dr. John Fraser to be Regius professor 
of clinical surgery in succession to Sir Harold Stiles, 
who resigned on March 20. 

Leave of absence for May and June was granted 
to the professor of materia medica to enable him to 
deliver the Dohme Memorial Lectures at Johns 
Hopkins University, Baltimore. Prof, Cusbny pro¬ 
poses to deal in these lectures with the subject of 
optical isomers in biology. 

The Munro Lectures on anthropology and pre¬ 
historic archaeology will be delivered by Sir Arthur 
Keith in May next, 

Mr. K, G. Fenelon, lecturer in economics, was 
appointed in connexion with the educational courses 
for railway staffs to deliver the course of lectures for 
1923-26, the subject being railway economics. 

A letter was received from the Forestry Commission 
stating that the Commissioners had had under 
consideration the question of mycology in relation 
to forestry work, feat they regarded it as a matter 
of urgency that a means should be found to combat 
fungoid diseases, which were causing the department 
serious loss in its nurseries and young plantations, 
and that they were prepared to make to the University 
in respect of the year commencing April 1 next a 
grant not exceeding 500 h for research in this con¬ 
nexion to be carried out by the Botanical Department 
Of fee University. The Court welcomed the proposal 
end concurred in fee arrangements suggested. 
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London —Keddey Fletcher-Warr Studentships, 
each of the value of 2oof. a year for three years, have 
been awarded to Mr D C Harrison (King's College), 
for research in biochemistry, and to Dr N A. V. 
Piercy (East London College), for research in aero¬ 
nautics. 

St Andrews —At a meeting of the University 
Court cm Friday, March 20, Mr. William W McClelland, 
principal lecturer in education m Edinburgh Training 
Centre and lecturer in the University of Edinburgh, 
was appointed to the Bell chair of education, the 
duties of fee chair embracing the University lectures 
m education at St. Andrews and Dundee Prof. 
McClelland will also act as Director of the St Andrews 
Provincial Committee for the Training of Teachers 

Prof. A E. Taylor, formerly professor of moral 
philosophy at St Andrews, now occupying the chair 
of moral philosophy at Edinburgh, has been appointed 
to deliver the Gifford Lectures in the session 1926-1927 


The governing body of the Northampton Poly¬ 
technic Institute, St. John Street, Clerkenwell, ECi, 
is inviting applications for the headship of the elec¬ 
trical engineering department. Particulars of the 
appointment and forms of application are obtainable 
from the principal Completed forms must be re¬ 
turned by April 18 at latest 

A senior lecturer in dental anatomy, physiology, 
and histology will shortly be appointed by the 
University of the Witwatersrand, Johannesburg 
Particulars and forms of application may be had from 
the Secretary, Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W C 2. 
Completed forms and'testimonials (in each case three 
in number) must be sent m by April 11 at latest 

A report on facilities for advanced study and 
research in the universities and university colleges of 
England and Wales is published in the March number 
of the University Bulletin, the organ of the Association 
of University Teachers The report is the work of a 
committee comprising the Principal of the University 
of St. Andrews and nine professors of the Universities 
of Oxford, Cambridge, London, Leeds, Liverpool, 
Sheffield, and Bristol, the Imperial College of Science 
and the University College of Wales The committee 
adduces the usual reasons for the improvement of 
salaries, the lightening of the teachers' load of routine 
work* and the granting of special leave of absence for 
the purpose of pursuing an investigation or completing 
a piece of original work, and states that no teacher 
should be expected to give more than half his working 
day to routine University duties It is suggested that 
m each territorial region a joint body representing 
the University and the secondary schools of that 
region might with advantage be set up for the purposes 
of such co-ordination of curricula and adjustment of 
university entrance requirements as would tend to 
free the universities for their proper work The 
institution of research professorships is regarded with 
disfavour by all the local branches of the association, 
and the committee agrees that it is not to be recom¬ 
mended as a general policy though useful m special 
circumstances Special attention is directed to the 
polity adopted by the University of Birmingham of 
maintaining a research fund administered by a joint 
standing committee. The same number of the 
Bulletin contains articles on library co-operation, 
examinations, the University of London, and income 
tax on salary earned abroad—showing that this 
journal no longer confines itself mainly to recording 
the activities of the Association of University 
Teachers. 
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Early Science at Oxford. 

March 30, 1686. Dr. Plot communicated coal from 
Amrath in Pembrokeshire, which being spit on gave 
an Ink for writing, as was found true by experiment 
before ye Society 

March 31, 1685. Mr. President was pleased to give 
the Society a more full account of his extracting the 
Root of a Number of 53 places in the darke, by the 
help of Memory 

Upon occasion of a Discourse at a meeting of the 
Philosophical] Society at Oxford (March 24, 1684-5) 
concerning the advantage, which those may have 
(as to Memory, Sc the application thereof) who want 
their sight. Dr Wallis confirmed it by this considera¬ 
tion, that even we, that have our eye-sight, can yet 
with more advantage apply our Memory (111 matters 
of intent consideration) by night, in the dark, when 
all things are quiet, than by day, when sights and 
noises are apt to divert our thoughts ' And gave 
instance in his application of his own memory, by 
night, (in performing Arithmeticall operations in 
great numbers) better, than by day he could have 
done : and, even by day, we may better do it with 
our eyes shut, than open 

Having had the curiosity heretofore to try, how 
far ye strength of Memory would suffice me to 
performe some Arithmeticall Operations (as Multiplica¬ 
tion, Division, Extraction of Roots &c) without the 
assistance of Pen, & Ink, or ought equivalent there¬ 
unto , And finding it to succeed well for instance in 
extracting the Square Root from numbers of 8, 10, 
12, or more plaf.es * 1 proceeded to try it (with 

successe) m numbers of 20, 30, or 40 places On 
December ye 22d, 1669, I had (by night, m the darke) 
extracted the Square Root of 3 (-with cyphers adjoyn'd) 
continued to ye twentieth place of Decimall Fractions. 
I did that same night (by darke, in bed, without any 
other assistance, than my memory) propose to my 
self (at all adventures) this Number 0/53 places 
2,4681, 3579, 1012, 1411, 1315, 1618 , 2017, 1921, 
2224, 2628, 3023, 2527, 2931, 
and found its Square Root of 27 places to be 
*57. 1030, 1687, 1482, 8058, 1715, 2171 fer£ 
These numbers (having fixed them in my Memory, 
by repeating the same operation a night or two 
after) when a friend made me another visit, March 
nth following, I did dictate to him from my memory 
(having not before committed them to writing) for 
him to write down and examine And did afterwards 
write them down myself 

April 3, 1688. Mr Walker shewed the Society some 
drop Microscopes, and the manner of makeing them 
Mr, Cliarlet acquainted the Society of a Cock with 
three legs, and two anus’s at William Greenhill’s 
Ksqr at Abbots Langley near St Albans. 

Several formed Stones were shewed the Society 
viz Cornua Ammoms, Mytilotdes, Solemies, Conchttes; 
several Stones called St, Cuthbert-beads, and other 
stones exactly of the figure of a Cocks Spur, which, 
as Dr Plot related, are only the pomtes of those 
Stones called St Cuthbert-beads, most of which were 
found in the Quarries on the side of Wotton-under- 
hedg-Hill in Glocestershire, as also a great hollow 
mass of Iron Oar, brought from St Vincents Rocks 
near Bristol, which m the concave was beset with 
hexangular cry stalls ; as also some masses of Lead 
Oar Oar found on Lye-Down near Bristoll, from 
which it is said they extract Silver in a Cup alle 
standing under the aforesaid Down 

Upqn the sight of which the President acquainted 
the Society that at Stanton-Prior Cornua Ammoms 
were the natural stones of ye place 
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Societies and Academies, 

London. 

Royal Society, March 19.—Sir William Hardy and 
Ida Bircumshaw : Boundary lubrication: plane 
surfaces and the limitations of Amontons’ law 
Bakerian Lecture). When the slider has a plane 
ace the coefficient of friction is a function of the load, 
decreasing as the load increases, until a point is 
reached beyond which the coefficient is independent 
of the load When it has a spherical face, the co¬ 
efficient is always independent of the load The 
coefficient is a measure of the efficiency of the 
lubricating layer with respect to one variable—the 
load Recollecting that the pressure between the 
bearing surfaces must be very great when the slider 
has a spherical face, the above results show that with 
low pressure the efficiency of the lubricant increases 
as the pressure increases until a limit is reached, 
beyond which Amontons* law holds It is probable 
that, during the first period, when Amontons* law 
does not hold, the slider is floating on a layer of 
lubricant the thickness of which is a function of the 
pressure, whilst in the second period, where Amontons* 
law holds, all lubricant which can be squeezed out has 
been squeezed out, and a layer of constant molecular 
composition has been reached In the first period 
friction is adjusted to the load by variations m the 
thickness of the layer of lubricant, and in the second 
period by the elastic forces between the atoms. 

Linnean Society, February 5.—G P. Bidder * 
Growth and death A water-borne organism may 
grow indefinitely, but swiftly moving land-ammals 
must maintain a relation between their weight and 
the cross-sectional area of their bones and muscles 
Men and plaice before puberty alike show additions 
to their weight m approximately geometrical pro¬ 
gression for equal intervals of time , alike after sexual 
maturity they show an approximately arithmetical 
progression In the plaice the annual increment re- 
mams to a great age positive. In man the arithmetical 
progression shows a difference with negative sign, and 
from 28 (the age of greatest reproductive fertility) 
onwards there appears to be a constant net loss of 
protein material, amounting annually to (o*8dbo*i5) 
per cent, of its weight at 28. The mechanism of the 
adult body is set after sexual maturity to a certain 
annual balance of profit and loss for water-borne 
animals this may be a positive increment and life 
may be eternal; for terrestrial animals the length of 
life depends on the nearness to equality of profit and 
loss, A positive annual increment, however small, 
will eventually bring about death from gigantism ; it 
is not improbable that this has been, and possibly is 
now, the form of death m some quadrupeds. A 
negative annual increment, however small, deter¬ 
mines a date at which all capital resources will 
disappear, We die, therefore, as an alternative to 
becoming giants. 

Faraday Society, February 16 -—A J. Allmand and 
V. S. Puri: The effect of superposed alternating 
current on the anodic solution of gold in hydrochloric 
acid, The only well-known case in which a super¬ 
posed alternating current is used in technical electro¬ 
lysis is furnished by the Wohlwill modified gold 
refining process. Pure gold anodes in hydrochloric 
acid solution were employed, using direct current 
alone, and also the same with alternating current , 
superposed. Anode potentials have been measured 
throughout.—C, H. Desch and Eileen M. Velian : The 
electrolytic deposition of cadmium and other metals 
on aluminium. Where tightness is of importance! as ' 
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in aeronautical work, the deposit should be thin, and 
the choice of metals is further limited by the tendency 
of many deposits to detach themselves. Preliminary 
experiments having shown that cadmium was better 
in these respects than copper or nickel, an investiga¬ 
tion into the best conditions of deposition was under¬ 
taken. Other methods of protection are on the whole 
more useful, but comparison with other metallic 
coatings shows a great superiority in favour of cad¬ 
mium, even under the severe test of exposure to a 
salt spray. The deposit has a pleasing appearance 
and a good colour —W. M. Thornton and J. A Harle : 
The electrolytic corrosion of ferrous metals The 
most direct way of subjecting a metal to the influence 
of active moist gas is by electrolysis Since rust is 
almost entirely oxide, it is only necessary to make 
the specimen the anode of a cell containing slightly 
acidulated water m order to obtain conditions of 
exposure to moist oxygen which are perfectly under 
control. Not only have pure metals definite rates of 
corrosion according to Faraday's laws, but also every 
ferrous alloy examined has a specific rate of electro¬ 
lytic corrosion by which if can be identified with 
certainty. This may prove a basis for a systematic 
comparison of the behaviour of ferrous alloys under 
all conditions of exposure which result in oxidation 
—S, Glasstone Overvoltage and surface forces at 
the lead cathode. The addition of ethyl or methyl 
alcohol, or acetic acid, to aqueous solutions with 
various hydrogen ion concentrations lowers the sur¬ 
face tension and also the overvoltage Substances 
like iso-amyl alcohol, which are sparingly soluble in 
water and lower its surface tension considerably, cause 
the overvoltage of a lead cathode first to increase 
and then to decrease as increasing amounts are added. 
A complete theory of overvoltage must take into 
account the surface forces involved in bubble forma¬ 
tion.—M Shikata . The electrolysis of nitrobenzene 
with the mercury-dropping cathode Part 1 The re¬ 
duction potential of nitrobenzene Nernst’s formula, 
modified by the adsorption isotherm, was verified m 
acid and alkaline solutions An abnormal reduction 
potential in alkaline solution was found and " neutral 
salt actions ” were observed The reduction due to 
the simple deposition of hydrions, and to the ionic 
splitting of water in neutral solutions, w r as distin¬ 
guished by the current-voltage curves Part II The 
influence of the cathodic potential on the adsorption 
of nitrobenzene A maximum reduction current fol¬ 
lowed by a minimum, due to certain potentials, 
were observed m the reduction of nitrobenzene. The 
formation of a maximum reduction current was ex¬ 
plained by the de-sorption due to the applied polar¬ 
isation potential of the mercury drops Observed 
influences of neutral salts upon the R.P. and on 
adsorption were explained by the " salting-out ” 
action, The method is applicable to quantitative 
and qualitative micro-analysis—J R, H. Courts : 
The law of distribution of particles in colloidal sus¬ 
pensions , a note on the specific voluipe of a gamboge 
suspension. Measurements of the specific volume of a 
dilute gamboge suspension,' to an accuracy of about 
i in 60,000, verified the assumption made by Porter 
and Hedges, namely, that no significant contraction 
or expansion takes place in the formation of such a 
suspension.— W. W. Barkas : On the distribution of 
particles in colloidal suspensions. The results of 
measurements made in centrifuged solutions of gam¬ 
boge, silver and copper, of the sizes of particles given 
by the formula of Porter and Hedges as compared 
with the sizes jgiven by the law of centrifuging de¬ 
veloped by E. Talbot Paris, are discussed. The same 
Values of the radius are given lor copper by the two 
methods ; for silver the radius from the distribution 
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is higher, and for gamboge lower than from the 
centrifuge. The radius given from the distribution 
of uncentrifuged solutions is in similar agreement 
with that given from the rate of fall of the cloud 
particles by Stokes's Law. If the solution under 
examination could be effectively shielded from changes 
in temperature, the determination of the distribution 
would give an accurate measure of the mean size of 
the particles in a solution, provided their density was 
known Over a considerable range of concentrations, 
the level at which the distribution is sensibly uniform 
is quickly reached and the limiting concentration is 
directly proportional to the number of particles 
present in the solution 

Royal Statistical Society, February 17 —E S Russell 
and T Edser : The fishery statistics of England and 
Wales. The number of fishermen engaged in the sea 
industry is about 40,000, and all the waters of the 
continental slope, from the Barents Sea down to the 
Atlantic coast of Morocco, are visited by English 
trawlers in their search for fish, and to the north¬ 
westward the waters round Iceland and Faroe are 
regularly frequented. The value in 1923 of the catch 
of bottom-living or demersal fish, the great bulk of 
which is brought in by steam trawlers, was 12,500,000/ 
To this must be added the value of a catch of pelagic 
or surface-living fish caught mainly by drift nets, 
which amounted in 1923 to 1,500,000/ The principal 
pelagic fish is the herring, of which more than 3,000,000 
cwt was landed in 1923 Statistics of real value 
date back to 1886, and marked improvements were 
made in 1903 and 1906 It is now possible to allot 
catches to rectangular areas of i° of longitude by i° 
of latitude, and the catch per 100 hours* fishing can 
lie worked out for steam trawlers and certain other 
classes of vessels An international system of groups 
of these rectangular areas has been evolved and is 
accepted by the nations adhering to the International 
Council for the Exploration of the Sea 

Royal Meteorological Society, February 18—Miss 
L D Sawyer The effect of pressure distribution 
upon London’s sunshine in winter The results were 
based on an analysis of the pressure types during the 
five winters ending t 921-22, and the amount of sun¬ 
shine recorded in different parts of London each day 
Near the centre of a depression the average sunshine 
is less than 05b per day, and near the centre of an 
anticyclone the figures are equally poor except with 
E S E. breezes If the pressure centre is at least two 
or three hundred miles awav, the average with anti- 
cyclonic conditions is about two and a half tunes as 
great as with cyclonic, while a “ neutral distribution ” 
(neither cyclonic nor anticyclonic) is almost as sunny 
Records show that Hampstead and Greenwich are 
both almost as sunny as South Farnborough when 
the air reaches them before passing over London, but 
Hampstead loses more than an hour a dav with S E 
winds and Greenwich as much or more with N.W, 
winds.—S. Chapman : On the changes of temperature 
in the lower atmosphere, by eddy conduction and 
otherwise. For a number of years hourly observa¬ 
tions of the temperature of the air have been made 
on the Eiffel Tower, at the base, the top, and two 
intermediate heights, %.e of the change of temperature 
in the lowest stratum of the atmosphere, 300 metres* 
or nearly 1000 ft thick Eddy conduction is not the 
predominant cause of the temperature changes, and 
the effect of the remaining (major) cause, prob¬ 
ably radiation, is far from being constant with respect 
to height. The temperature changes wrought by 
conduction are greatest at midday and small at 
night; those produced by radiation are greatest soon 
after dawn (when the air is being heated rapidly) and 
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in the late afternoon (when the air is cooling).—N. K. 
Johnson and O. F. T. Roberts : The measurement of 
the lapse rate by an optical method. Theoretical 
expressions have been deduced by various authors 
connecting the apparent vertical displacement of a 
horizontal ray with the length of the ray path and 
the vertical gradient of temperature in the atmosphere. 
The results of the observations confirm the theory 
within the limits of accuracy of the measurements. 
With certain limitations, the optical method affords 
a practical means of determining the vertical gradient 
of temperature. 

Geological Society, February 20—J, W Evans 
Regions of tension, evidenced by joints, slip-faults, 
and dykes (Anniversary Address) The different 
causes of local tension were given, including torsion; 
but although the latter was found by Daubr6e to give 
systems of fractures at right angles to one another, 
these might also be produced in any area with 
maximum and minimum directions of tension 
Western Europe is largely characterised by tension 
towards the south-west, but north-westward tension 
prevailed m north-western Ireland and north-western 
Scotland The south-westward tension appears to 
represent a slow drift towards the Atlantic " deep 
in the Bay of Biscay running north-westwards from 
Cap Breton, and the north-westward tension seems 
to represent a drift towards the “deep"' trending 
north-eastwards between Rockall and Ireland These 
0 deeps” themselves are to be attributed, not to 
“ foundering," but to a drift of the " sial ” masses of 
the Central Atlantic banks to the south-west and 
north-west respectively 

Edinburgh. 

Royal Society, February 9 —W. L. Calderwood : 
The relation of sea growth to the spawning frequency 
m Salmo salar From the systematic study of scales 
of salmon and the calculation of age lengths, the 
growth of fish which return from the sea to spawn 
in early life is contrasted with the growth of those 
which remain for several successive years to feed and 
grow to a large sis^e without spawning The first 
and frequently the second year's growth in the sea 
determines which habit is followed —F J Cole : A 
monograph ol the general morphology of the myxinoid 
fishes based on a study of My nine Part VI. Blood 
vascular and lymphatic systems of Myxino. The 
anatomical iclations of the two systems and the 
circulation of the blood from one to the other is 
described An extensive true lymphatic system is 
present as apart from the so-called veno-lymphatics 
which belong strictly to the venous system. A fourth 
(cardinal) heart is described. The liver is an hepato- 
pancreas, the pancreatic tubules being associated with 
the branches ot the portal vein in the liver parenchyma, 
—Sir Thomas Muir . Theory of compound deter¬ 
minants from 1900 to 1920 

Manchester. 

Literary and Philosophical Society, February 3 — 
W, L Bragg . (1) Model illustrating the formation 
of crystals When a solution of a salt is evaporated, 
positively and negatively charged ions, which are 
at first distributed in the solutions, pack themselves 
into a regular pattern. A series of electro-magnets 
hung by long wires represent these ions They can 
be charged with opposite polarities by passing an 
electric current through them. At first they swing 
about freely m all directions, then as the attractive 
force increases they group themselves into pairs 
(molecules), and these pairs pack together to form 
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a regular crystalline body in two dimensions. A 
slight variation of the expehment shows the difference 
between acids and bases and the formation of complex 
acid groups according to the theory of Kossel. (2) 
Exhibit of diffraction gratings constructed to illustrate 
the effect of crystals on X-rays, By ruling gratings 
in which the lines are complex, many of the diffraction 
effects observed in crystals may be simulated. The 
gratings are made by taking a contact print from a 
glass plate ruled with a number of fine lines such as 
is made for the half-tone printing process. Instead 
of taking one print, two or more are taken, the 
plate being moved a very small distance between 
each exposure, and the times of exposure varied. 
Thus each line in the grating has several components 
of different intensities just as each molecule m the 
crystal is composed of several atoms, all the com¬ 
ponents or atoms scattenng the light or X-rays 
respectively Very striking diffraction effects exactly 
like those got m X-ray analysis are obtained — 
R W. James and W A. Wood . The structure of 
barium sulphate Examination of the spaemgs of 
the different planes shows that the space-group is 
V h 14 and that the unit cell contains four molecules 
and has the dimensions a -8-852 A, b =5*430 A, 
c— 7*132 A By examining the intensities of the 
different spectra it has been possible to place the 
atoms with some accuracy The intensities of the 
spectra of lower order are consistent with the assump¬ 
tion that the SO t group is a tetrahedral arrangement 
of oxygen atoms around a central sulphur atom, 
the distance sulphur to oxygen being about 1*5 A 
The barium and sulphur atoms lie on the reflexion 
symmetry planes of the structure which are parallel 
to (010), and necessarily two of the oxygen atoms 
lie on these planes also —E C S Dickson Experi¬ 
mental demonstration of the Magnus effect : principle 
of the Flettner rotor ship 

Paris. 

Academy of Sciences. February 9 —Charles Richet, 
M Oxner, and J, Richard , Cooked food and raw food in 
feeding fish. An account of experiments earned out at 
the Oceanographic Institute of Monaco on Cantharus 
grtseus The fish fed on raw meat showed no differ¬ 
ences from those fed on cooked meat up to the 
50th day, but after that period the former steadily 
gained m weight on the latter,—H Vincent The 
pathogeny and conditions of maintenance of the coll 
bacillus The blood of animals immunised against 
the B. coli communis is rich in the antibody, but the 
unne contains little or none The immunity does 
not extend to the kidney or bladder — G. Frledei: 
Remarks on a recent communication relating to the 
fatty acids With reference to a recent note of 
M. Tnllat, the author emphasises that the smectic 
state as defined by him is very different from the 
crystalline state, and the term cannot be applied to 
crystals —Georges Giraud : The generalised problem 
of Dirichlet, Non-linear equations of w variables.^ 
F. Defourneaux * Some applications of electrospherical 
polynomials to the theory of numbers.—Maurice 
Frtchet: Abstract spaces —Vladimir de Belaevsky : 
The rupture of the Bouzey dam. The deformations Of 
a reduced model (*$*) of the Bouzey dam constructed 
in xylonite have been studied by an optical interference 
method. From the results of the measurement the 
conclusion is drawn that the bursting of the Bouzey 
dam in 189 s was produced by rending.—Henri Malt* 
The idea of the variation of mass, deduced from the < 
formula of the addition of the velocities taken by 
itself,—Maurice Le Besnerais and Raoul Ferrier : Tph 
electrical constitution of the ether.-—Marcus Brutxk^jf; 
The realisation of chemical reactions in compressors^ 
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F, Vtot* : The structure of the line spectrum of ionised 
oxygen.'—B.Srilard; A new method of examining 
the interior of pearls. The pearls, immersed in thick 
cedar oil, are viewed directly by the microscope. Pearls 
formed on a nucleus of mother of pearl can be readily 
distinguished by this method from natural pearls.— 
Nobuo Yamada : Particles from polonium with a long 
path.—Fred VUs and Edmund VeUinger : The physico¬ 
chemical properties of gelatin ; the rotatory power 
The results of measurements of diffusion, multi- 
rotation and rotatory powers of solutions of gelatin 
are given, the variable being the hydrogen ion con¬ 
centration,-Lespieau; The glycol CH C. CH(OH) • 

CH- (OH). This glycol was obtained from the chlor- 
hydrin CH \ C . CH(OH), . CHC 1 as starting point, 

/o\ 

through the ethylene oxide CH j C , CH S —CH,. Its 
formula was established by its combination with 
phenyl isocyanate and by titration with bromine 
It is remarkable as being the first true acetylene 
derivative failing to give a precipitate with ammomacal 
cuprous chloride —Marcel Godchot: Octohydro-phena- 
zine —Charles Ch6neveau. The formation of natural 
dull amber. A transparent pine resin can be rendered 

a ue by treatment with water at 50° C , under 
ar conditions peach and cherry gums do not 
turn opaque, but swell up and form a gel. During 
the tertiary period the influence of the temperature 
of the Baltic regions, then tropical, together with the 
effect of time, would be sufficient in the presence of 
water at atmospheric pressure to convert the trans¬ 
parent resin into opaque resin —L. Royer New 
observations on the orientation of ammonium iodide 
by muscovite mica —Ch. Lormand Analysis of the 
thermal waters of Chaudesaigues (Cantal) —C. 
Dauztre • The atmospheric vase and the sea of clouds. 
Observations made at the Pic du Midi —R Kuhner . 
The nature of the cystids in the Basidi9mycetes — 
A. H*e and R. Bonnet: The influence of the dissolved 
oxygen content of the water on the respiration of 
submerged plants For the four species of plants 
Studied (Myrtopkyllum epicatum, Elodea densa, 
Cabotnba carolintana , Elodea canadensis) the intensity 
of the respiration was not sensibly modified by varia¬ 
tions in the dissolved oxygen m the water between 
3 cc. and 24 cc of oxygen per litre.—E Michel-Durand: 
Under what form do the tannins exist m Spirogyra ? 
The tannins of these plants are almost completely 
extracted by acetone and amount to about 3 per cent, 
of the dry weight. The insoluble tannin compounds, 
normal in higher plants, are absent from Spirogyra — 
Henri Fi6ron : The differential characteristics of the 
working of the retinal cones and rods —Jules Araar : 
The stages of vital coagulation,—Jean Roche * The 
respiration of the tissues m avitaminosis and inanition 
A recent theory, put forward independently by Hess 
and Abderlialden, attributes,to the vitamins a r 61 e of 
primary importance in the mechanism of cellular 
oxidations. According to this theory, avitaminosis 
is an impoverishment of the cells in respiratory 
ferments. Experiments on tissue respiration described 
have given results in opposition to this theory — 
P. Fredet and Ren£ Fmhre : Study of the localisation 
in the organism of the alkyl derivatives of malonyl 
urea. In injections of diethylmalonyl urea (veronal) 
and allylisopropylmalonvl urea, it has been proved 
that these compounds fix themselves selectively on 
the nervous .centres, brain and spinal column.—Mme. 
Phisallx: Autopsy of a reticulated python ( Python 
wficuktfus) measuring 375 metres in length.—Robert 
Weill; The nenmtocysts and epirocysts of the Coelen- 
terata. Mode of working and differentia] characters, 
Duboicq and Grass* : The parabasal apparatus 
o* thq FJagelWand its signification. 
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Washington, D C. 

National Academy of Sciences (Proc. Vol io, No 12, 
December).—H. B. Wahlin : The mobilities of the 
positive ions in helium. The mobility of the positive 
ion in air decreases if the ion is allowed to age ” 
before it enters the field in which its mobility is to 
be measured, due probably to the fact that 10ns consist 
of clusters of molecules and not of single charged 
molecules. A similar result was obtained in helium, 
but the mobility curves show two definite breaks, due 
possibly to the presence of two types of aged and 
two types of unaged ions —G P Baxter and H W 
Starkweather * The density of oxygen. Little novelty 
of method is claimed. Three globes were used and 
weighed by direct comparison with similar exhausted 
sealed globes. Oxygen was prepared by , (1) electro¬ 
lysis of dilute sulphuric acid ; (2) electrolysis of 

aqueous sodium hydroxide, (3) heating potassium per¬ 
manganate , (4) heating potassium chlorate and man¬ 
ganese dioxide The average value for the density 
found from the three series of experiments considered 
most trustworthy h 1*42901 corrected to o° C and 
760 mm at sea-level, lat. 45°, and this is also the 
average for the whole set of 22 experiments, each of 
which consisted of three determinations The value 
generally accepted hitherto is 1 42905 The new 
density gives the limiting value of the molal volume 
under standard conditions as 22*415 litres —C T. 
Brues * Observations on the fauna of thermal waters 
The observations refer chiefly to the thermal springs 
of the Yellowstone NationarPark Characteristic of 
the conditions are the high temperature, presence 
of unusual quantities of inorganic salts, deficiency 
of dissolved oxygen, and excess of carbon dioxide. 
Plants without chlorophyll exist m water at 7o°-89° C , 
and green algae at 60-77° C , animal life is found in 
water at 46°-52° C , but is scarce above 4o°-42° C The 

f iresent fauna indtldes Protozoa, Arthropoda, Mol- 
usca, and cold-blooded vertebrates, and is generally 
similar to a brackish-water fauna. This seems to be 
due to their both deriving from fresh-water organisms 
—W E Castle * On the occurrence m rabbits of 
linkage m inheritance between albinism and brown 
pigmentation A race of rabbits with brown pig¬ 
mentation of the coat gave 25 per cent pink-eyed 
and white-coated young with brown at the extremities 
(Himalayan albinism). Brown is recessive to black 
pigment and Himalayan albinism to brown The 
two recessive characters are relatively loosely linked 
in inheritance. Previous cases of linkage 111 mammals 
show less than 20 per cent, of crossing over , here 
more than 40 per cent, occurs —E Hille * A general 
type of singular point W Alexander. Topological 
invariants of manifolds.—F. G. Benedict and Cornelia 
Golay Benedict: (1) The neutral bath and its relation 
to body heat Oxygen consumption was used as an 
index of the basal metabolism of four trained subjects, 
one woman and three men, first in the laboratory at 
15° C and afterwards m a bath of water at 33^-38° C. 
^neutral bath used as a sedative in psychiatric clinics! 
The oxygen consumption of the men showed an in¬ 
crease, while that of the woman was practically un¬ 
changed, The bath does not tend to lower the meta¬ 
bolism, and the heat production under these condi¬ 
tions \s independent of the heat lost to the environment 
and thereforeof the surface area —(2) Body posture and 
minor muscular movements as affecting heat produc¬ 
tion. Oxygen consumption while standing was about 
10 per cent, greater, and while sitting 2-3 per rent 
greater, than while lying down. Movements such as 
raising ono arm or crossing the legs at intervals of 
less than 1 min also cause increases, and must there¬ 
fore be proscribed while measuring basal metabolic 
rates. 
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University of Illinois Engineering Experiment Station. Circular No. 
13 ■ The Analysis of Fuel Qu, fly Prof 8 W, Parr *nd F. E Vondeveer, 
Pp. 41. (Urbane, III) 20 ceute. 

Tbo 17*.« of Fish for Mosquito Control. Pp 12a (New York The 
Rockefeller Foundation.) 

British Musernn (Natural History)* Picture postcard Set (3.7, 
Restorations of fcxtlnot Reptiles. flerle* No 1. 10 tarda in Monochrome. 
(I^ndou. British Museum (Natural History)) H. 

British Museum (Natural History). Report on Cetaoea stranded on 
the British Coasts during 1923 and 1924 By Sir B. F. Hsrmei. Pp 84 
4-1 map (London . British Museum (Natural History).) 8s. 

International Geographical Union. Report for the period July 1922- 
Decembur 1924, with Lieu of the National Committee* and the Statutes* 
etc Edited by Sir Chailes Close Pp. 64. (London: Printed by 
Hamsun and Hons, Ltd ) 

Geological Hurvey of Uganda Memoir No. 1 : Petroleum In Uganda 
By E J Waylund Pp 01+ 4 map*. (Entebbe) b» net. 

Agricultural Research Institute, Pnsa, Bulletin No 147 List of 
Publications on Indian Entomology, 1922 (Compiled by the Imperial 
Entomologist) Pp. 42, 7 annas Bulletin No 155 List of Publica¬ 

tions on Indian Entomology, 1923 (Compiled by the Imperial Entomo¬ 
logist ) Pp, 59 11 annas. (Calcutta Government of India Central 

Publication Branoh ) 

Catalogue of Indian Insects Part 4 Trypetidw (Tiypanefdee) By 
R Senior-White. Pplil + JiS 8 annoy, r»rfc 6 Nitidcbdn* By 8, X 
Ohatterjee, Pp, vl-HO KJ annas (Calcutta Gouiinment of Iodia 
Central Publication Branch ) 

Ministry of Finance, Egypt. Suivey Department Geological Nnrvey 
of Egypt. PaUHonlnloglc&l Heriwa, No ft Catalogue drs invert6br*a 
fosaile-t de 1 Egypt** repr^senWs dnns lea coUectionh du Mna^fl da Giologie 
an Calre. Par R Kourtau. Terrains Jum-sique* 1« partie Echino- 
dermcs Pp xi-fJ9-f-5 planches (Cabo • Government Publications 
Office) 6 P T 

National Institute of Industrial Psychology, Annual Report and 
Statement of Accounts for the Y«*r ended 31st December 1924, to be 
presented at the Fourth Annual Meeting of Members to be held at the 
Office* of the Institute, 329 High Holborn, London, W C.l, on Wednesday, 
26th of March 1925, at Five p.m Pp Yt (Lorn Ion : 32ft High Hoi bom, 
W.O 1.) 

Couseil Permanent International pour I'Exploratlon de la Mer 
Rapports et Proo^s-verbaux ties Reunions Vol 3if A Abort Account of 
the Statistics of the Sea Fisheries of England and Wales By T. Edaei 
Pp 27 (Copcnhague Amir Fred Host et tils ) 

Report of the Rugby School Natural History Society for the Year 
1924. rp. 42 (Rugby*) 


Diary of Societies. 

SATURDAY, March 26. 

Institution ox Municipal and County Engineers (Yorkshire District) 
(at Doncuater), at 11 a if 

Midland Horn-runs of Mimw Eao/nekrs (at Danum Hotel, Doncaster), 
at 2.15 —Pi of J A, S. Ritson and W' L. Grassham Notes on Devices 
to prevent Ovei winding.—J H Cockhurn Mines (Working Facilities 
anu Support) Act, Part I , Iftiia —Dr K. W Smith and F. H. Townend 
Manufacture of Coke-oven Coke 

Royal Institution of Great Britain, at 8—Prof. J H Ashworth. 
The Netvous System and some Reactions (I.) Of Clliatu Protozoa and 
He* Anemone* 

MONDAY, March SO 

Inhtitutk ov Actuaries, at A — R I) Andmson Apportioummit of a 
Trust Fund between Life Tenant ami Reversioner. 

Institution or Mkuuanical Engineers (Graduates' Section, London), 
at 7.—Infaunal Discussion on Road t> Rail Transport. 

Junior Institution or Kniinkers (North-We»tero Section) (at Id St. 
Mary’s Parsonage, Manchester), at 7 J6.—Informal Meeting. 

Sooittivor Chemical Industry (Yorkshire Section) (at Great Northern 
Hotel, Lewis), at 7 10 —O F. Pickering Examination Of Oxidation 
Product* fioin Fatty Acids and Oleines.—Prof, N. M Comber: The 
Laboratoiy Examination of Soils. 

Royal Institute ok British Architects, at 8 —A. B, Fite. The 
Architectural Treatment of Forro-Concrete 

TUESDAY, March 81. 

Rovai. Dunlin Society (at Royal College of Surgeons, Dublin), at 4 15.— 
Prof H. Pringle The Identity of Vitamin A. The Comparative Effect* 
of Human and Cow Milk.—I'rof, J WHson . The Variation* in the 
4)uautitle* of Food required by Cattle for Maintenance and Fat Pro¬ 
duction with larious kinds of Hations. 

Royal Coli kmk oe Ph vet chans of 1>onpon, at 5 — Dr, H, Cameron : 
Home Form* of Vomiting in Infancy (Lumlelan Lectures) (11.) 

Royal Institution or Great Britain, at /U$.—Fiot A. 8. Eddington : 
The internal Constitution of the Bttm (II.). 

Royal Society o^ Medicine, at 5.80.— Dr. W. I>angdon Brown, 
Pror Swale Vincent, L, Pugh. Dr. H Gardiuer-HM, K. Walker, Dr. L. 
Williams, Dr H < richton Miller, J. E. R. MoDonagh, and others: 
Special DIhcurhIoii on Endocrine Therapy 

Royal Photographic Society or Great Britain (Kinematograph 
Group), at 8 ao —Annual General Meeting.—At7.—A. Pereira: Personal 
Reminiscence* of the Mauut Everest Expedition, 1924, 

Institution ok Et kotkioal Enoinsesw (North-Western Centre) (at 
Engineer*' Club, Manchester), at 7.—Annual General Meeting 

Society or Chemical Industry (Birmingham and Midland Section) (at 
Birmingham University), at 7.15 —Dr. R Lessing: 'Hie Inorganic 
Constituent* of Coal, 

Hull Chemical and Enoinkerino Society (at Grey Street, Hull), at 
7,46 — Cept T. G. Loggott: Modern Engineering Development. 
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Women's Electrical Association (at 5ID George Street, Hanover Square), 
at 8.—Miss M. Partridge: What la Electricity V 

Institution or Eleotriual Knqihsihm (Wireless Section), at 6*- Major 
A. G Lee and A. J. Gill The Letfteld Coupled Axe. 

Society or Chemical Industry (Glasgow flection) (at 80 Elm bank 
Crescent, Glasgow), at 7.—Annual Meeting 

Institution or Electrical EnoiNekrs (South Midland Centre) (at 
Birmingham University), at 7.—Col. T. F. Puree* * The Post Office and 
Automatic Telephones. 

Royal Miorosookioal Society (Biological Section), at 7,8a 

Society or Puauo Analyst* and other Analytical Chemists (at 
Chemical Society), at 8.—W. Dickaon : Quantitative Estimation of 
Cotton, Linen, and Wood Fibres in Paper Pulp.—Dr, J. il Drummond; 
Vitamin* Id Bread.—G (>. Elsdon : Proposed Standards for Lemon 
Cheese Discussion on the Desirability of Standards far Food Products 
- Dr P H Prauanitr Demonstration of Laboratory Filters made of 
Sintered Glass and their Various Uses. 

Royal bociett or Arts, at 8,—W. Nunn: 81am Its Prosperts and 

. Possibilities. 

Entomological Society or London, at 8. 

Royal Society or Medicine (Surgery Section), st 8.80 — Sir Charles 
Reliance, L. Go Hedge, and L. Hailey: Some Results of the Experi¬ 
mental Anastomosis of Certain Nerves with Neighbouring Nerve* 
(with Cinematograph Demonstration). 

THURSDAY, April 2. 

Royal Sooikty, at 4.80—Prof. H E Armstrong; Studies on Eneyme 
Action XXTit The Oxidase EHect and the Phenomena of Oxidation 
in General Carbonic Oxide - N, K, Adam and G Jessup* An Ex 
plsnatinn of the so-called Intertroctlon Phenomenon between Solution* 
and the Molecular Significance of Negative Surface Tension .—To he read 
in title only —Dr .lam- Sands Investigation of Oxidation In the Blood 
of. Eartliworms.—R Snow* Conduction of Excitation In the Leaf of 
Afimoea Spqfaztinit —Dorothy Adam* * Investigations on the Crystal¬ 
line Lens. 

Linnean Society or London, at 6.—W. C F Newtm. The Cytology of 
the Genus Tullpa —W’ It B Oliver , III ©geographical Relations of the 
New Zealand Region 

Royal College or Puvsipians or London, at 5—Dr. H, Cameron 
Some Form* of Vomiting in Infancy (Lumlelan Lectures) (IU.). 

Royal Institution or Great Britain, at 6.U.—T Thorne Baker: 
Chemical and Physical Effects of Light (II )* Transmission of Light 
Images by Electricity. 

Child-Study Society (at Royal Sanitary Institute), at 6—Ben Greet: 
Plays for Clnldien. 

iNBTnuTioN or Electrical Engine era, at a.—H. M Sayers and others: 
Discussion on Electricity Supply Tariffs.—0 Wilkinson and R 
McCourt Electricity Supply Tariff* Their Simplification by Dis¬ 
crimination 

Institution or Automoriii JCmoinebm (Graduate*' Meeting) (at Water¬ 
gate House, Adelphi), at 7 8ft 

Chemical Society, at C. 8 Gibson and J. L. Slmonsen : The Forma¬ 
tion of d Si: 2 : ^trlmethylrythihexan-^one-l-carboxylic Acid from 
d-camphorquinono.—W. H Gray Aromatic Esters of ACylecgoulnea. 

FRIDAY, Aphil 8 . 

Royal 8001 hty or Medicine, at 5 —Dr. J. Freeman, Dr. B, Kelly, and 
others Discussion on Paroxysmal Uhlnarrh<*a, or Vtwo-motor Rhinitis 

Royal Ooli.rge of Surgeons or England, at Sir Arthur Keith: 
Demonstration of Acromegaly and Allied Disorders of Growth. 

Philological Society (at University College), at 6.80.—Prof. V. A. 
Oraigie . Dictionary Evening 

Society or Chemical Industry (Liverpool flection) (at Liverpool iVitL 
vevsity), at fl — Annual Meeting 

Society or Chemical Industry (Wauchester Section) (Annual Meeting) 
(at 16 St. Marys Parsonage, Manchester), at 7.“-I)r. O H. Lander: 
Smokeless Fuel and Oil 

Institution or Mechanical Enoinrers (Informal Meeting), it 7,— 
DinouHnion on Modern Developments of Gas Production. 

Royal PHcrroOHApmo Society or Great Britain (Pictorial Group), 
at 7 

Junior Institution or Engineers, at 7.80.—G. W. Tookey: Engineering 
Contract*. 

North Bast Coast Institution or Engineers and 8 rinbuildem 
(M iddlesbrough Graduate (Section) (at Cleveland Scientific and Technical 
Institution, Middlesbrough), at 7.80.—B. A. Davies * Ships* Life- 
Saving Appliances. 

Royal Aeronautical Society (Scottish Branch), at a—Major O. B. 
Scott • The New Empire View of Airship*and the Practical Possibilities 
arising therefrom. 

Royal Ixititotiox or Great Britain, at ft.—Air Daniel Hall; The 
Productivity of English Land. 

Society or Chemical Industry (Liverpool Section) (at Liverpool)^ 
Annual Meeting. 

Society or Ohrmical Industry (Manchester Section) (at 10 St. Maty*s 
Parsonage, Manchester) —Annual General Meeting 

SATURDAY, A ran, 4. 

Royal In*t*yution or Great Britain, at 8.— Prof, J. H. Ashworth J 
The Nervous System and some .Reactions (It.): Of Marine Annelid* 
and Barth worm*. 

Ipswich and District Natural History Society (at lp*wioh),—J. 
Reid Moir: The Antiquity of Man in Ipswich (Presidential Addreas). 

PUBLIC LICTUgfti 

SATURDAY, March 96. 

Horniman Mtfenm (Foriwt e* 8 M, Miltigan: 

Ahinuua of the 8ea«*hore. 
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The Proscription of Darwinism. 

O N March 23 the Governor of Tennessee signed a 
Bill which enacts that " it shall be unlawful^for 
any teacher in any of the universities, normal schools, 
and all other public schools of the State which are 
supported in whole or in part by the school funds of the 
State to teach any theory that denies the story of the 
Divine Creation of man as taught in the Bible, and to 
teach instead that man is descended from a lower order 
of animals,” This Act marks another important ad¬ 
vance in the outlawry of Darwinism in American educa¬ 
tion. Tennessee is one of the most enlightened of the 
Southern States, but it has followed the example of live 
others. The last previous action, as stated in Prof. 
J. W. Gregory's u Menace of Colour,” 1925, p. 74, was 
the unanimous decision last July of the State Education 
Committee of Georgia to refuse grants to any school or 
university which teaches the doctrine of evolution. 
The Legislature of Florida had earlier decreed, also 
unanimously, that it is “ contrary to the public welfare 
for teachers paid by taxation to teach as a fact any 
hypothesis that links man in blood relationship with 
any lower form of life,” A Bill with the same purpose 
was defeated in Kentucky by one vote only. Text¬ 
books of biology have been debarred from schools in 
North Carolina because they asserted a relationship 
between man and monkeys. 

This proscription of Darwinism is the result of two 
main impulses—one religious, the other racial. The 
religious impulse is the more publicly expressed, and is 
doubtless the more influential. The Fundamentalists 
in the United States are as powerful as the Evangelicals 
were in England seventy years ago. The conclusions 
of “ The Origin of Species ” were denounced by Bishop 
Samuel Wilberforce to the British Association at Oxford 
in i860; and his argument that they are inconsistent 
with Genesis had to be taken seriously. The support 
to that position had become negligible in England fifty 
years ago; but its survival in the United States is shown 
by the writings of Mr. W. J. Bryan, who has been thrice 
candidate for the Presidency, and was State Secretary 
in Wilson's cabinet. His theological books, including 
his “ The Menace of Darwinism, and the Bible and its 
Enemies" (1921), “ In His Image " (1922), and " Shall 
Christianity remain Christian ? ” (1924), are written in 
the frame of mind of Wilberforce; and as the Bishop 
repudiated an ape as his ancestor, Bryan represents 
Darwinism as adding insult to injury by insistence 
that man has descended, not from an American, but 
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from an African monkey. ^ Bryan regards the Modern¬ 
ists as descending from Christianity to Atheism by 
successive adoption of seven grievous errors-V* The 
Bible not infallible; Man not made in God’s image; 
no miracles; no Virgin Birth ; no Deity ; no Atone¬ 
ment ; no Resurrection.” The multitude of those who 
make this descent is attributed to Darwinism. “The 
principal objection to Evolution,” says Bryan, “ is that 
it is highly harmful to those who accept it, and attempt 
to conform their thought to it Evolution does not 
ruin all who accept it, neither does smallpox kill all who 
take it. In fact only five per cent of those who take 
smallpox die of it. .The spiritual mortality among 
evolutionists is greater than that.” Bryan is probably 
right in his view that Darwinism has been the most 
effective factor in undermining belief in the literal 
inspiration of the Bible. Hence it is charged with being 
the main cause of the asserted decline in American 
morals and ethics. “ Darwinism,” says Bryan, “ chills 
the spiritual nature and quenches the fires of religious 
enthusiasm.” Fairhurst, in his “Atheism in our 
Universities,” complains that their influence is ruinous ; 
he declares that most of the students drink, half of 
them gamble, and only a tithe of them are interested in 
religion. A census is claimed to show that eighty-five 
per cent, of the students enter the Universities as 
Christians; the number of sceptics is doubled in the 
first year and trebled by graduation. Some Funda¬ 
mentalists describe American society as “ brought to the 
verge of ruin by a godless philosophy,” which is based 
on evolution. Hence Bryan declares “ Evolution is the 
Menace of Civilisation, It is the greatest menace to 
civilisation as well as to religion. Belief in God is the 
fundamental f$ct in society; upon it rests all the 
controlling influences of life. Anything that weakens 
man’s faith in God imperils the future of the race.” 

Bryan's attempt to refute Darwinism is futile. It 
is, he says, “not science at all; it is guesses strung 
together.” In support of its unscientific character he 
quotes “ Dr. Etheridge, Fossiologist of the British 
Museum,” and misrepresents modem authorities such 
as Bateson. The main charge against it is that it is 
“not only groundless but absurd and harmful to 
society, as it rests on the brute doctrine of survival of 
the fittest, which is said to encourage selfishness, to be 
fatal to the spirit of brotherhood, and to render certain 
the destruction of modem culture by international and 
industrial war. Men with such convictions naturally 
feel bound to prevent national funds being used in the 
spread of such pernicious doctrine. No teacher in a 
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public school ini the States would be permitted to teadh . 
that monarchy is superior to republicanism, and Bryan 
objects to public funds being used to sap national faith 
by “ teaching daily what cannot be true if the Bible be 
true.” He claims that men of science are a small 
minority and should not be allowed to use the public 
schools for the dissemination of their subversive 
dogmas. 

The campaign against Darwinism also gains support 
from the objection to its evidence of a common ancestor 
for the Negro and Caucasian. The extent of this 
impulse is uncertain, but it is significant that the six 
States which have taken action against evolution are 
all in the south. On this question the Bible would 
appear to agree with Darwin ; for did not Paul on Mars 
Hill declare that Gcd “ hath made of one blood all 
nations of men ” ? Some Americans avoid this diffi¬ 
culty by denying that negroes are descendants of Adam 
and claim that accordingly they are not men. The 
negro is a Boulless animal at the head of the ape family 1 
Believers in Noah’s Deluge may fairly claim that the 
negro cannot have varied from the white stock as 
quickly as would be necessary to explain his appearance. 
on earlier Egyptian records. If the negro be not ft 
descendant of Noah, the Bible statements regarding “aft 
men " are held not to apply to him. 

The inter-racial difficulties in the southern states have 
certainly helped the anti-Darwinism agitation indirectly; 
for their educational backwardness and the poverty Of 
one section of their people is due to the presence of the, 
negro and to cheap negro labour. Recent statistics 
show that in two counties in North Carolina the white 
crofters and “ renters ” have a cash income per person 
of fourpence and sevenpence per day respectively; 
the corresponding classes of negroes earn a penny a day 
more. Families with such income cannot afford educa¬ 
tion, books, newspapers, doctors, or enjoy a reasonable 
standard of life. It is not surprising that they retain 
beliefs which, according to British notions, are decades 
out of date. 

Bryan's eloquence and sincerity have made him, 
perhaps the most powerful recent individual influence in* 
American politic*. But he has often failed to petsua&T 
his countrymen to adopt bis policy. His present appeal * 
for trust in the Rock of Ages rather than in “ Agesot’- 
Rocks ” may carry still further the educational outlawry 
of Darwinism; but it will probably fail in the end as OUtf 1 '' 
pletelyas his famous appeal to the United $t*teatoadh( 4 ' 
bimetallism “ to save a world crucified on a CmpbW'-'' 
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"{: , Isostasy. 

Iwstasu und Sekwfremessung: ihre BedmUungjur geolo- 
giscke Vorgdnge. Von Prof. Dr. A. Born. Pp. lii -h 
* 160. (Berlin ; Julius Springer, 1923.) 2*20 dollars. 

T HE variation from place to place of the intensity 
and direction of the force of gravitation is one 
of the comparatively few phenomena from which we 
can obtain some knowledge of the nature of the earth’s 
interior. We owe to Pratt and Airy the demonstration 
in 1855 that, broadly speaking, different regions of the 
earth’s crust balance one another, or, as it is now 
expressed, are in a state of isostasy ; that the weight of 
mountain masses above the sea-level is compensated by 
a defect of density below them, and that ocean deeps are 
underlain by material of high density. But, whereas 
Pratt believed that the high places of the earth were the 
result of expansion of the material beneath them, Airy 
compared a mountain range to a log of wood floating in 
water, which it displaced and by which it was buoyed up. 
After nearly seventy years the same difference of opinion 
1 as to the real meaning of isostasy continues to persist. 
In his treatise on isostasy and gravitation, Prof. Bom 
has furnished us with a comprehensive exposition of 
the different methods of interpreting the results of 
gravity determinations and of the evidence that, in 
conjunction with geological data, they afford of the 
internal structure of the earth. 

The intensity of gravitation at any point is accurately 
determined by observing the number of swings of a 
pendulum of known length during a period recorded by 
a chronometer, checked by astronomical observations 
or wireless time-signals. At sea other less exact means 
have hitherto been employed, but Dutch observers 
have now shown us that pendulum observations can 
be carried out in a submarine sunk to a sufficient depth 
to be practically free from wave action. 

In the United States, numerous observations have 
been made by J. F. Hayford and William Bowie, of the 
UJ 5 . Coast and Geodetic Survey, and the values ob¬ 
tained have been made the basis of calculations to 
show how far the principle of isostasy corresponds with 
the facts (U.S.C and G.S. Special Publications, Nos. 10, 
n, 40,69, arid 99), 1 In these the value experimentally 
determined, g s is compared with a calculated value, y c> 
based on the assumed value, at sea-level * at a point 
directly below. To obtain g, from % the following 
corrections are made: (1) for difference of altitude ; 
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(2) for the attraction of the local rocks above sea-level, 
assumed to have a density of 2*67; (3) for the defect of 
density below sea-level necessary to compensate for 
the weight of the rocks above it. The difference 
g-g L is the isostatic anomaly of Hayford and 
Bowie. It is quite small, usually less than 0*05 of a 
dyne, but occasionally approaching a tenth of a dyne. 

In calculating the effect of the compensating defect of 
density, they assumed that it was distributed uniformly 
below the point of observation from sea-level down to 
a depth known as the level of compensation, where 
the density and pressure were supposed to be every¬ 
where uniform. Various depths were taken as the 
basis of calculation, and that which gave the lowest 
isostatic anomalies was supposed to be the nearest 
approximation to the level of compensation. On this 
basis Bowie obtained for mountainous areas a depth of 
95 km. Calculations by Hayford based on deflexions 
in the direction of gravitation gave a depth of 97 km. 
Accordingly, Bowie assumed a depth of 96 km. in 
place of 113 7 km. previously adopted by the Survey. 
The depth of compensation derived from gravity data 
at low stations would be indeterminate, but there can, 
in my opinion, be little doubt that in plains and even 
plateaux a level of practically uniform density and 
pressure would be found at a much smaller depth, say 
20 or 30 km. 

The truth is that the idea of a level of compensation 
does not correspond to any important reality in Nature. 
It has no more significance than the level of the base 
of the largest and deepest of a number of icebergs. 
It seems obvious to a geologist that the amounts of 
compensation corresponding to different elevations 
are not to be represented by columns of equal depth 
and different densities, but by columns of approximately 
equal densities but varying depths In other words, 
the loftier the mountain range the deeper its founda¬ 
tions extend into the earth. Both mountains and their 
foundations appear to be mainly composed of similar 
comparatively light material, the 44 sial ” (sedimentary 
and acid crystalline rocks), which in general rests 
upon and m mountain areas displaces more or less 
the heavier “ sima ” (basic material) below. 

Isostatic anomalies are in some cases to be attributed 
to the support afforded to local elevations by the 
intrinsic strength of the earth’s crust. This support 
is, however, given only for a limited time, except by 
rocks-in the closest proximity and at a comparatively 
low temperature. Isostasy is a condition to which 
there is a constant approximation but which is never 
reached; for new developments, such as sedimentation 
ox erosion, the formation or melting of ice-caps, and 
lateral compression or tension, are continually arising, 
which tend to destroy it, and then the process of 
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adjustment has to recommence once more. Other 1 
anomalies, perhaps the majority, can be best explained 
by the local occurrence near the surfaces, of rocks or 
deposits of a density differing in a marked manner 
from that assumed. 

There is another method of reduction of gravity 
determinations, that of Bouguer, which throws more 
direct light upon the geological structure of the crust. 
The observed value, g, is reduced to what it would be 
at sea-level 3 if the whole of the rocks above (near 
enough to exercise any appreciable attraction on the 
point of observation) were removed This value is indi¬ 
cated by the symbol g* (i , and the difference - y a , where 
y„ is the theoretical value at sea-level, affords infofma- 
tion of the depth to which the sial extends below it. 4 
This is illustrated by an interesting map, by Kossmat 
and Lissner, of Middle Europe from Denmark to Sicily, 
showing the relation of g* 0 - y 0 to the great folds of 
sial, which form both the mountains above and their 
foundations below. 

The whole subject of the relation of isostasy to 
mountain building, erosion, sedimentation, glaciation, 
and different types of earth structure is discussed in 
detail by Prof. Bom. He makes the freest use both 
of the American determinations and of those of the 
Indian Topographical Survey, which will always remain 
a monument of the enterprise of Sir Sidney Burrard 
and his colleagues Prof. Born gives a detailed 
account of the work of Hecker and others in marine 
areas, and of the light thrown by the results obtained 
by Hecker Borras, Kohlschutter, and Krenkel on the 
nature of the nft valleys of Africa and South-western 
Asia. 

Other subjects dealt with by Prof. Bom are pseudo- 
anisostasy, the apparent departure from isostatic 
adjustment resulting from the attraction of rocks 
which do not form part of the column immediately 
below the point where gravity is determined, so that 
their weight is not included in that of the column; 
observations in oceanic volcanic islands—which usually 
show an excess of gravitational force due to a lag of 
isostatic adjustment; the relation of earthquakes to 
the want of isostatic adjustment; and generally the 
assistance afforded by observations of variations in 
gravitational force in the interpretation of the mean¬ 
ing of the present configuration of the world, and 
of the changes which have taken place in its past 
history. 

Prof. Bom's work is usefully supplemented by 
two memoirs from the Finnish Geodetic Insti- 


* 1 the “ gcoid,” the level at which the sea would 

atond If admitted by canal* to a point immediately below the point of 
eftwrvatton. It differs btft little from the triaual ellipsoid of HeWrt or 
the rotation ellipsoid of Hayford and Bowie. 

* It would be better if the expression y* - oould be employed, wham 
T* rtjweiented what would be the force of gravity at sea-level if theearth’f 
oust below it were composed entirely of sima, for this difference would 
roughly correspond to the depth of the sial bekw seEtovel. “ 
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tute. 5 Dr. Heiskanen has calculated the isostatic 
anomaly m a number of localities in Europe and the 
Caucasus. These calculations have been made, first 
on the same lines as those employed by Hayford 
and Bowie, and secondly on the Airy hypothesis that 
it is the depth of the lighter material that varies. 
From the isostatic anomalies obtained in this way it 
would appear that the latter hypothesis is more in 
accordance with gravity determinations than the 
former. This is the case even with the determinations 
in the United States with which Hayford and Bowie 
have worked. At the same time, the results obtained 
indicate that the thickness of the “ earth's crust” 
(presumably that of the sial) below sea-level varies in 
different localities. Another important conclusion is 
that the idea that mountain ranges are not com¬ 
pensated separately but only in conjunction with their 
marginal depressions (Randsenken), and that the 
former are therefore under-compensated and the latter 
over-compensated, must now be abandoned. It has 
been supposed that the Harz and Riesengebirge are 
uncompensated. Dr, Heiskanen denies that this is 
the case. The detailed account of the results of 
the tnangulation of South Finland is also of great 
interest. It contains (inter aha) a comparison of 
the deviations of the direction of gravity actually 
observed at the triangulation stations with those 
calculated from the orographical features and the 
compensation determined by the methods of Hayford 
and Bowie. The knowledge of the details of the 
topographical features is, however, at present too 
imperfect to allow any conclusions to be drawn. 

Comparatively few contributions to gravitational data 
have come in recent years from the British Empire— 
with the conspicuous exception of India—though so 
much requires to be done within its limits. It is greatly 
to be desired that we shall in the future take a due 
share in this important work. 

The recent meeting of the Geodetic Union in Madrid 
included a section devoted to isostasy. Unfortunately, 
the German and Austrian men of science, who have 
done so much to advance knowledge in this direction, 
were not permitted to attend. Their co-operation 
would have been all the more valuable because they 
have worked on lines somewhat different from those 
pursued in India and the United States. They have 
taken the fullest advantage of the information afforded 
by a century of geological research on the structure and 
past history of the earth’s crust. It is absolutely 
necessary that geodesists and geologists should work hi 
the closest association with one another if trustworthy 
conclusions are to be reached. John W. Evans. 


• <■ UAterauchuftfen ttberSebwwkrtft a&d totfufa,” voo W. Hddantft; 
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Early Chemistry. 

The Story of Early Chemistry . By Prof. John Maxson 

Stillman. Pp, xiii -f 566. (New York and London : 

D. Appleton and Co., 1924.) 1 8 s. net. 

HE 44 noticeable gaps ” which so many books are 
44 intended to fill ” are often discernible only to 
the authors. However, the absence of any book in the 
English language which deals adequately with the early 
history of chemistry will have been brought home very 
forcibly to all those whose business or inclination has 
led them to inquire into the available literature on this 
subject. It is therefore with genuine pleasure that we 
Welcome the late Prof Stillman’s thoughtful and 
scholarly treatise—a pleasure that is, alas, tinged with 
regret at the author’s death just before the book was 
published. 

As Prof. Stillman remarks in his preface, modem 
historians of chemistry have laid the emphasis upon 
the more recent development, so that it was very desir¬ 
able to write a history of early chemistry which should 
incorporate the results of the investigations of Berthe- 
lot, Duhem, von Lippmann, Ferguson, Sudhoff, and 
other scholars. It may be said at once that the author 
has admirably accomplished the task—no light one— 
which he set himself. His book is brightly written, 
well balanced, and extremely accurate both in the 
main ideas and in the illustrative detail. No scientific 
library can afford to be without it, and this by reason 
of its intrinsic merits, quite apart from the fact that 
it has at present no competitors. A very valuable 
feature of the book is that, while avoiding a show of 
erudition, it gives full references to authorities for all 
important statements, and will thus prove useful to 
those who are engaged in research upon the history of 
chemistry. 

In a field which extends from the beginnings of 
civilisation to the Chemical Revolution, no one man 
can hope to be infallible throughout. Prof, Stillman 
was especially interested in the fifteenth century, and 
in his account of this period he is seen at his best. He 
evidently has here a close acquaintance with the original 
sources, and his description is penetrating, sympathetic, 
and sound. For the other periods, he has relied chiefly 
upon the work of other scholars, but his judgment in 
the use of authorities is seldom at fault and is generally 
very shrewd. Particularly good is the first chapter, 
which deals with the practical chemistry of the ancients. 
On the question of the origin of chemistry he is not so 
tmtworthy, and seems to be quite unaware of the 
theory of the -growth of civilisation now so warmly 
, advocated by Prof. Elliot Smith and Mr. W. J. Perry— 
4- thebry %hich has a very direct bearing upon the 
the With of chemistry* 
at&a.^VQL, 1 15] 


The theories of the ancients upon matter and its 
changes (Chapter iii.) are described adequately but by 
no means comprehensively. Justice is scarcely done 
to the Greek thinkers, although we are pleased fo see 
the stress which Prof. Stillman lays on the Timasus, 
the influence of which upon medieval chemical thought 
was very considerable. 

That the description of chemistry in Islam is 
thoroughly unsatisfactory is no reflection upon Prof, 
Stillman. From the published work on this subject 
which he had at his disposal, he could not possibly have 
produced a better account than he has done. He might, 
however, have got an Orientalist to look through his 
transcriptions of proper names, and thus have avoided 
such needless errors as Moaonia for Mudwiya , Oneeyade 
ior'Omayyad (p 175), and EpConfy for Al-Sufi (p. 176). 
These arc details which should receive attention in the 
second edition. 

In dealing with the seventeenth century, again, Prof. 
Stillman has almost entirely neglected the brilliant series 
of chemists at the Jardin des Plantes—Bcguin, David¬ 
son, Glaser, and others—who did much to prepare the 
way for the great Lemery. Taken as a whole, how¬ 
ever, the book is a worthy example of modem American 
historical scholarship, and may justly claim to rank 
with Cajon’s “ History of Physics/ 1 Smith’s “ History 
of Mathematics/’ and Lynn Thorndike’s “ History of 
Magic and Experimental Science.” 

E J. Holmyard. 

On Being Born and Well Born. 

Genetics and Eugenics ■ a Text-Book for Students of 
Biology and a Reference Book for Animal and Plant 
Breeders. By Prof W E. Castle. Third edition. 
Pp. viii + 434 + 60 plates. (Cambridge, Mass.; 
Harvard University Press; London ; Oxford Uni¬ 
versity Press, 1924.) 12 s. 6 d> net. 

HE fact that this third edition is subdivided mto 
forty-two chapters, six of them new, may pro¬ 
vide an indication of the variety of the topics which 
interest the geneticist. In American literature this 
book, not the least remarkable feature of which is its 
cheapness, occupies the position which Punnett’s 
Mendelism ” and Thomson’s u Heredity ” together 
hold on the eastern side of the Atlantic : it offers to a 
very wide public an introduction to genetical fact and 
theory and some notion of the applications of the 
science in agricultural and sociological endeavour. 
Associated with this edition there is a laboratory- 
manual which outlines a very useful half-year’s ele¬ 
mentary experimental course in genetics. Most of the 
experiments demand the employment of Drosophila 
melanogaster, but this does not make the manual 
unsuitable, for there is an adequate supply of this, 
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unrivalled experimental material now available in 
Great Britain as well as in the United States. 

The book is not meant to be a text-book for a class in 
genetics : the intention of its writer is that it should 
be a text-book for students of biology and a reference 
book for animal and plant breeders. The character¬ 
istic stamp of the personality of the author is too 
deeply impressed upon its pages, in our opinion, for the 
book to be the ideal introduction to the subject for the 
student of general biology, and the value of those 
chapters which deal with the phenomena of inheritance 
in the different species, great as it is to-day, must 
quickly tiecome depreciated in view of the recent 
appearance of such monographs as are included m 
“Bibliographia Genetiea ” To the geneticist, however, 
the book is most attractive, for in no other form could 
the views of the author, who, both as teacher and as 
experimenter, has contributed so notably to our know¬ 
ledge of genetics, be so attractively placed on record 

There is abundant evidence in this book that Prof. 
Castle knows his rodents : that he knows his fowl as 
well is not so certain. On p 77, for example, he 
submits that “ one condition on which the crowing 
instinct of cocks rests is the production in its body of 
substances produced by the testis.” While it is certainly 
true that the gonadless fowl does not crow, it "is equally 
true that a cock castrated and with an ovarian implanta¬ 
tion will do so, and that a hen, perfectly normal in 
structure and functioning in every way as a hen, will, 
in the protracted absence of the male, crow most 
vigorously, though her voice may not be so full of 
challenge On p. 300 it is stated that ” fowls of both 
sexes will develop the same plumage characters, viz. 
the full plumage of normal males, if no secretions 
interfere.” It is true that the plumage of the capon 
and the poularde is as that of the normal male in colour 
and structure, but that of the gonadlcss bird is far more 
luxuriant in its growth and far looser in its texture than 
that of the functional cock. We think also that Prof. 
Castle accepts with too little reserve the suggestion 
that the “ luteal ” cells in the ovary of the hen and in the 
testes of the henny-feathered cocks are the source of 
an internal secretion which inhibits cocky-feathenng. 
The weight of modem opinion is quite opposed to this 
contention. 

In discussing the relation of Mendelism to mutation 
and evolution, the author submits that the Mendel* 
ising characters of the domesticated mammals consist 
very largely of such economically unimportant qualities 
as coat-colour, hair-length, or hair slope, and that 
the really valuable characters, such as those of 
size, proportion, early maturity, milk-yield, butter- 
fat content, wool, and fecundity, are not typically 
Mendehan in their inheritance, but are examples of 
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blending. We were about to debate the question as to 
what exactly the author regards as typically Mendelian 
when a few lines further on we found that Prof. Castle 
acknowledges that very likely the inheritance of 
these complex characters of economic importance is also 
Mendelian. He provisionally accepts the conception 
of multiple factors, but is mistaken in assuming that 
such a theory demands that there shall be no dominance. 

Forty-seven pages are devoted to eugenics. In a 
book such as this, written for such a public, it is indeed 
desirable, we think, that an outline of the facts of human 
inheritance should be included, for the determination 
of the extent to whirh mankind is subject to the general 
principles of genetics is most certainly a biological 
problem and one that should be brought to the notice 
of the student of biology. To determine how far these 
principles are socially controllable, on the other hand, 
is a problem for the sociologist, and Prof. Castle, a 
geneticist, makes no serious attempt to deal with it. 
However, he closes the book with a somewhat pessi¬ 
mistic chapter on “ The Possibility and Prospects of 
breeding a better Human Race,” in which he calls 
largely upon the conclusions of Prof. Cattell, drawn from 
the latter's study of the families of the one thousand 
leading men of science of the United States 

We commend this book especially to those who 
enjoyed and so ceaselessly quote “ Eugenics and other 
Evils ” They will find therein such conclusions as 
the following reached by one who is qualified to speak 
with some authority. The normal unperverted instincts 
of the average man have a distinctly eugenic trend. 
Cupid is a safer guide in matrimony than a licensing 
board. Racial crossing among men, as among domestic¬ 
ated animals, is biologically beneficial within limits. 
This mixture of elements not too dissimilar, provided 
the social heritage is not unduly disturbed, is on the 
whole beneficial. Biologically the human race can be 
improved only by improvement of the germpiasm. If, 
as vseems probable, acquired characters are not to any 
considerable extent inherited, then environmental 
agencies affect man chiefly culturally, not biologically. 
Practically we are limited to such eugenic measures 
as the individual will voluntarily undertake in the light 
of present knowledge of heredity It will do no good, 
but only harm, to magnify such knowledge unduly, ot 
to conceal its present limitations. We should extend 
such knowledge as rapidly as possible but not legislate 
until we are very sure of our ground. 

With such conclusions all geneticists will agree. This 
being so, it is as unjust to blame the geneticist for the 
mishandling by the lawmaker or enthusiastic sociologist 
of the facts that he discloses, as to hold the chemist 
responsible for the adaptation by others of the result# ojf 
his research to the purposes of war. F. A. E. C« 
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Our Bookshelf. 

Meteorological Office : Air Ministry . British RainfaU, 
1923, The Sixty-third Annual Volume of the British 
Rainfall Organisation. Report on the Distribution of 
Ratn in Space and Time over the British Isles during 
the Year 1923, as recorded by about 3000 Observers 
in Great Britain and Ireland . (M.O. 269.) Pp. 
xxii-f 256. (London; ILM. Stationery Office, 1924.) 
15.?. net. 

An analysis of the rainfall for the year is given covering 
the whole of the British Isles. The year was decidedly 
wet, being the wettest year since 1916 except in Ireland. 
The largest excesses occurred in the west. There were 
more days with rain than in any other year since com¬ 
parable statistics began in 1903. The average monthly 
rainfall during the year over the British Isles as a whole 
varied from 6*5 in in February to 1*4 in in June; 
only two months, March and June, showed considerable 
deficiencies. February 1923 is said to be probably the 
wettest February on record. Rainfall maps for the 
British Isles are given for each month, as well as for 
the summer and winter seasons and for the year. 

Examples of dramatic weather during the year are 
given, these occasioning floods in different parts during 
July and November, Serious floods occurred at Carr- 
bridge in Inverness-shire on July 8, and on the night of 
July 9-10 a memorable thunderstorm was experienced, 
and about 7000 flashes of lightning occurred during 6 
hours in London and the suburbs, while 4-55 in. of 
rain fell in Sussex. 

A special article is given on the fluctuations of 
annual rainfall; a comparison is made of different 
groups of 35 years in the period 1868 to 1921, and also 
with the standard period 1881 to 1915, the 35 years’ 
average in general use in the Meteorological Office. 
The averages for the different periods of 35 years show 
a good general agreement. C. H. 

Bearbeitung etnheimischer Tiere. * Herausgegeben von 
Prof. Dr. E. Korschelt. Erste Monographie: Der 
Gelbrand Dytiscus margtnahs L. Erster Band. Pp. 
v + 663. Zweiter Bond. Pp. vii + 964. (Leipzig: 
Wilhelm Engelmann, 1923-24.) n.p. 

These two bulky volumes constitute the first of a series 
of monographs dealing with the fauna of Germany, the 
subjects selected forming a series of “ types ” of the 
animal kingdom for study in the university courses. 
Probably no better subject for the study of insect 
structure and metamorphosis than the “ Gelbrand ” 
could have been selected. Not only is the Great Water- 
Beetle hardy and easily kept in captivity, with a com¬ 
paratively rapid metamorphosis, but it illustrates 
remarkably well the specialisation of a primitive 
type in response to the special circumstances of its 
environment. 

Vol. t deals with the skeletal system, its appendages 
and sense organs, and the nervous, muscular, respira¬ 
tory and circulatory systems of both adult and larva. 
Vol 2 completes the structural treatment with the 
consideration of the fat-bodies, and the alimentary and 
reproductive systems, passing on to development and 
metamorphosis and various aspects of its bionomics, 
finally, there are two very interesting chapters on its 
early literature and systematics, After eadi chapter 
is given a very full bibliography for that particular part 
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of the subject. Both volumes are abundantly supplied 
with excellent illustrations. 

Owing to unavoidable delay in the appearance of the 
work as a whole, it was felt that the results of certain 
pieces of research should be separately published in 
anticipation, so that some of the chapters in the com¬ 
plete work are practically reprints of papers previously 
published by Dr. Korschelt or his collaborators. 

In view of the great attention to detail evidenced 
throughout the work, it is a little surprising to find no 
mention of the “ pigment-spot ’* on the wings, an organ 
that has recently been claimed to serve a stridulatory 
function, neither, indeed, do we find any reference to 
the well-known stridulatory powers of the insect, and 
but the briefest mention of Finkler’s experiments on 
the transplantation of the head from one individual 
to another. 

An index would have facilitated reference, though 
its lack is to some extent compensated for by a very 
full list of chapter headings and subheads for each 
volume. 

A History of Bleaching . By S. H Higgins. Pp. 

viii + 176 + 9 plates (London Longmans, Green 

and Co., 1924.) 10 s. 6 d. net. 

An investigation into the early history of any industry 
is of much interest, and may be of considerable value 
in throwing light on modem practice. Sometimes, as 
in the case of the bleaching of textiles, fairly detailed 
records of ancient processes are found, but it is not 
possible to compare the results obtained then and now, 
because a fabric bleached even one hundred years ago 
inevitably will have become more or less discoloured. 
On the other hand, there are many cases in which we 
can examine the results of ancient craftsmanship, but 
have no knowledge of the methods by which they were 
produced. 

The demand for a “ perfect ” white on cotton, linen, 
and other textiles is comparatively modem. From 
an aesthetic view-point, the slightly brownish or 
greyish tint of white, which must have been the 
ultimate product of the bleacher before the introduc¬ 
tion of chloride of lime, is more pleasing than the more 
luminous bleached white of to-day, which is probably 
the outcome partly of trade competition and partly of 
the requirements of some modem methods of textile 
printing. 

The development of bleaching processes has taken 
place along two main lines, chemical and mechanical, 
and Mr. Higgins in his book traces the improvements 
due, in the first place, to the increase of chemical 
knowledge, and secondly, to the necessity of dealing 
with larger quantities of material. Chemical engineer¬ 
ing received its early stimulus through the exigencies of 
the alkali industry and its offshoots, and thus early 
turned its attention to bleaching and the allied in¬ 
dustry of calico printing; the mechanical developments 
in dyeing processes coming much later. 

With the single exception of the introduction of 
bleaching powder about the beginning of the nineteenth 
century, there has been no fundamental change in 
bleaching processes since a very early period. The 
magnitude of the industry at the present time is 
indicated by the statement in the last paragraph of the 
book that about 2,000,000 miles of cloth are bleached 
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annually in Great Britain, a statement which may be 
approximately accurate if the amount of cloth which 
is partially bleached as a preliminary to dyeing or 
printing, is included. W. M. G. 

Ltverpool Marine Biology Committee . L M.B.C. Mem¬ 
oirs on Typical British Marine Plants and Animals. 
26: Botryllus. By E, Catherine Herdman. Pp, 
xi + 40 + 6 plates. (Liverpool: University Press of 
Liverpool, Ltd.; London : Hodder and Stoughton, 
Ltd , 1924.) 4 s. 6 d. 

The author of the present volume, on the compound 
Ascidian Botryllus, is a daughter and pupil of the late 
Sir William Herdman, who himself, twenty-live years 
ago, wrote a description of a simple ascidian as the 
first volume of the senes to which this is the latest 
addition 

The editors of the senes explain in a preface the 
interest attaching to Botryllus, and its advantages as a 
representative of the group to which it belongs. Miss 
Herdman’s account, which follows, is carefully done, 
well arranged, clearly written, and excellently and fully 
illustrated by means of six plates, one of which is in 
colours. Besides the description of the anatomy, the 
author gives sections on embryology and develop¬ 
ment, and on the formation of the colony, as well as 
paragraphs on such subjects as coloration and the 
systematic position of the family. There are interesting 
references to the germ-layer theory in relation to the 
formation of the organs m the asexually produced 
blastozooids; to the mode of capture of the food 
particles ; to the functions of the neural gland and 
dorsal tubercle; to the cause of the curious recurring 
alternations in the direction of the blood-flow; and to 
the special functions of the colonial vascular system. 
It is, however, to be regretted that m a book which the 
editors hope “ will be found of value by students of 
biology in laboratories and in marine stations, and 
will be welcomed by many others working privately at 
marine natural history,” the author has not included 
some account of the most suitable methods of 
examination. 

The Place of Partial Differential Equations in Mathe¬ 
matical Physics 4 Being a Course of Readership 
Lectures delivered at Patna University in 1921. By 
Prof. Ganesh Prasad. Pp. iv + 49 (Patna: Patna 
University, 1924) n p. 

In the six lectures before us, Prof, Prasad gives an 
interesting account of the part played by partial differ¬ 
ential equations in dealing with vibratory phenomena, 
conduction of heat, gravitational attractions, electro¬ 
statics, magnetostatics, hydrodynamics, electrodynamics 
and the theory of electrons Since D’Alembert’s dis¬ 
covery in 1747 of the equation y~c z y v arising from the 
motion of a vibrating string, the study of natural pheno¬ 
mena by mathematical physicists has led them to 
certain standard types of differential equations. The 
essential difficulty in finding the solution of such a 
differential equation lies in fitting it to specified 
boundary conditions If we have an initial stage of 
heat given by 

f(x)~x for x>o,f(x)~ - x for x<o, 
the first and second differential coefficients are non¬ 
existent at the origin and the equation of linear 
conduction, is meaningless there. An 
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unlimited number of similar cases can be constructed* 
Though partial differential equations ate quite service¬ 
able for most ordinary purposes, in a rigorous treatment 
they have to be relegated to a secondary place. It is 
quite possible that at some future time differential 
equations will appear as but crude instruments and be 
discarded in favour of the more powerful and more 
refined integral equations. 

Linear Integral Equations. By Prof. W. V. Lovitt. 
Pp, xiii + 253. (New York : McGraw-Hill Book Co., 
Inc.; London : McGraw Hill Publishing Co., Ltd., 
1924) 15j.net. 

The subject of integral equations has been much 
neglected in university teaching in Great Britain, partly 
because of the scarcity of text-books suited to the needs 
of the normal student of mathematics. In addition to 
a clear exposition of the theory, to carry conviction 
what the student requires above all is a number of 
particular examples and applications. The works of 
Bochcr (1909) in English, Volterra (1913) in French, 
and Kneser (1922) in German are available but are 
scarcely in general use. 

Prof. Lovitt has produced a very readable book on 
this very important branch of mathematical study. 
The discussion, confined to those equations which are 
linear and in which a single integration occurs, does 
not deal with equations involving several independent 
variables, systems of integral equations or iutegro- 
differential equations. The author covers, however, in 
systematic manner the general theory of linear equa¬ 
tions, exemplifying the points as they arise by a large 
number of particular cases and applying the methods 
to problems in differential equations, the calculus of 
variations, Neumann’s and Dirichlet’s problems, and 
to a series of cases of vibration. There is nothing very 
new in substance in the book, but it is eminently 
readable and very well produced. 

In the High Himalayas: Sport and Travel in the Rhotang 
and Baralacha; with some Notes on the Natural 
History of that Area. By Hugh Whistler. Pp. 
223 + 16 plates. (London : H. F. and G. Witherby, 
1924) 15J net. 

Mr. Whistler’s book treats of sport and travel in a 
remote part of the Himalayan districts of the Punjab, 
Kulu, Lahul, and Spiti, of which the last is geographic¬ 
ally part of Tibet though politically a district of India. 
The chapters dealing with it are of most interest since 
the country is almost unknown, but the whole book 
contains a great deal of valuable geographical and 
natural history material, including a chapter on birds. 
There arc some fair illustrations and an adequate map. 

Ross and Cromarty . By Prof. W. J. Watson, fCam¬ 
bridge County Geographies.) Pp. xi +140. (Cam¬ 
bridge : At the University Press, 1924.) 35. 6<?, ■ 
Prof. Watson has added a useful volume to the 
series of county geographies. The book is especially 
interesting on the human side, though with com* 
mendable restraint his section on the people, race, and 
dialect occupies only two and a half pages. We notice 
that he describes the Celts as members of the Nordic 
race, without actually using that term, and to fw* 
stock he attributes some of the, fair-haired people pf 
this highland area, - , 
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Letters to the Editor. 

[ The Editor does not hold himself responsible fot 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
j the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Disintegration of Atomic Nuclei. 

Since the discovery that high speed protons are 
emitted from the nuclei of a number of light elements 
by a close collision with an a particle, it has been a 
matter of great interest to understand the mechanism 
of these collisions and particularly the fate of the 
bombarding a particle. Dr Chadwick and I have 
shown that the protons are emitted in all directions 
relative to the bombarding particles, but with greater 
velocity m the forward direction. This difference of 
velocity was ascribed to the effect of recoil of the 
nucleus, and assuming that the law of conservation 
of momentum, but not of energy, holds m such 
collisions, we were able to calculate from the 
experimental data the distribution of momentum 
between the particle, proton, and nucleus after the 
collision. These calculations showed that the velocity 
pf the escaping a particle was small for nitrogen, 
sodium, aluminium, and phosphorus, but considerable 
f for boron and fluorine.’ Unfortunately, on account 
of the small number of particles, it is difficult to 
determine accurately the velocity of the proton in 
different directions, but, with accurate data, this 
method should prove useful in throwing light on the 
distribution of momentum amongst the particles con¬ 
cerned in the collision. 

The number of collisions leading to the escape of 
the proton increases rapidly with the velocity of the 
impinging a particle, and in the case of aluminium 
we could observe few, if any, protons when the 
bombarding a particle had a range less than about 
5 cm. The most direct method of studying the 
results of these collisions is to obtain actual photo¬ 
graphs of the tracks of the particles by the well- 
known cloud method. From tne data obtained from 
our investigations with nitrogen, it seemed probable 
that about one a particle in 40,000 would liberate a 
proton when using a source of the swiftest a rays 
available, namely, thorium-C, which emits particles 
of range 8*6 cm, in air. 

The laborious task of photographing in two per¬ 
pendicular directions the tracks of about 400,000 
a particles was undertaken by Mr, Blackett in the 
Cavendish Laboratory, using a modification of 
Shimizu’s method. The results of this investigation 
have been recently published in the Froc. Roy. Soc,, 
107, p, 349, 1925. In addition to a number of 
collisions of the a particle with a nitrogen nucleus 
which obeyed the ordinary laws of an elastic collision, 
Blackett observed eight forks in all where these laws 
were not obeyed, and these he ascribed to collisions 
involving the liberation, of a proton. The fine track 
of the proton was clearly visible, also that of the 
v recoiling nucleus, but there was no sign of a third 
track to be expected if the » particle escaped after 
* the collision, He Concluded that the a particle is 
captured by the nitrogen nucleus ynder these con- 
v , dittans, apd that in consequence the mass of the 
* recoiling nucleus should be 17 and its charge 8— 
namely >an isotope Of oxygen. He observed that the 
tracks #ere cop&aar, indicating the conservation of 
:‘ r .Vfnomentui3\ md found the velocities of the proton 
;>' and r#»lhUg nucleus to be in fair accord with this 
, Mr, Blackett hopes to examine in a 
^V*|pnSfc«r. way a number of other active elements to see 
mm place. 

mMka.soii' jdsT 


It is not my intention here to discuss the bearing 
of these results on the mechanism of disintegration, 
but rather to direct attention to other results and' 
suggestions in connexion with this important prob¬ 
lem. In 1923, Prof W D. Harkins and R. W. Ryan 
(Joum. Amer Chem. Soc., 45, p 2095) photographed 
about 21,000 a ray tracks in air, using the Shimizu 
method, and amongst other observations recorded a 
photograph of a collision in which the a ray track 
broke into three distinct branches—indicating a dis¬ 
integration in which two high speed particles appear 
in addition to the recoiling nucleus. My attention 
has recently been directed to another interesting 
photograph in air by a similar method, recorded by 
M, Akiyama (Jap Joum , Phys., 2, p 272, r92#/, 
which also shows three branches The proton in this 
case is expelled nearly in the backward direction, and 
two other tracks ascribed to the escaping a particle 
and recoiling nucleus are clearly visible. It is, of 
course, difficult to reconcile these photographs with 
the eight obtained by Blackett in which no third 
branch has been noted , but it may prove significant 
that the collisions photographed by Harkins and 
Akiyama appear to have occurred when the a particle 
has lost a good deal of its range It is obvious that 
there is still much work to be done to clear up these 
difficulties. 

In view of the evidence obtained by Blackett of 
the capture of an a particle, I have thought it of 
interest to bring to the attention of readers of Nature 
two clear statements of the likelihood of such a 
capture in a collision which leads to the expulsion of a 
proton In a discussion of a paper on the structure 
of the atom, read by me before the Solvay Inter¬ 
national Institute of Physics in 1921 (Rapports et 
Discussions du Conseii de Physique de Bruxelles, p. 
68, published 1923), a reference to this question Was 
made by Prof. J. Perrin. A selection of the remarks 
made by him will be given in full, as the above 
publication may not be generally accessible to readers 
of Nature ; 

M Perrm .— ...” Les experiences m&mes de M. 
Rutherford scmblent prouver qu'il faut renoncer k 
cette idke d’un simple choc. Le projectile a, en 
raison de sa grande vitesse, et malgrk une trks forte 
rkpulsion klectrique, peut arriver, trks ralenti, au 
voisinage unmkdiat du noyau A ce moment, une 
4 transmutation * se prodiut, consistant probablement 
en un rearrangement mtranucRaire, avec capture 
possible du noyau a incident (car nous ne savons pas 
ce qu'il devient), emission du noyeau d'hydrogen 
formant le rayon H observe, et peut-ktre encore avec 
d’autres projections moms importantes. II n’y a 
aucune raison, dans cette fa$on de voir, pour que le 
projectile H emis * se souvienne 1 de la direction du 
choc initial ni pour que son energie (empruntee pour 
une part 4 renergie eiectrique mtranucleaire) soit 
infkrieure 4 cell© du projectile incident. 

" Si, par exemple, le noyau d'aluminium heurt6 
capture le projectile a et n'kmet pas d'electrons, ii 
reste, apr£s remission du projectile H, un atome dont 
la masse est (27 + 4 -1), soit 30, et dont le numkro 
d’ordre est (13 +2 -1), soit 14, done un atome isotope 
du BiJicium. D'autres hypotheses seraicnt d'ailleurs 
faciles." 

A suggestion of a similar kind has also been made 
by Pettersson and Kirsch. They forwarded to me, 
in June 1924, a short paper intended for publication 
in which they gave a brief statement of preliminary 
experiments on the number and nature of the particles 
liberated from carbon and aluminium at an angle of 
about 135° with the bombarding a particles. From 
those data they suggested that the a particle might 
be captured in collisions in which the proton i| 
liberated. A paper including a statement of their 
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views on this question was given at the Versammlung 
Deutscher Naturforscher und Arzte at Innsbruck in 
August and published in the Physthaltsche Zeitschrift 
(35, No 22, p 588, 1924) 

We must await the results of further detailed ex¬ 
periments to see how far such observations of scatter¬ 
ing throw definite light on the problem of the mech¬ 
anism of a disintegrating collision. It seems clear, 
however, that a large amount of careful quantitative 
work as well as a great number of photographs of 
« ray tracks will be required before we can hope to 
obtain detailed evidence of the mechanism of such 
collisions and of the fate of the bombarding a particle 
for all the " active " elements. 

E. Rutherford 

Cavendish Laboratory, Cambridge. 


The Source of Stellar Energy. 

I am glad to have drawn so interesting a letter from 
Prof. Eddington as appears m Nature of March 21. 
I cannot, however, agree with him that the present 
position is one of " an almost hopeless deadlock," and 
neither do I agree with his criticisms of my scheme 
(Nature, Eeb 28), by which a star consists of a mix¬ 
ture of different types of destructible matter which 
spontaneously dissolve into radiation at different rates, 
the rate in each case being unaffected by physical 
conditions of temperature and pressure. 1 he process 
imagined by me was m fact analogous to radioactive 
decay except that the end product is radiation instead 
of other forms of matter 

Prof. Eddington considers that under this scheme 
the stars would be unstable. A star which in some 
way increased its rate of generation of energy would 
expand and this expansion would, he says, lessen the 
rate at which it was able to radiate its energy away. 
But why ? The expanded configuration is not one of 
equilibrium and I cannot see that we have any know¬ 
ledge as to the corresponding rate of radiation. 
A prion we would certainly expect that the star's 
first move, when it found too much radiant energy 
accumulating in its interior, would be in the direction 
of getting rid of more radiation, not less, as Prof. 
Eddington asserts, If so. Prof Eddington’s argu¬ 
ment collapses entirely It may be remarked that if 
the argument were sound and instability were proved, 
we could only restore stability by supposing that a 
decrease m a star’s density and temperature decreased 
its spontaneous generation of energy, whereas in 
actual fact it is the otars of lowest density and of 
lowest internal temperature which radiate the most 
energetically 

My suggestion that when a star breaks up its 
ingredients are not fairly distributed between its 
constituent parts is criticised in the light of some 
conclusions Prof Eddington has drawn from a certain 
recently published mathematical theorem May I 
here merely state that in my opinion this theorem is 
entirely fallacious ? I hope to justify this statement 
m print very shortly. 

My scheme certainly requires " that the rate of 
emission of radiation by the star shall be very largely 
dependent on its previous history." In actual fact 
considerable ranges of luminosity are shown by stars 
of identical mass. These I should attribute to 
differences of birth and previous history, and it may 
be possible to infer something as to the past histories 
of the stars from these ranges. Prof. Eddington con¬ 
siders that the observed range is too small, out does 
he know enough of the past history of different stars 
to say how large a range ought to be expected ? He 
discusses two hypothetical stars bom originally with 
masses 12 and 3, but is there any reason for thinking 
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that stars can be bom with so great a disparity of 
mass ? I havq^of course, to admit that in time a real 
difficulty may appear here, but at present its exist¬ 
ence is not proven. To my mihd the present diffi¬ 
culty lies in precisely the opposite direction ; it is to 
account for the tendency towards equality of mass 
which appears in the two components of a binary as 
its evolution proceeds 

I find it difficult to understand the advantages of 
the hypothesis which Prof. Eddington offers as an 
alternative to mine. He supposes certain destructible 
types of matter to be formed at a rate which depends 
on temperature and density. Their rate of spon¬ 
taneous dissolution does not depend on the tempera¬ 
ture and density at the instant, so that the rate of 
generation of radiation depends only on the total 
amount of destructible matter present in the star, 
which in turn depends on all the temperatures and 
densities of the past. The radiation, in fact, repre¬ 
sents a sort of integral of the past temperatures and 
densities. As regards stability his stars are in the 
same position as those of my scheme, while as regards 
dependence on past history they seem to be worse off. 

Any variation, either of creation or destruction of 
matter, with temperature and density ought almost 
certainly to be m the direction of higher activity 
accompanying an increase of density and temperature, 
whereas in actual fact the (internally) hot dense stars 
radiate little and vice versa. If Prof Eddington 
insists on any sort of dependence on density and tem¬ 
perature, he must not only, as he says, “ admit ex¬ 
haustion-effects also," but must actually admit more 
exhaustion-effects than are required by my own 
hypothesis—unless indeed he can prove that high 
temperature and density inhibit radiation. 

J. H. Jeans. 

March 23 _ 

Relation of Light to Bird Migration and 
Developmental Changes. 

That light is a factor of prime importance in the 
inauguration or stimulation of bird migration, has 
been suggested by many authors from the days of 
Seebohm onwards. While many of the suggestions 
will not bear close investigation, at least one vary 
attractive view has been put forward by Sir E. 
Sharpey-Schafer. In an address delivered some years 
ago to the Scottish Natural History Society 1 he makes 
the following comments, "... the regularity with 
which migration occurs, indicates that the exciting 
cause must be regular. There is no yearly change, 
outside the equatorial zone, that occurs so regularly 
m point of time as the change in the duration erf 
daylight On this ground this may well be considered 
a determining factor m migration, and it has the advan¬ 
tage over other suggested factors that it applies to 
the northerly as well as to the southerly movement." 
He says further " That it [migration] is a result 
of developmental changes in the sexual organs is 
improbable." 

Evidently inspired by the work of the botanists 
Gamer and Allard on wfiat they have termed " photo- 
periodism," an; American author* has lately revived 
this theory and has, apparently independently, come 
to the same conclusion as Sir Edward with regard 
to the absence of relation between developmental 
changes in the reproductive organs and migration. , 
On purely theoretical grounds it has always seemed 
to me that if the waxing and the waning of the days 
really m any way affect the migratory impulse, they, 
must produce their effect through the gonads. This 

1 ** Oa the Incidence of Daylight <ui a determining Factor in Bird Migra¬ 
tion," E. A. Schafct. ffATpaa, voh ??, pp 159-163 (Decejnhet * 9 , r$dnT , < 
* " Is Ptaotopctiooism « Factor m ine Migration of Bird* ? '* G, Jlltrtg; 
Auk) 4h PP* 4 $ 9 '* 44 » 1[ * 
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is not the place for theoretical discussion, aftd 1 
merely wish to record an experiment that has just 
reached completion. Other corroborative work is still 
in progress and a critical histological examination of 
the experimental and normal material yet remains to 
be undertaken. 

In September of last year I trapped a number of 
Juncos (jtmco hyemahs) on their southward migration 
to the Middle States. These were turned into two 
large open-air aviaries removed from shelter of any 
kind. One, into which about a dozen birds were put 
for the experimental work, was fitted with two 50-watt 
electric lights. The other housed controls. Com¬ 
mencing on October 2, the lights were turned on at 
sunset (that is, while the birds were still fully active) 
and kept on until five minutes after dark. Each day 
afterwards the time was lengthened by five minutes. 
Taking into consideration the differences in time of 
sunrise, the birds thus got about three minutes longer 
illumination daily On account of the fact that they 
went to roost at their usual time on the first day in 
spite of the glaring lights, and that attempts at educat¬ 
ing them to keep awake were never wholly successful, 
and less so with some individuals than with others, 
it has proved impossible to estimate the effective 
light increases For the same reason there is lack of 
uniformity in the results obtained 

Elimination of the warmth factor was unexpectedly 
successful—thanks to a severe winter—the lowest 
temperature to which the birds were exposed being 
50° below zero (Fahrenheit). 

Birds were killed at intervals of approximately two 
weeks, with the following results : 


Data of Killing. 

Number Examined. 

Size of Testa 1 

Oct 15 
(A wild bir 
Oct. 29 
Nov. 13 
Nov. 26 

Dec 11 1 

Dec. 27 8 

1 

d killed same date 
1 

1 

1 

1 

2 

! 

050 x o 48 
*6o x *6o) * 

■44 * *41 
'45 * *53 
*t>o x -44 
*80 x 79 
[A) -90 x ? 

(Part of ribbon 
destroyed) 

( 15 ) i*8o x i*54 


Catastrophe overtook my control birds and I had 
to find substitutes. Through the kindness of the 
Museum of Vertebrate Zoology, University of Cali¬ 
fornia, I have been receiving fixed gonads of Juncos 
(a closely related species of approximately the same 
size) wintering in the Berkeley district These are 
not strictly comparable with mine, therefore, but the 
samples include birds taken at intervals from Nov¬ 
ember to early January, In spite of the California 
climate, the January testes are minute. My solitary 
female, killecf also on December 27, as compared with 
the early January females from Berkeley, has an 
ovary two to two and a half times as large and with 
conspicuous follicles. 

The two males and the female killed on December 27 
were kept indoors for their last week at an average 
temperature Of about 140°, (Their drinking water 
froze one night,) The markeo difference in the size 
Of the testes of, the two males may probably be 
accounted for by their habits. A went to roost, in 


0 Tb« whote rates of testa mu sectioned at tip. The first column in¬ 
dicate* the greatest diameter of the largest section in each series to miUl- 
metitts, The second is arrived at by adding the total number of sections 

w not yet renohed 

Winter minimum and this accounts for their huge sta Diminution in si» 
tformg the iaittel states of the experiment is very marked, 

''-d WaniNhiitl&tth BaWrdof thayear. 
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spite of the lights (the birds were together in the same 
cage) about an hour to an hour and a half each night 
before B. The female kept the latter company. A 
sang a good deal; B incessantly All the birds were 
m excellent condition when killed. 

It would, therefore, appear that whatever effect 
daily increases of illumination may or may not have 
on migration, they are conducive to developmental 
changes in the sexual organs Comparison of the 
normal material from Riviera-hke California with the 
experimental product from Alberta further suggests 
that favourable light conditions are more potent in 
this respect than favourable temperatures. 

William Rowan. 

11142 86th Ave., Edmonton, Alta., Jjt 

Canada, January 28* 


The Mortality of Plaice. 

Ir is most valuable to have Dr. Wallace's authori¬ 
tative opinion (Nature, March 7) that the scarcity 
in the North Sea of male plaice more than 8 years old 
is due to their own physiology and not merely to 
selective fishing. I suggest, however, to Dr Wallace 
that this is no evidence of senile death, but of what 
we may conveniently call parental death " The 
rapid decline m the relative number of males just 
after maturity" (the italics are Dr Wallace's) 
indicates that death is a consequence of their last 
and most productive spawning, and Atkinson's 
Barents Sea Statistics (Table II.) seem explicable only 
if f of the males there die after first spawning We 
know that fresh-water eels spawn once and die, the 
conger also (Cunningham, Journ MBA., vol 2, p. 31) 
spawns once and dies, and Child (" Senescence and 
Rejuvenescence," p. 302) states the same of the 
American salmon, adding, " the organism is Un¬ 
doubtedly in an advanced stage of senescence when 
sexual maturity is attained " Minot and Child, by 
the great importance of their work, have permanently 
changed the meaning of the word " senescence " to 
signify progressive diminution in rate of metabolism, 
and they have shown* that “ senescence " starts at a 
maximum in the dividing ovum and falls rapidly with 
advancing age. 1 would plead that " senility " be 
still left in its original meaning to designate the 
negative growth in man which begins after full sexual 
maturity, and the like phenomenon where it is found 
to occur in other organisms ; so that we have terms 
in which it is possible to discuss whether " senility " 
be really merely the latter stage of *' senescence." 
The death of a fish after spawning m the fulness of 
its power bears little resemblance to senile death, 
but is comparable to death of the spore-case when 
the spores are discharged, or of the wheat-stem when 
the grain is fallen ; sexual reproduction primitively 
destroys the parent The whole dividing protozoon 
disappears and the whole is utilised, but in metazoa 
a continually larger and more important somatic 
residue is wasted m death : m the conger, figures cited 
by Cunningham indicate that the heaviest roes 
approach to half the total weight, the residual body 
unutilised being therefore, at the lowest, equal in* 
weight to the matricidal ovaries. So in many group 
this loss of capital to the species is gradually avoidea ; 
the Spent British salmon succeeds in returning to the 
sea and building up again m a year or two strength 
sufficient for a second spawning ; the descendant of 
annual flowering plants takes on the biennial habit 

The hypothesis of potential immortality applies 
only to those plants and animals <of which, I still 
suggest, the female plaice may be one) which have com¬ 
pletely lost the originally universal liability to parental 
death and have become perennial; and botanical 
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friends tell me that they know no evidence of senility 
in perennial root-stocks or 5000-year-old trees. My 
suggestion is that we have no evidence of senility 
in the female plaice, and that senility is not an inherent 
quality of protoplasm, but the consequence of a 
mechanism for the preservation of specific size. The 
plaice has no specific size, and therefore, when in 
/the female growth is not ended by parental death, 
tio mechanism for the limitation of growth is evolved 
and there is no senility 

Among animals which produce numerous young 
there is more reason for the female to attain the 
perennial habit than for the male, since a female 
plaice must grow for many years before she is large 
enough to produce as many ova as one eight-year-old 
male can fertilise. Even human curves of growth 
and senility indicate that in these aspects the male 
and the female are different animals. Looking at 
other groups, it becomes clear that no conclusion as 
to the gradient of life in one sex can be formed from 
observation of the incidence of death in the other: 
the queen-bee's life-history bears little relation to 
that of a drone , the longevity of the female spider 
is not measured by that of the consort she devours , 
and the female barnacle, Scalpellum ornatum, is 
associated with a succession of short-lived epizoic 
males, 

I Suggest to Dr. Wallace that we have as yet no 
evidence of senility 111 plaice, but of parental death 
for the North Sea male on perhaps the third spawn¬ 
ing, at a body-weight of some 700 grams. There is 
an unproved possibility of parental death for the 
female on reaching some very much larger size at 
which her ovaries would bear a lethal ratio to her 
body-weight; this we may guess, on the analogy of 
the conger, might be when the ovaries form about 
one-half the total weight. If the ratio of ovaiy- 
weight to body-weight continue to increase according 
to the formula y~x k Uoo (Nature, January 31, 
p. 155), the ovaries would be one-half the weight when 
the plaice attains 6000 grams if k =1 61, and when 
it weighs 16,000 grams if *=155. (The largest 
plaice recorded, fide Cole and Johnstone, weighed 
6800 grams.) if, on the other hand, as the fish 
grows larger k diminishes, and reaches 1 o at a con¬ 
stant ratio of ovary-weight to body-weight which 
allows the residual body to recover after spawning, 
then the female plaice has lost liability to parental 
death, while it has assumed neither specific size nor 
the senile death which is its consequence. 

Geo. P. Bidder. 

Cambridge, March ^ 


The Propagation of Radio Waves over the Earth. 

In Nature of March 7 there are two letters dealing 
with the subject of the transmission of electric waves 
over the earth's surface. Prof, Appleton has given 
some results which indicate that very marked inter¬ 
ference effects occur at night. So far as I understand, 
he has suggested an interpretation of the experimental 
results in terms of the simple theory in which the 
maxima and minima of received intensity are supposed 
due to the interference of a direct ray over the surface 
of the earth, and a single reflected ray, passing from the 
earth to the Heaviside layer and back to the receiver. 
But the problem is scarcely so simple as this, for the 
multiple reflection may occur, the ray passing many 
times between the earth and upper layer before 
reaching the receiver Such an effect would obscure 
the main results if the intensity of these rays were of 
the same order as those of the direct ray, 

About a year ago I made a mathematical investiga¬ 
tion of the case, where the bounding surfaces are 
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assumed to be plane; the results obtained are of 
interest in connexion with the present problem. 

Very briefly, the electric force at the receiver due to 
a current / in a transmitter of effective height (A) 
situated on the lower of the two surfaces consists of the 
direct wave : 

I20T hi / 2 r \ 

-fc*- 008 (-X *-**)■ 

together with a finite number s of terms of the form 

where s is the nearest integer less than 2 H/\, and H is 
the height of the layer, X the wave-length of the trans¬ 
mitted wave, x the distance, and 

_ (s - 

2 H ' 

/ fl h 

m being an integer which vanes from zero up 
These terms represent a senes of progressive leaves 
which travel to and fro between the upper and lower 
surfaces along rays which are inclined at Angles 
to the earth's surface where sin 0 m = 

Together with these there are a senes of stationary 
wave tenns which are unimportant compared with 
the progressive waves at distances large compared 
with the height of the Heaviside layer. 

The effect of resistance in the bounding layers is to 
introduce an attenuation factor in each of these terms 
of the form and to modify the intensity only 

to a second order amount. 

The state of affairs in the space between the two 
layers is very complex, especially when a wave-length 
is used which is very small compared with the height. 
The object of this letter is to point out the con* 
ditions under which the simple theory is applicable, 
and also to show how these mathematical results may 
be used to determine the height of the Heaviside layer 
in the daytime, a determination which is beyond the 
scope of Prof Appleton's experiment, since the inter¬ 
ference effects with which he deals do not occur in the 
daytime. 

With regard to the first question, I agree with Prof. , 
Appleton that there is evidence that the bounding 
surface of the upper conducting layer is not sbaiply 
defined, and that there must be a more or less 
gradual transition This would favour the reflection 
at glancing incidence compared with that at normal 
or nearly normal incidence. 

If, then, the receiver were fairly close to the trans- * 
nutter so that the distance between them were of the 
same order as H, multiple reflections might not occur, 
and the results might be explained by the simple 
theory ; but the fact that fading effects as well as 
directional variations have been observed so close as 
twenty miles from the transmitter, Shows that high 
angle reflections must not be entirely neglected. 
Experiments must decide whether they are or are not 
of importance in Prof. Appleton's case. 

With regard to daytime transmission, I think that 
in spite of the fact that there are no signs of interfere 
ence phenomena, transmission on long wave-lengths, 
and as recently shown, on very short wave-lengths, > 
must be effected by the help of an upper layer, wnkih 
for long waves acts as a pure conductor and for very 
short waves as a refractihg medium with ionic dia» 1 
pension. 

| This view is upheld by the results of a large number : 
of measurements made during the past three years, tb>e 
results of which will be pubnshea shortly in a paper i; 
I before the Institution of Electrical Engineers. Th*f$ > 
1 indicate that .for transmission on waves longer ] 
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about 5000 metres, diffraction alone is wholly in¬ 
adequate to account for the signals obtained. 

If now we assume the presence of some reflecting or 
refracting layer, the foregoing mathematical theory 
can be applied at a distance large compared with H, 
but small relatively to the earth's radius, so that the 
curvature can be neglected. 

In actual practice the interference between the large 
number of terms postulated by the theory is not 
present, and this may be accounted for by assuming 
that the layer is a good reflector only for glancing 
incidence , in this case it can be shown that only the 
zero order term remains (with m = s, « o), 


1 e. 


l2QvhI 

2 hJ\x 
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apart from the direct wave, which, varying inversely 
as the distance, is negligible at greater distances than 
a few hundred kilometres 

Now the experimental results show that the observed 
signal strength E can be expressed very well by a 
formula of this type m which the value of H is ap¬ 
proximately 40 km This must be regarded as only 
an equivalent value since the lower surface of the layer 
is probably very ill-defined. T. L. Eckersley. 

Marconi's Wireless Telegraph Co,, Ltd , 

Chelmsford, March 20 


The Absorption of Cathode Rays In Aluminium. 

In a recent paper in the Physical Review (December 
1924), H M Terrill gives some measurements of the 
variation in the fraction of a beam of cathode rays 
transmitted by an aluminium foil when the velocity 
of the rays is varied. These results are not in agree¬ 
ment with those published by me (Proc Roy. Soc A, 
vol. 104, 1923) , and the author states that *' Whid- 
dmgton, and later Schonland, worked with rays of 
uniform velocity produced by magnetic sorting, but 
the results obtained by them are not in agreement 
with each other nor with those of the earlier writers. 
It is believed that the lack of agreement in these 
results may be traced to the difficulties of velocity 
determination." 

This is scarcely correct. A vanety of causes rendered 
the work of the earlier writers unsatisfactory from a 
quantitative point of view, while the experiments of 
Whiddington suffered from an important defect, for 
no precautions were taken against the disturbing 
effect of the emission of secondary rays from the 
foil. My apparatus was designed to remove this 
source of error, and when allowance is made for the 
secondary emission, Whiddington's results are in 
satisfactory agreement with my own. 

Dr. Terrill's explanation of “the difference between 
his results and mine would require a correction to 
my values of H? amounting to about 20 per cent., 
while I am certain that they are not at fault by more 
than 2 per cent., the measurements having been 
repeated with a new and differently wound solenoid 

That the difference is, however, not due to this 
cause at ail but to the experimental arrangement 
for measuring the fraction transmitted, is shown by 
the fact that our results for the velocity of those rays 
which are just unable to penetrate the foil (the 

Range " velocity) are in dose agreement. Thus, 
for a foil 0*00031 cm. thick he finds 19,000 volts, 
and I, 19,500 volts for the P.D. corresponding to this 
velocity, This indicates that my velocity measure¬ 
ments are substantially correct and that the differences 
between our results arise from errors in the measure¬ 
ment of the fraction transmitted* 
n I believe that Dr. Terrill's arrangement for this 
P»Jpjpose is open to criticism, principally owing to 
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the method adopted to prevent the emission of 
secondary rays from the foil, but also to the fact 
that so small a fraction (< 1/1000) of the cathode ray 
beam was employed m the actual measurements. 
I have had experience of both these causes of^error 
and found them to be very serious. 

B F, J, Schonland. 

University of Cape Town, 

February 18. 


Adsorption of Acids by Purified Silica. 

In the issue of Nature for January 31, p 157, it 
has been stated that hydrated silica free from all 
impurities adsorbs acids The amounts adsorbed by 
these samples are, however, small. We have since 
found that if thoroughly washed hydrated silica 
prepared from pure silicon tetrachloride be allowed 
to be partially dehydrated in air at room temperature, 
it shows a marked increase m its capacity to adsorb 
acids, as the following data will show 


Electrolyte. 

Concentration 

Amount of Adsorption per 
10 grams of Hydrated Silica 

Oxalic acid 

tN/50 

46 0 c c of N/io bolutlon 
75 „ 

J 0 11 ,, »» 

Potasilum oxalate 

Z2Z 

Ul H W 

O O 

45 0 ,1 n 

7 5 
* 0 „ 

It 

Sodium oxalate 

(X /10 

\N/ 5 o 

7 5 „ 

10 „ 

IP 

H 

Hydrochloric acid 

N/2 (F 1 08) 

420 „ 

>» 


The samples are free from all impurities At 
equivalent concentrations, neutral oxalates and oxalic 
acid show equal adsorption of the oxalate ion, which, 
together with the increase in the negative charge of 
the sihea in contact with solutions of neutral salts of 
low concentrations, proves that we are dealing with 
anion adsorption as suggested by the writer to account 
for the latent acidity of sour soils. The large amounts 
of acids adsorbed leave no doubt that Joseph and 
Hancock were mistaken in stating that purified silica 
cannot adsorb acids That they could not observe 
any adsorption of acids by silica was due to their 
using ignited silica, as we have found that on ignition 
the power of silica to adsorb acids greatly diminishes. 

In my previous letter referred to above, a mistake 
occurs (page 158) in the P H value for the acidity 
developed on interaction between barium chloride and 
potassium sulphate. The value given was 2, whereas 
it should have been 5 

J. N. Mukherjee. 

University College of Science, 

Calcutta 


Method of Measuring Deep Sea Tides. 

In the course of a conversation with William 
Beebe regarding plans for work to be done on his 
oceanic expedition, my attention was directed to the 
fact that no method had been devised up to the 
present time for recording the rise and fall of the tides 
except in comparatively shallow waters. It appeared 
that the Hydrographic Office was very anxious to 
have data regarding the tides at localities where the 
depth of the ocean was measured in miles. 

The problem looked rather hopeless at first sight, 
but on thinking about it, the iaea occurred to me 
that if we could make an artificial island, reaching 
up from the sea floor to within a few feet of the 
surface, the rest would be easy. Such an island 
could be made by means of a submerged buoy 
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anchored to the sea bottom by a wire. If the ocean 
were calm, and there were no currents, this buoy 
would remain in a fixed vertical position above its 
cement anchor at a constant distance from the ocean 
floor. If the buoy contained a self-recording baro¬ 
graph of special design operated by the pressure of 
the water above the buoy, the periodic rise and fall 
of the tide would be recorded. 

Other factors might, and probably would, be 
present which would cause a variation in the height 
of the water above the buoy. Ocean currents, by 
causing the buoy to swing out from the vertical, 
would depress it, and there would of course be a 
rapid periodic change due to waves. It seems probable, 
however, that if the curve drawn on the revolving 
drum of the barograph was subjected to analysis by 
passing it through such a machine as Prof, Michelson’s 
harmonic analyser, the tide curve would come out 
uncontammated by the variations contributed m 
other ways. 

The scheme could be tried at very small cost The 
first experiments should be made in comparatively 
shallow water (say three or four hundred feet), and 
the depth gradually increased For deep sea work 
the position of the submerged buoy would have to 
be marked by a smaller surface buoy. The action 
of the wind on this would introduce another disturbing 
factor, which would disappear, however, xn the 
analysis of the curve, R W Wood 

Johns Hopkins University, Baltimore 


Electricity in Curved Space time. 

It is often thought that the theory of curved space- 
time (general relativity theory) accounts for gravita¬ 
tion but does not account for the electromagnetic pheno¬ 
mena This is not so 

In the general four-dimensional space, the Riemann 
tensor which characterises the curvature at each 
point can be shown to be the sum of two parts. We 
may characterise these two parts geometrically, usmg 
Hamilton's device of telling what a tiling is by telling 
what it does, What a Riemann tensor does is to 
assign to every two-dimensional direction, or orienta¬ 
tion, a certain number—its curvature ; the first of 
the two parts mentioned above is characterised by 
the property that it assigns to two (absolutely) per¬ 
pendicular orientations equal curvatures, while the 
second part assigns to such orientations opposite 
curvatures We may mention that of the twenty 
constants which are needed to give the complete 
Riemann tensor, the first part involves 11 ana the 
second 9 

In the case of the physical space-time, the first part 
accounts for gravitational phenomena and the second 
for electromagnetism , we do not know much about 
the first part outside the fact that it satisfies the so- 
called cosmological equations (w fact, to say that a 
Riemann tensor satisfies the cosmological equations 
is equivalent to the statement that it only consists of 
the first part) Our information with respect to the 
second part is much more complete: if f u is the 
electromagnetic tensor and v i{ the tensor associated 
with its reciprocal or dual, the second part can be 
written as - r f fr kp ); conversely, if the second 

part is given m a region of space-time, this determines 
the electromagnetic tensor in this region. This result 
follows easily from an earlier work of the writer 
(Proc Nat Acad, of Sciences, April and July 1924; 
Trans Amer Math Soc , January 1925), 

G. Y. Rainich. 
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Artificial Incubation. 

In the account of Mr. Llewelyn B. Atkinson 1 ! 
article on M The Scientific Principles of Artificial 
Incubation " (Nature* February 21, p, 282), the 
author is quoted as saying that practically every type 
of incubator has the air too dry* If this is so, the 
number of eggs hatched should be dependent to some 
extent on the humidity of the outside air. That this 
is the case is we think borne out by the following. 
We took the percentages of fertile eggs hatched out 
at Fishponds Poultry Farm, Netley Abbey, and 
correlated the figures with the relative humidity 
deduced from the dry and wet bulb readings at 
Calshot, four and a half miles distant. The hatchings 
considered were from December 17, 1923, to March 
12, 1924 , there were hatchings on 26 days; the 
largest number of eggs hatched out on any one day 
was 95, the smallest two 37 and 60 , the highest 
percentage of fertile eggs hatched on any one, L day 
was 93*2, the lowest 63*5. The readings at Calshot 
are those taken four times in the twenty-four hours, 
and we have taken them from the Daily Weather 
Report, The following values were found for the 
correlation coefficient between the percentages of 
hatchings and the mean relative humidity for various 
periods * 



Day of 
Hatching. 

7 

Previous 

Days. 

14 

Previous 

Days 

21 

Previous 

Days 

Correlation 

coefficient 

0 31 

°’55 ] 

0*69 

0 68 

Standard error . 

1 

0*18 

1 

0 14 | 

O TO 

0 il 


It seems, therefore, that the hatchings were 
dependent to some extent on the mean relative 
humidity of the outside air during .the greater part 
of the period of incubation. C. J P Cave 

' T Vernon Jones. 

Stoner Hill, Petersfield, 

March 12. 


Solutrean Art. 

Prof, Sollas, m his letter to Nature, March 21, 
p 420, refers to M, Feyrony's interesting discovery of 
a carving in high relief in a Solutrean level m the 
Dordogne In this connexion it is worth noting that, 
some months before M Pcyrony's discovery. Dr. 
Henri Martin had found fragments of limestone bear¬ 
ing engravings of animals in an Upper Solutrean site 
(still unpublished) in the Charente. 

These two finds, so nearly simultaneous, are very 
important, as Prof. Sollas points out, but it is only fair 
to recall the fact, apparently overlooked both by M. 
Peyrony and Dr. Martin, that the credit of being the 
first to find a work of art in an undoubted Solutrean 
milieu belongs, not to either of them, but to the 
Abb&s A. and J. Bouyssonie and L. Bardon, who in 
1908 found in the Upper Solutrean level of the rock- 
shelter Pr6 - A ubert near Bnve a slab of sandstone 
engraved with the rough but unmistakable figure of a 
horse (Revue antkropohgique , 1920, p. x88.) 

At a moment when discoveries of Solutrean art are 
exciting great interest both m Great Britain and in 
France* it is merely just that full credit should be given 
to the three indefatigable scientists whose work, so 
little advertised, has been of such fundamental 
importance to prehistoric archaeology, 

D. A. E. Garros, 

85 Banbury Bd„ 

Oxford, 

* $1 1 
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Mutation,* 


By Prof. R. Ruggles Gates. 


rn PHE term mutation in the modem sense means a 

A discontinuous germinal change. Conceptions of 
continuity or discontinuity have played an important 
role in the history of thought not only in biology, but 
also in other sciences, notably physics and geology. 
In the latter science the earlier and cruder theories of 
catastrophism, in which the sudden extinction of floras 
and faunas was followed by the creation of new ones, 
were superseded by the umformitarianism of LyelL 
This, coupled with the slow and gradual modification 
of species as upheld by Darwin, led to a complete 
triumph of “ continuity.” But with the followers of 
Darwin it frequently reached an extreme expression 
which was not m accordance with the facts of biological 
variation It was thought that variations which were 
often spoken of as infinitesimal, could be accumulated 
in any direction to produce new species. But to pro¬ 
duce a new species by this method, such accumulation 
of infinitesimals must take place simultaneously in 
several diverse directions, for species differ from each 
other in a number of independent characters. 

Neither Darwin himself nor Wallace ever contem¬ 
plated infinitesimal variations as a source of new 
species. Darwin was at pains to show that the gaps 
between species or varieties could frequently be bridged 
by intermediate steps, but he was too widely observant 
of actual variations in plants and animals to make the 
mistake of assuming complete continuity in all variation. 
The innumerable cases of variation which he cites in the 
“ Origin ” and the “ Animals and Plants ” usually 
concern differences which are relatively large compared 
with many which we now cite and study as discon* 
tinuities. The mutations of Drosophila, for example, 
such as the eye colour series, represent differences 
which are smaller than anything upon which Darwin 
relied for the origin of new forms. When all these eye 
colours are placed together they represent so close a 
series that to the average naturalist they appear to 
show complete continuity even under the microscope; 
and even the expert can scarcely sort all the individuals 
belonging to the different types in this series with 
certainty. Yet we know that they arise as marked 
discontinuities and not as steps in a consecutive series. 
They are moreover independently inherited, belonging 
often to quite independent groups of characters 

Biological controversy on this subject has oscillated 
, somewhat like ft pendulum gradually coming to rest. 
Each time the upholders of continuity have pointed out 
an apparently continuous series, their opponents have 
replied by showing progressively smaller discontinuities 
within the series. Waagen, Korschinsky, Bateson, 
W. B* Scott, de Vries, Morgan aihd others have taken 
part in this controversy. 

Continuity or discontinuity is then ft purely relative 
matter. Series of variations which Darwin and his 
contemporaries would have regarded as showing 
.complete continuity biologists of this generation have 
fhown by breeding experiments to be inherited as 
v independent units. The essential point is not whether 
the aeries appears continuous or not, but whether the 
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differences depend on fixed inherited units. , Two 
series of variations may overlap so as to appear like a 
single continuous series and yet may depend upon two 
independent units of inheritance. 

When we touch modern physics discontinuity appears 
everywhere. To the senses matter is continuous, but 
no scientific man doubts the atomic and molecular, 
that is, the discontinuous, structure of matter. The 
atom itself, once regarded as an ultimate unit, is now 
decomposed into electrons with definite orbits revolving 
about a nucleus, the analysis of which into protons and 
electrons has only just begun. Planck's theory of 
quanta of energy or action extends discontinuity fiom 
matter into the field of energetics, and even radiation is 
now considered as a discontinuous process. Sir Oliver 
Lodge, in his presidential address to the British Associa¬ 
tion at Birmingham in 1913, said, “ So far from nature 
not making jumps, it becomes doubtful if she does 
anything else.” Even the ether of space is not retained 
as a continuum to serve as a background for these 
physical events. It cannot be adequately used in 
physical theory except by giving it a granular, that 
is, a discontinuous structure. 

I refer to these similarities in the history of physics 
and biology, to show that discontinuity is a philo¬ 
sophical necessity in scientific analysis. The mere 
process of analysis of any structure, however large or 
small, whether it be a star, a chromosome or an atom, 
endows it with parts which have relations with each 
other and are more or less disconnected. 

The real problem for the biologist is, then, to deter¬ 
mine whether his units in the study of variation are 
rightly chosen, so that the laws of their inheritance 
can he followed. In the modem point of view, varia¬ 
tions are of two sorts * (r) mutations, which form a new 
point of departure and are inherited, and (2) fluctua¬ 
tions, which are merely deviations grouped on cither 
side of the mean, produced by environmental or nutri¬ 
tional disturbances and not inherited. This distinction 
we owe to de Vries, whose “ Mutation Theory,” first 
published in 1901, marked, together with the redis¬ 
covery of Mendehsm, the beginning of a new era in the 
study of evolution 

Before outlining the theory of mutation, in the later 
development of which my own work has played some 
part, I wish to refer briefly to a few of the earlier 
observations and theories of discontinuity in variation. 
The earliest actual mutation recorded is that of 
Chehdonium lacmiatum Miller, a subspecies derived 
from C. tttajus Linn, the common celandine, a mono- 
typic genus of the poppy family. This lacimate 
variety was found by an apothecary named Sprenger 
growing in his herb garden at Heidelberg, about 1590, 
among typical plants. It was new and unknown to 
the botanists of his time ; it bred true from seeds and 
has continued to do so ever since. It differs from the 
type in having lacimate petals and leaves. Such 
variations are by no means uncommon,, the cut-leaved 
varieties of many trees such as the birch, etc., being of 
this character. 

We need not pause here to consider whether the 
laciniation first arose, at the time when it became 
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externally visible or whether it had been earned 
germinally as a recessive condition for some previous 
time. Nor need we probe here the question whether 
the germinal change involved arose in a pure line or in 
a line the ancestors of which had been derived from the 
intercrossing of distinct types within the species Some¬ 
thing distinct and new has declared itself, and we call 
it a mutation, recognising that further analysis will 
throw much light on the precise manner of its origin, 
that is, the nature of the germinal change involved. 

The conception of discontinuity in evolution did not 
originate with de Vries, although he was the first to 
investigate it by experimental methods. Without 
tracing its sources in biology, its modern emphasis 
began with Bateson, whose “ Materials for the Study of 
Variation,” in 1804, marked a reaction from the 
morphological problems then current in zoology and 
from the post-Darwinian attempts to explam evolution 
entirely through the accumulation of infinitesimal 
variations by natural selection Bateson’s subsequent 
development of Mendelian theory has been a continua¬ 
tion of views there set forth 

Another work which had an important effect, 
especially on botanical thought, was the “ Intracellular 
Parfgenesis ” of de Vries, first published in 1889. The 
views there expressed were themselves derived from the 
development and modification of Darwin’s provisional 
hypothesis of pangenesis, set forth in the last chapter 
but one of the “ Variation of Animals and Plants under 
Domestication.” This hypothesis of representative 
particles or gemmules assumed that every cell of the 
body is represented by particles which multiply by 
division as the organism develops. These particles 
(1) not only grow and multiply and are thrown off from 
the cells, but (2) they “ aggregate themselves into buds 
and the sexual elements,” by this means transmitting 
their qualities to the next generation. The hypothesis 
of de Vries discarded the second part of Darwin’s 
hypothesis (which Darwin had introduced to account 
for the assumed inheritance of acquired characters) 
while limiting the first part, so that pangens were not 
extruded from the cells but controlled the development 
of a cell by passing from its nucleus into the surrounding 
cytoplasm 

Both Strasburger in cytology and Pfeifer in plant 
physiology adopted the term and the conception. The 
necessity for some such conception to account for the 
phenomena of development and heredity has been felt 
by many other physiologists, such as Verworn with 
his biogens Physiologists who deny the necessity for 
such a conception have not occupied themselves seri¬ 
ously with the study of heredity. Chromosome division 
in mitosis must itself be looked upon as an hereditary 
process —an essential act of reproduction—and the 
chromosome as a body composed of autogenetic sub¬ 
stances which show alternately the phenomena of 
growth or multiplication and division. The chromo¬ 
some, as the most conservative body in the cell, thus 
makes possible the phenomena of heredity. The auto¬ 
genetic particles which it is assumed to contain tend 
with increasing knowledge to lose their “ represen¬ 
tative ” character and to become more purely chemical 
aggregations. 

The whole history of the many conceptions of bio¬ 
logical units furnishes but another example of the 
necessity for discontinuity in scientific analysis. The 

NO. 2892, VOL, 115] 


tA pril 4, 1935 

modem gene or factor, which is essential to the explana¬ 
tion of Mendelian heredity and mutation, is the same 
particle under another guise, the properties and modes 
of action of which are gradually becoming more precisely 
defined. Each such gene may have come into existence 
through the alteration of a previous element, and not 
necessarily through the loss or gain of a “ particle,” 
The philosophical necessity which Darwin himself felt, 
and which was the raison d'itrc of his hypothesis of 
pangenesis, has been followed by a long historical chain 
of representative particles, such as the ids and biophores 
of Weismann, down to the modern gene, which has been 
stripped of some of its mystery but is still essential for an 
explanation of the phenomena of heredity and variation. 

In the original work of de Vnes with Oenothera 
Lamarckiana , a number of new forms or mutations were 
described as arising, which usually differed from the 
parent in a number of features. Later cytological 
investigations, beginning in 1906, made it clear that 
the origin of many of these new types was concerned 
with changes in the number of chromosomes. This 
finally led to the formulation of the cell theory of 
mutation, 2 in which it was indicated that Mendelian 
mutants, such as Oe bretnstylts and Oe . rubncalyx, had 
arisen as the result of a change in one element or gene 
of a chromosome, while such mutants as lata and 
incurvata , which possessed an extra chromosome, had 
appeared in connexion with an irregular reduction 
division of the chromosomes in the parent Since the 
extra chromosome was found in every cell nucleus, the 
conclusion was clear that a mutation represented a 
germinal change which was transmitted by mitosis to 
every cell. This point of view has been strengthened by 
many subsequent discoveries A whole series of Oeno¬ 
thera mutations with 15 chromosomes is now known. 31 

The origin of the mutant Oe. gigas involved still a 
different type of germinal change, for in this case the 
chromosome number was doubled (28). This was 
the first instance in which tetraploidy was shown to 
occur under experimental conditions. Oe. gtgas is so 
distinct from Oe. Lamarckiana in all its characters that 
if found wild it would undoubtedly be described by 
systematists as a new species. There is even a con¬ 
spicuous change in the shape of the ^pollen grains. 
Polyploidy, or the multiplication of the chromosome 
series, is now known to have played a part in the 
evolution of many plant genera* 

Another conception based upon the discoveries with 
Oenothera is that of parallel mutations. It was shown 
originally in 1912 that Oe . btenms can produce a lata 
mutation having the foliage peculiarities, sterile pollen 
and 15 chromosomes of the lata derived from Oe . 
Lamarckiana , but having the small flowers of its parent 
Oe. biennis. Innumerable cases of such parallel 
mutations are now known, 6 and the principle is bound 
to play an important part in the future interpretation 
of phylogenies. « s 

Many other developments in the theory of mutation 
have occurred since r 901. The experimental work with 
Mendelism and mutations has shown that these two 
fields of research are fundamentally in harmony and can 
be further developed under a common point of view. 


• Gate*, “ The Mutation Factor in Evolution," 19*3 

1 Gate*, The Triaomic Mutations of Oenothera," Ann. of Bah, voL 

Bni Jonh 1, ExptL M, i, ovik 1934. 

* See for example Gates , 41 Mutation* and Evolution, spat, , 
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The Manufacture of Blue Water Gas. 


T HE manufacture of water gas first became an 
industrial proposition in 1873 with the intro¬ 
duction of the intermittent system by Strong and by 
Lowe in the United States. Strong, who aimed at manu¬ 
facturing blue water gas mainly for heating purposes, 
utilised the heat value of the “ blow ” gases to super¬ 
heat the steam admitted to the generator. Lowe, on 
the other hand, aimed at producing a gas of high 
Illuminating value, and utilised the large quantities 
of combustible gas produced during the u blow ” 
periods for heating chambers .in which enriching oil 
was decomposed. No real progress in the manufacture 
of water gas in Great Britain was made until 1888, 
when a plant was installed at the Leeds Forge Since 
that time the utilisation of water gas has advanced 
rapidly, and the manufacture of water gas, both blue 
and carburetted, is now an important auxiliary in the 
production of gas for town supply. 

The blue water gas process, according to general 
British practice, may conveniently be divided into two 
distinct operations. The hot fuel, usually coke, is first 
raised to a high temperature by the admission of air 
at such velocity that the pressure below the generator 
grate is 12 to 18 inches water-gauge This operation, 
known as the “ blow/' occupies from one to three 
minutes. The gases produced are blown away to the 
atmosphere through the stack, either directly or after 
combination with air and passage through a waste 
heat boiler When the temperature of the coke has 
been raised to the required degree, the air supply is 
closed, and the bed of fuel is submitted to the action 
of steam supplied at a measured rate. The steaming 
operation, which is known as the “ run,” occupies from 
four to ten minutes according to the cycle of opera¬ 
tions adopted. The blow and run operations are 
carried out alternately during a period of several hours, 
at the end of which the operations are suspended for the 
removal of ash unless mechanical grates are provided. 

Blow Period. —The addition of heat to the bed of 
fuel during the blow period results mainly from that 
developed by the oxidation of carbon to carbon 
monoxide and carbon dioxide, and provided other 
conditions remained unchanged, the degree of heat 
addition would be dependent on the proportion in 
which these two gases are produced. The principal 
reactions which take place may be represented by the 
equations: 

(1) C + O, -CO,+ 97*3 Cal. 

(a) C + $ 0 ,«C 0 +29-0 Cal. 

The aim during the air-blow should therefore be to 
obtain the maximum amount of carbon dioxide and 
the minimum of carbon monoxide. The first reaction 
pr&loinihfttes at lower temperatures and the second 
at higher temperatures. The efficiency of heat genera¬ 
tion therefore decreases with rise of temperature. 

Run PaatOD,—When steam is passed over incan¬ 
descent coke, of the reactions which occur, consideration 
should be given to the following; 

( 3 ) C + H *0 * CO + H, minus 29 Cal 
* { 4 ) C-faH, 0 -C 0 ,+sH* minus 19 Cal. 

Ko. vol. 115] 


At temperatures above 1000 C, the products of 
reaction of steam and carbon are almost entirely 
carbon monoxide and hydrogen. At lower teidpera- 
tures the importance of reaction (4) increases, and the 
proportion of steam decomposed decreases. 

From consideration of the reactions which take place 
in the intermittent process of manufacture of water gas, 
it is clear that in order to obtain high efficiency of neat 
addition during the air-blow, the fuel must be kept 
at a comparatively low temperature, and the time of 
contact of the gases with the hot fuel must be small. 
On the other hand, to obtain a high efficiency during 
the steaming operation, the fuel should be kept at a 
high temperature, and a longer time of contact must 
be allowed. It is evident, therefore, that these opposing 
factors must be taken into account in determining the 
conditions of best efficiency for the whole process, 
During recent years, the large scale production of 
water gas has been the subject of investigations by a 
Research Committee of the University of Leeds and 
the Institution of Gas Engineers, and by the Fuel 
Research Board. From the data procured, thermal 
balances were constructed. As an example of a 
thermal balance under conditions typical of British 
practice, the following is taken from the tenth report 
of the Research Committee of the Institution of Gas 
Engineers : 

Heat Balances in Therms per 1000 Cub. Ft. 

Water Gas made. 

Heat supplied— 

(al Coke to generator.4-900 

{b) Fuel to raise steam to generator . . 0*551 

(c) ,, ,, ,, turbine o 643 

{d) Sensible heat of air to blower . Minus 0*001 

(>•093 


Accounted for as follows— 

1. Water gas, potential heat .... 2*960 

2. „ ,, sensible heat. . . . 0*171 

3. Steam not decomposed (total heat) . . 0*163 

4. Blow gas, potential heat.1 042 

5. ,, ,, sensible heat . . o 462 

6. Heat lost m raising steam to generator . 0-165 

7. „ „ turbine . 0*193 

8. Heat of steam used and lost in turbine and 

blower .... , 0*446 

9. Ashes, potential heat .... 0*207 

10 Clinker ,, ,,.0*017 

11. Dust „ . . 0*070 

12. Ashes, clinker, and dust, sensible heat . 0-020 

13. Losses, not fceparately determined, leakages, 

radiation,* convection, etc (difference) . 0177 


6093 

In a paper presented a short time ago to the Institution 
of Chemical Engineers, Dr. M. W. Travers has studied 
the'results of the investigations previously mentioned 
Dr. Travers is of the opinion that in addition to thermal 
| balances of the type illustrated, thermal accounts 
should be constructed to show the amounts of heat 
added to the fuel during the blow periods and 
abstracted during the steaming operations. These two 
amounts of heat should be identical provided that the 
whole of the necessary data is available with a high 
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degree of accuracy. The problem, however, is complex, vapour in the air supplied to the generator also has an 
and many other factors in addition to the mam carbon- important effect on the heat account. Separate thermal 
oxygen and carbon-steam reactions must be considered, accounts for the ** blow n and 94 run ” periods would 
The coke supplied to the generator invariably contains undoubtedly be of value, hut further study of the 
moisture, hydrogen, sulphur, nitrogen, and ash, and subject is required before these can be constructed 
these constituents take part in a number of reactions with sufficient accuracy to enable trustworthy con- 
which cannot be neglected. The amount of water elusions to be drawn. A. Parker. 


* Obit 

Prof. Axel Wir^n. 

HE death of Prof Axel Wiren of Upsala has de¬ 
prived zoology of an able original worker and 
a distinguished teacher in the University of Upsala. 
Bom on July 12, i860, in Eskilstuna on the western or 
landward side of the province of Sodemau Land, 
about 50 miles west of Stockholm, and the eastern 
border of which (province) reached the sea, Wir6n 
received his early education at the school of Norr- 
koping, in which his matriculation examination also 
took place, and he afterwards entered the University 
of Upsala, where he graduated as Ph.D. in 1885, his 
thesis being on the circulatory and digestive organs of 
certain families of polychaets. 

From the first the young graduate was attracted to 
marine zoology and at a time when several depart¬ 
ments were sorely in need of scientific advancement. 
He set himself to work up the zoology of Upsala, 
especially the chaetopods, and by and by he published 
a series of important researches in the Kongl, Svensk. 
Vetersk.-Akad. Handl., all finely illustrated by his 
artistic pencil, the plates varying in number from 
5 to 10 (4to) in each communication. The accuracy 
and beauty of these plates and the value of the 
accompanying researches would alone have given him 
a solid reputation. They dealt chiefly with the circu¬ 
latory and digestive organs of the polychaets, though 
the minute anatomy of the solenogastres was also 
worked out with conspicuous ability. Amongst his 
interesting novelties was the discovery of Hmmato- 
deptts terebelhdts, a parasitic eumcid living in the wall 
of the chitinous stomach of TerebeUides Sircetm —just 
as Spengel had found another polychaet, Oligognaihus 
Bonelhw , in the coelom of Boneliia. Besides other 
papers he published one on Neretlepas fucata in its 
atokous and its epitokous forms, and the changes in its 
body-wall, as well as a work on the elements of 
zoology, a useful treatise for his students. He also 
gave an account of a visit he made to the museums and 
zoological institutes of Germany in 1891. 

Besides his own strenuous labours in upholding 
zoology at Upsala—mindful of his responsibilities— 
Wiren encouraged the young graduates and others to 
carry on original work in his department, and exerted 
himself in founding the zoological institute of the 
University from which many important memoirs were 
issued. These were published in the series of the 
“ Zoologiska Bidrag fran Uppsala ” (large 8vo), 
edited by Prof. Wiren. The perusal of these fine 
memoirs (the expense of which was partly defrayed by 
the generosity of the late consul, R. Biinsow) raises a 
feeling of regret that, in a great country like Britain, 
zoological institutes on the sea beach should be closed 
for lack of men, interest, and money, instead of con¬ 
tinuing the fascinating researches in marine zoology 
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and botany—not to allude to the importance of these 
in connexion with the fisheries. 

Prof, Wir6n was elected to the chair of comparative 
anatomy at Upsala in 1893, after holding various 
minor posts. He became professor of zoology and 
Director of the Zoological Institute in 1908, and held 
these offices until his death on January 22 last. He 
worthily served his country and science, 

W. C. McIntosh. 


Mr. W. H Finlay. 

A correspondent at Cape Town sends us some 
particulars of the life and work of Mr. William Henry 
Finlay, formerly chief assistant in the Royal Ob¬ 
servatory, Cape Town, who died there on December 7, 
1924. Mr. Finlay was bom at Liverpool on June 17, 
1849, and educated at Liverpool College School. He 
proceeded to Trinity College, Cambridge, graduating 
33rd Wrangler in 1873. In the same year he was 
appointed first assistant at the Cape Observatory, 
when Mr. Stone, who succeeded Sir Thomas $aclear, 
was H.M. Astronomer. Mr. Stone’s directorate is 
chiefly remarkable for the enormous amatol of arrear 
reductions of transit observations w|tpi he accom¬ 
plished, and for his well-known i88o Cape Catalogue 
of Stars. In all this work Mr. Finlay took his full 
share. 

As an observer, Mr. Finlay was very zealous in the 
observation of comets and occultations of stars. He 
independently discovered the great comet of 1 882, 
and also one, which bears his name, in 1886, and 
undertook the difficult task of computing its element# 
as well as of many another. Perhaps ip astronomical 
circles he will be best remembered by his excellent 
Star Correction Tables, which exemplify the clear 
grasp he had of his subject, and the orderly practical 
habit of his mathematical mind. 

In addition to his purely astronomical work, Mr. 
Finlay took an active part in the geodetic work which 
Sir David Gill, who succeeded Mr. Stone, undertook 
during his famous directorate. He took the principal 
share in the longitude operations for connecting Aden 
with Cape Town, and on his voyages to and "from: 
Aden he took advantage of the short stoppages of tftfe» 
steamer at Delagoa Bay, Quilimane, Mozambique, and 
Zanzibar to determine local time at these places witfY 
portable instruments, and to exchange time sigpajs/ 
with Cape Town. These observations and the ret\ 
suiting longitudes were * published in the Monthly 
Notices of the Royal Astronomical Society. ' V 

tn 1887 Mr. Finlay undertook the discussion of 
tidal records of Table Bay and Algoa Bay, and w? 
result of his analysis, tfhich is published In die JqjMipC * * 
of the South African Philosophical Society, is 

” 1 , , , < 
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basis for all tidal predictions at those ports. In 
addition to these activities, he became the general 
secretary of the Society from 1881 to 1887, in which 
* year he was elected president. He was also a member 
of the Cape Meteorological Commission. 

When the staff of the Royal Observatory was 
reorganised in 1897, Mr. Finlay was appointed the chief 
assistant, but owing to ill-health he was obliged to 
retire on pension the following year. He spent several 
years in England, where he completely regained his 
health, and upon his return to South Africa he took 
up the work of teaching, a task for which he was 
eminently suited. When Prof. Williams, of the Rhodes 
University, Grahamstown, left South Africa to take 
part in the War, Mr. Finlay took his place as professor 
of mathematics and surveying, and he remained there 
at work after Prof. Williams had returned, to within 
a few days of his death. 


L£on Maquenne. 

L£on Maquenne, whose death is announced, was 
born in 1853, and will be remembered as one of those 
able experimenters and clear-sighted research workers 
who made notable discoveries in the domain of organic 
chemistry when the science was still in its infancy and 
before any really definite views as to the structure of 
carbon compounds, especially those of natural origin, 
had been developed. His most noteworthy contri¬ 
butions deal with the structure of the sugar alcohols, 
important naturally occurring substances which, for 
many years, resisted the attack of the chemists of his 
time, and his first achievement in this field was the 
determination of the constitution of inositol, a com¬ 
pound which occurs widely in both the animal and 
vegetable kingdoms. He was able to show that this 
sugar alcohol was hexahydroxycyclohexane, and thus 
not only established the structure of the first member 
of an important new series, but also indicated the 
dose relationship which exists between substances 
produced in the organism and benzene. 

Maquenne was also successful in determining the 
constitution of perseitol, a seven carbon sugar alcohol 
which occurs In the leaves of Laurus Persea, but 
his most outstanding work in this connexion was 
probably the isolation of the dextro form of erythritol 
by the reduction of f-threose, a discovery which was 
shortly afterwards supplemented by the preparation 
of d-eiythritol by his pupil Gabriel Bertrand, who 
isolated it by the action of the " sorbose bacterium ” 
(bacterium xylinum) on natural erythritol. The two 
enantiomorphs were then united to form the racemic 
modification which Was found to be identical with the 
cotrtpound which Griner ted synthesised in 1893 from 
divibyL The natural foria of erythritol is the mesa 
modification, but both the mesa and racemic stereor 
Wdmpm were prepared by Griner in his synthesis. 

Of special Importance also is the work carried out 
by Maquenne on starch, which is embodied in a series 
ft papers published during 1904 and 1905. One out¬ 
come of this investigation was the discoveiy, made 
With Eugene Roox, that crude starch is a mixture of 
amvW and wnylppectme. 

rebeiri yeats Maquenne turned his attention 
r „rficulariy to Wocfeemical problems, and he was 
important and delicate methods 
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of analysis. His great range of knowledge led him, 
however, to carry out researches over a wide field, and 
to him, amongst other things, is due the preparation 
of pure acetylene from barium carbide, as well as the 
method of eliminating nitrogen from the air by means 
of metallic magnesium, which was ultimately used by 
Rayleigh and Ramsay in the preparation of argon. 


All who are concerned in the world of shipping and 
in the electrical industry will learn with regret of the 
death on March 17, a few hours before his forty-sixth 
birthday, of Mr. W. W. Bradfield, general manager 
of the Marconi International Marine Communication 
Co., Ltd. Practical radio telegraphy, particularly in 
connexion with shipping, owes much to Mr. Bradfield, 
whose connexion with the Marconi Company dates 
from September 3, 1897, when he entered what was 
then known as the Wireless Telegraph and Signal 
Company, Ltd As electrical assistant to Senatore 
Marconi, in the earliest days of commercial wireless, 
Mr. Bradfield took part in experimental work on 
Salisbury Plain, and assisted in the erection of the wire¬ 
less station at the Needles, Isle of Wight. In the year 
1899 he installed the first wireless apparatus on British 
battleships, and a little later took charge of the demon¬ 
strations to the United States Government on board the 
U.S. battleship Massachusetts , while in 1901 he under¬ 
took similar demonstrations before the French Govern¬ 
ment, when communication was established between 
the French Riviera and Corsica. In the same year 
he supervised the erection of the famous stations at 
Siasconset (Nantucket Island) and the Nantucket 
Lightship. From 1902 until 1908 Mr. Bradfield was 
chief engineer to the Marconi Wireless Telegraph 
Company of America, and during this time he took 
part in the first International Radio-Telegraphic Con¬ 
ference, held in Berlin in 1906. 


Sir William Pecx had occupied the post of City 
Astronomer of Edinburgh, in charge of the Calton Hill 
Observatory, since 1889, when the erection of the new 
Royal Observatory on Blackford Hill set the older 
building, with most of its instruments, at liberty He 
was of an active and inventive mind, and interested in 
all mechanical pursuits, besides astronomy. He con¬ 
structed many of his own instruments. He was, in 
addition, a popular lecturer of considerable power and 
attraction, and was the author of a popular “ Hand¬ 
book and Atlas of Astronomy ” and other works. The 
City Observatory was devoted chiefly to showing the 
heavens to visitors — a service much appreciated by 
the citizens. For this purpose a six-inch photovisual 
telescope, presented to the observatory, was of good 
service. In pursuance of the science, Sir William Peck 
visited Spain for the eclipse of 1905, and Egypt in 1908. 
He received the honour of knighthood in 1917. He 
died on March 7, after a long illness, aged sixty-three 
years. 


We regret to announce the following deaths: 

Prof. A. J>endy # F.R.S,, professor qf zoology in the 
University of London (King's College), on March 24, 
aged fifty-nine. 

Mr, H, E. Jones, president in 1917 of the Institution 
of Civil Engineers, on March 24, aged eighty-two. 
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Current Topics and Events* 


It has been common knowledge for some time in 
the scientific world that the Royal Society intended 
to dispose of part of the collection of early pnnted 
books in its library, especial attention having been 
directed to the fact in the report of Council issued to 
fellows in November last, and published in the Year 
Book of the Society While it is true that during 
the last few years the Society has received large gifts 
of money, it has to be borne in mind that without 
exception the application of such moneys has been 
limited to certain definite objects, and none is avail¬ 
able for the general purposes of the Society, however 
badly it may be needed , that, no doubt, explains 
the last sentence of the president's letter to the Times 
of March 27, “As circumstances stand, sentiment 
must be tempered by practical expediency " The 
larger portion of the books are relics of the collection 
presented to the Society in 1666 by Henry Howard, 
afterwards Duke of Norfolk, and only those volumes 
which have no scientific interest or are duplicates 
are being offered for sale , but two of the books 
which are likely to fetch very high pnees—a Bible, 
and Richard Baxter's " A Call to the Unconverted," 
both translated into the Massachusetts Indian 
language™ were presented to the Society in 1669 by 
John Wmthrop, Governor of Connecticut One of 
the features of the collection is a series of several 
hundred Reformation Tracts pnnted in Germany, 
more than one hundred of these being by Martin 
Luther, Among other books of interest are Caxton’s 
second edition of " The Canterbury Tales," 1484, 
Fust's “ Liber Sextus Decretalium " (1465), and 
Cicero’s " De Officus" (1466). A first edition of 
Euclid, included in the sale, is a duplicate. It is the 
intention of the president and Council that the pro¬ 
ceeds shall be kept as a separate fund, known as 
" The Arundel Library Fund," to be used for the 
purchase of scientific books A nucleus has already 
been formed by the sale to the British Museum, at its 
own valuation, of some seventy items. 

The Council of the Institution of Electncal Engin- , 
eers has addressed a letter to the Postmaster-General 
stating that some of the provisions of the Wireless 
Signalling Bill are of such far-reaching importance 
that unless they are modified they will prove a serious 
hindrance to electrical and physical research. In 
particular the Council desires that it should be made 
perfectly clear that the words " any apparatus for 
wireless telegraphy " apply only to such apparatus 
when used for signalling purposes. Crystal detectors 
and radio valves, for example, are used in many physi¬ 
cal lal>oratories for testing apparatus and materials 
which have no connexion with radio signalling. It 
should be clearly stated m the Bill that licences are 
not required in these cases. It is also recommended 
that all regulations made by the Postmaster-General 
under Clause 3 (Regulations and Fines) of the Bill 
should be submitted to a statutory advisory com¬ 
mittee for consideration, and it is suggested that the 
committee should be representative of the Royal 
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Society, the Institution of Electrical Engineers, the n 
Radio and other interested societies, We think that 
this suggestion is a good one and would form an effect* 
ive barrier against legislation which might injuriously 
affect research. It is also pointed out that Clause 7 
of the Bill, which applies its provisions to the use of 
ethenc waves for the transmission of energy, may 
greatly interfere with research and industrial develop¬ 
ment. A new clause might be substituted for it 
rendering liable to penalties any on& using electro¬ 
magnetic radiations of the frequencies commonly em¬ 
ployed in radio telegraphy in such a way as to affect 
injuriously the working of authorised radio telegraphic 
stations It is conceivable that in the future import¬ 
ant industries may be founded on the transmission 
of energy by ethenc radiations Several suggestions 
for utilising these radiations have already been made, 
and it would not be in the national interest to hamper 
unnecessary research in these directions. 

There has been a considerable addition to our 
knowledge of scarlet fever during the last year through 
the researches of G F Dick and his wife, Gladys H 
Dick, of the John McCormick Institute for Infectious 
Diseases in Chicago Hitherto the causation of 
scarlet fever, like the other exanthemata, has been 
completely obscure It was not regarded as likely 
that any of these fevers were due to ordinary bacteria, 
for although bacteria have been constantly found in 
one and all of them, no single bacterium isolated has 
been able to reproduce the disease in man or animals 
The Dicks have* however, obtained (1923) a strepto¬ 
coccus from a case of purulent infection of the hand of 
a nurse suffering from scarlatina, and have directed 
attention to certain of its peculiarities The applica¬ 
tion of pure cultures of this streptococcus has been 
alleged to produce scarlet fever in man, and it is 
concluded that, after all, scarlet fever is probably a 
bactei lal disease analogous to diphtheria in Its general 
pathogenesis The organism is supposed to produce 
a local lesion in the throat, and a soluble poison pro* 
duced in this site is absorbed into the system and is 
the cause of the rash and some other manifestations 
of the fever By applying the toxin of the strepto¬ 
coccus scarlatinas to the skin, a very definite red area 
appears in some persons but not m others. Where 
this " Dick reaction " is positive the individual is 
presumed to be susceptible to scarlet fever. Where 
the reaction is negative the individual is immune. 
These reactions are strictly analogous, to the Schick 
reactions in diphtheria. It is possible to pick out the 
immunes from the non-immunes, and by inoculating 
the latter it is hoped that scarlet fever catt be com* 
pletely controlled as diphtheria has been. These 
results of the Dicks have been confirmed in all import¬ 
ant respects by trustworthy worker# in the United 
States, and the subject is now receiving close attention 
in Great Britain. 

A step towards the improvement of loan facilities 
between libraries of university rank in Croat ., ♦ 

has been taken by the Association of Uniyeni^^. 
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Teachers, which recently convened a Conference to 
consider the matter. As a result, regulations for 
inter-library loans have been approved, and inquiries 
are now being dealt with by Mr. Oldaker, the Uni¬ 
versity, Edmund Street, Birmingham, to whom all 
correspondence should be addressed. The movement 
is a healthy one, for it represents a reaction against 
the policy of library inflation which was characteristic 
of library administration in the latter half of last 
century, Tt is now seen that the future needs of 
the research student can only be met by a pooling 
of the resources of our research institutions. We 
have, however, some doubt as to the wisdom of 
instituting at this stage the inquiry office in Birming¬ 
ham To provide prompt and accurate answers to 
inquiries as to the place of deposit of a given work 
presupposes the existence of an extensive collection 
of bibliographical serials and library catalogues which 
are to be found in few municipal or university centres. 
Moreover, the inquiry officer should have access to 
the work for the loan of which application is made. 
Further, the institution to which he is attached 
should be equipped with modem photographic 
copying apparatus Few institutions comply with 
these requirements The A U T. appears to have 
overlooked the fact that the bibliographical aspects 
of the problem should in the first instance have been 
left to the decision of bibliographers. We think it 
would be wise even at this stage for the AUT to 
refer its proposals to a small committee of experts 
to consider whether the institution of a separate 
inquiry office is best calculated to secure the 
professed objects, and in case of an unfavourable 
answer, to authorise the committee to submit 
alternative proposals. 

Sir Ouver Lodge's seventh and last “ talk " of 
the senes on “ Ether and Reality,” which is being 
broadcasted from the London station 2LO of the 
British Broadcasting Company, was given on March 
31, and dealt with the probable utilisation of the ether. 
The ether or continuum has perfect properties, while 
matter is liable to deterioration and dissipates energy. 
No law of dissipation applies to the ether ; matter 
exists not only inorganically but also as the complex 
molecules of protoplasm, which can be animated and 
made a vehicle for " life/' But the coherence of all 
bodies is effected by the etheric connecting medium, 
and the question arises : Can that ether body be 
animated too ? We usually ignore the ether body 
because it is outside the ken of our senses, but 
knowing what we know of matter and its fields of 
force, it is reasonable to suppose that we act more 
directly on ether than on the discontinuous particles 
of matter. All force is exerted through the ether, 
and it is thus that matter has become indirectly and 
apparently amenable to life and mind and memory 
and affection. These psychic attributes belong to the 
unseen universe; and if they require a physical 
medium, the ether is permanently available. Our 
material bodies have thus been built up, and are 
worked f#r temporary purposes of demonstration 
here and now, but they are imperfect and wear out, 
Mind may always need a vehicle, a body; a habitation, 
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an instrument, but it need not be made of matter 
It is doubtful if matter is ever really animated 
directly. Our present connexion with matter is 
probably indirect as well as temporary Sir CJliver 
stated that, in his opinion, permanent reality lies in 
a region which does not appeal to the senses,—a 
region of inference , and to that region we really 
belong. 

Sir Ernest Rutherford, in his discourse at the 
Royal Institution on Friday, March 27, on atomic 
nuclei, stated that the most direct method for deter¬ 
mining the nature and magnitude of the forces that 
hold the atom in equilibrium, and the size and con¬ 
stitution of the nucleus, is to examine the scattering 
of swift a particles when they traverse matter Such 
experiments have shown that the inverse square law 
appears to hold over the greater part of the space 
occupied by the atomic structure. It breaks down, 
however, when the a particle approaches very close to 
a light nucleus like that of hydrogen or aluminium. 
By studying the vanation of the number of a particles 
of different initial velocity scattered nearly backwards 
from the bombarded material, it has been found that 
there is a sudden change in the law of scattering for 
aluminium for a definite velocity Experiments made 
with thin films of gold and uranium show that the 
law of the inverse square holds to the closest distance 
of approach of the a particle to the nucleus, natnelv, 
about 3 x io' ia cm. This is remarkable, for from 
radioactive information it is believed that the nuclear 
structure of uranium extends to more than twice this 
distance A distribution of charged electric doublets 
in the form of satellites extending some distance from 
the central nucleus may account for these effects. 
Previous work has shown that a change in nuclear 
structure can be brought about by intense collisions 
between a particles and light nuclei, but the fate of 
the o particle after liberating a proton lias been a 
matter of great uncertainty Some recent experi¬ 
ments by Blackett show that in the case of nitrogen 
the o particle may be captured by the nucleus 
Thus m the case of nitrogen there is on the whole a 
building up rather than a disintegration. This result 
is of great importance and interest, but we are still 
far from understanding the mechanism of such 
disintegrating collisions. 

A series of interesting demonstrations has been 
given at Messrs Selfndge and Co , Ltd., London, W.r., 
by Mr. J. L Baird, of an experimental apparatus of 
his own design for wireless “television” (t e the 
simultaneous reproduction at a distance of an image 
of a fixed or moving object) The inventor does not 
claim any great perfection for his results, but we have 
seen the production in the receiver of a recognisable, 
if rather blurred, image of simple forms, such as letters 
painted in white on a black card, held up before the 
transmitter. Mr Baird has overcome many practical 
difficulties, but we are afraid that there are many more 
to be surmounted before ideal television is accom¬ 
plished. In the transmitting apparatus, the object, 
strongly illuminated, is placed opposite a revolving 
disc provided with a series of lenses, each a little 
nearer to the centre than the last, which project a 
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series of moving images upon a selenium or other 
photo-electric cell, each a little displaced laterally 
from the last. This is the equivalent of passing the 
cell over the whole surface of the object in a succession 
of close parallel lines. The light thus reaching the 
photo-electric cell is rhythmically interrupted by a 
rapidly revolving slotted disc, and the result is that 
owing to the variations of resistance of the cell* undu¬ 
lations at an audio-frequency are produced in the 
current through it, whenever a bright part of the 
object is being dealt with. These are amplified and 
supplied to a simple wireless transmitter which is 
caused to emit corresponding signals . 

In the receiving section of Mr. Baird's television 
apparatus, the signals sent out from the transmitter 
are detected and amplified by very powerful valves 
until they are strong enough to light up a neon tube 
when a signal is received, i.e . when a bright part of the 
object is being dealt with by the transmitting appara¬ 
tus. A disc with lenses or holes corresponding to the 
lenses of the transmitting disc is rotated synchron¬ 
ously with the transmitting disc, causing spots of light 
produced by the neon tube to appear upon a screen 
in positions corresponding to the part of the object 
being dealt with With a sufficiently rapid rotation of 
the discs, a recognisable image of the object is pro¬ 
duced. A duplicate of the receiving apparatus is pro¬ 
vided at the sending end with its disc mounted on the 
same shaft as the transmitting disc, to enable the 
necessary adjustments to be made Synchronism 
between the sending and receiving discs is obtained by 
a little alternator with a frequency of about 300 
geared to the revolving system, which causes signals 
to be sent out by another wireless transmitter at this 
frequency. These are received and amplified at the 
receiving station to an extent enabling a similar little 
alternator connected to the receiving discs to be 
synchronised with them. 

Dr A W. Ceossley, presiding at the annual 
dinner of the Chemical Society on March 26, referred 
to the difficult position in which the Society finds 
itself on account of the increased cost of publication 
Subscriptions of fellows have been raised, various 
limitations have been placed upoq the distribution 
of the Society's publications, and papersare curtailed 
as much as possible, yet there is a financial deficit, 
and no practical means of avoiding it have yet been 
found During the War, chemists saved the nation 
from disaster by supplying drugs, poison gases and 
protection from them, and other products demanded 
by the times, and it does not seem, too much to ask 
that assistance should now be afforded m placing upon 
record the work they are doing for the advancement 
of knowledge When one remembers the vast sums 
expended upon the verbatim reports of proceedings 
m Parliament published m the large volumes of 
Hansard, and considers how trivial most of the matters 
are in comparison with the original contributions 
made to a body like the Chemical Society, it is difficult 
to understand the national sense of value which leaves 
the Society in its present anxious position. Possibly 
the additional 1500/. received by the Royal Society 
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in aid of scientific publication will enable a grant to 
be made to the Chemical Society, but in our opinion 
a very strong case can be made out by many other 
scientific societies for assistance towards costs o£ 
publication, either from the State or private bene¬ 
factions, and we should like to see a concerted effort 
made with the view of securing adequate funds for 
this purpose. 

Mr, W. J. U Woolcock referred at the annual 
dinner of the Chemical Society on March 26 to a 
scheme for the establishment in London of a 
,f Chemistry House ” which would provide office 
accommodation for the chief chemical societies as well 
as one or more lecture theatres and other facilities. 
The scheme is being put on a business footing, and 
there is every reason to believe that it will take 
definite shape before long It is possible that other 
scientific societies may like to be housed in the same 
building, and the plans may be enlarged to enable 
this to be done if there is a clear demand for such 
increased accommodation 

So far most of the clinical reports on " Bayer 205/' 
now renamed “ Germamn," have encouraged the 
belief that at last a specific for the treatment of 
trypanosomiasis has been found A paper by Dr. 
Clement Chesterman m the Transactions of the Royal 
Society of Tropical Medicine and Hygiene (1924, 
vol. 18, p 311) is somewhat disturbing from that 
point of view Seventeen cases, ah well advanced 
in the " second ” or nervous stage of the disease, 
were treated with the new drug. Of these, nine had 
already received arsenical drugs without permanent 
improvement, and eight had not been given any 
previous treatment Nine of these cases relapsed in 
from six weeks to fifteen months after a course of 
M Bayer 205/' Two died of acute nephritis after 
their discharge from hospital and two from inter¬ 
current bilharzial dysentery. Two more, who had 
suffered from amblyopia during arsenical treatment, 
became blind after administration of " Bayer 205/ > 
and a third developed amblyopia more quickly than 
usual when given arsenical treatment after a course 
of the new drug, due, it is suggested, to the possi¬ 
bility that damage to the kidneys by " Bayer 205 “ 
prevented the usual rapid elimination of the arsenic 
afterwards given Two cases were definitely improved 
and have remained so for four and five months 
respectively Unfortunately, none of the cases could 
be re-treated owing to the small supply of the drug 
available. It is pointed out that the two cases 
who died from acute nephritis might have been 
saved by careful nursing but were brought back to 
hospital too late. Dr, Chesterman has not lost faith 
completely in " Bayer 205/* but thinks it important 
that " the limitations of yet one more of 
medicine's ' conquering heroes ' should be realised/' 

The genesis of " Bayer 205 " is described in a 
recent paper {Zettschnft f&r angewandti Chemtt, 1924, 
vol. 37, p. 585) by Dr. B. Heymann, one of the 
chemists who took part in the long and arduous 
researches which resulted in its discovery* - Thw*,:- 
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Is a good deal of special pleading for the Bayer Co.'s 
refusal to disclose the constitution Of the new drug, 
and this is critically commented on by M. Foumeau 
(who, it will be remembered, re-discovered li Bayer 
305/' or at least made an effective substitute for it) 
in Chitme et Industrie , 1925, vol. 13, p. 284. What¬ 
ever the ultimate value of f * Bayer 205 " as a remedy 
for sleeping sickness ,may prove to be, there can be 
no doubt that its advent has provided chemists and 
pharmacologists with new ideas for chemotherapeutical 
work. 

Prof. H. A. Lorentz, of Leyden, Holland, will 
deliver the fifteenth annual May lecture of the 
Institute of Metals on May 6 The subject of the 
lecture will be “ The Motion of Electricity in Metals/' 

The seventy-fifth anniversary of the foundation of 
the Royal Meteorological Society will be celebrated 
on April 21 and 22. The celebrations include a visit 
to Kew Observatory and a lecture by Prof. E van 
Everdingen, director of the* Royal Netherlands 
Meteorological Institute, and president of the Inter¬ 
national Meteorological Committee 

The Fondation George Montefiore, given every 
three years for the best original work of the preceding 
three years on the scientific advance and on the 
technical applications of electricity, is to be awarded 
this year The 1923 award was deferred and the 
prize now amounts to 22,500 francs. The committee 
of award consists of ten electrical engineers, five of 
whom are Belgian, under the chairmanship of the 
Director of the Montefiore Electrical Institute of 
Li£ge. Competing works, addressed to M. le Secr^taire- 
archiviste de la Fondation George Montefiore, Associa¬ 
tion des Inginieurs 61 ectnciens sortis de lTnstitut 
61 ectrotechnique Montefiore, rue Saint-Gilles, 31, 
Li6ge, must be received by Apnl 30 next. 

The first annual report has been issued of the 
Ella Sachs Plotz Foundation for the Advancement of 
Scientific Investigation. Thirty-two applications for 
grants were received from various countries and 
eight awards were made, involving a sum of 8550 
dollars. For the present, problems in or bearing 
on medicine are to lie favoured and preference will 
be given to groups of researches ofi a single problem. 
Thus last year, four of the grants were for work 
bearing on chrome nephritis. Two only of last 
year’s awards, to Dr. A. Bezredka, Pasteur Institute, 
Paris, and to Dr. J. Aberlin, Berne, went outside the 
United States. Applications for grants for 1925 -26 
must reach Dr. F. W. Peabody, Boston City Hospital, 
Boston, Mass., before May 15 next. 

Arrangements are in progress for a meeting of the 
Commission for the Exploration of the Upper Air to 
beheld at the Meteorological Office, South Kensington, 
on April 16-33, under the presidency of Sir Napier 
Shaw. The Commission is in connexion with the 
International Meteorological Committee, The prin¬ 
cipal business of the homing meeting is to discuss the 
publication of the results obtained by balloons and 
kites in the various countries of the world during the 
years 1933 and *934, A sum to meet the expenses 
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of a specimen volume was allocated by the Union of 
Geodesy and Geophysics at Madrid in October last 

Among the financial items recently adopted by the 
French Chamber of Deputies is one of unusual interest 
to scientific workers. The clause in question is due, 
according to the Revue gMrale des Sciences, to Prof. 
Emile Borel, and provides for a tax of 5 centimes on 
each 100 francs paid in salaries by French commerce 
and industry, and the products of the tax, which it 
is estimated will bring in about fourteen million francs 
a year, is to be allocated to French scientific labora¬ 
tories. In this way it would seem that industry 
might be made to contribute directly to the support 
of the fundamental scientific research on which it is 
based The measure has still to be passed by the 
Senate before becoming law 

The Norwich Castle Museum Committee of the 
City Corporation has under consideration the celebra¬ 
tion of the centenary of the foundation of the Museum 
under the presidency of the famous Norwich botanist, 
Sir James Edward Smith, FRS, m 1825 The 
history of the Museum shows that its fortunes were 
of a varying character until 1894, when the Cor¬ 
poration took over the collections of the Museum 
Society and housed them in the spacious galleries 
adjacent to the Castle. The year 1925 is important 
for the City of Norwich, as m addition to the celebra¬ 
tion of the centenary of the Musedm, there will be 
an official opening of the Bridewell Museum of Local 
Industries in the 13th-century house of the first 
Mayor of Norwich, which will provide about 11,000 
feet of floor space for the exhibition of material 
illustrative of the textile and other past and present 
industries of the City of Norwich 

In publishing the first biological number of the 
Science Reports of the Tohoku Imperial University, 
Sendai, Japan, Prof. S. Hatai announces the formal 
opening of the Biological Institute of this University 
and of a Marine Biological ^ Station, located at 
Asamuslu. Among the special features of this station 
is an under-sea laboratory and a spacious open marine 
pool for observations on the growth of marine organ¬ 
isms Several residences and a large dormitory have 
been erected where investigators may live with their 
families and where students may find suitable accom¬ 
modation. Prof. Hatai hopes that his colleagues in 
Japan and in other countries may take advantage of 
the facilities offeied for research 

Year-book No. 23 of the Carnegie Institution of 
Washington, recently issued, contains a report by 
the Department of Genetics The investigations 
reported upon t range from chromosome studies in 
Datura and Drosophila, sex conditions in Cladocera, 
pigeons, and moulds, to the genetics of rabbits, mice, 
and horses, and eugenic studies of Indian-negro-white 
racial complexes in Virginia, inheritance of excep¬ 
tional intelligence, the endocrines of mongoloid 
idiots, and a European study of the ancestry of 
American immigrants No attempt can be made 
here even to outline the results obtained m these and 
other fields of research, but it is clear that substantial 


NATURE 


508 


[April 4, 1925 


progress is being made in such problems as the further 
analysis of the relations between chromosomes and 
heredity, and the compilation of data on which the 
improvement (germtnally) of the human race could 
be based. 

We have received the annual report for 1924 of 
the Crichton Royal Institution, Dumfries—a hospital 
for mental diseases Both private and rate-aided 
patients are admitted, numbering approximately 630 
and 339 respectively during the year. Some 70 per 
cent, of the private admissions were voluntary, but 
all the rate-aided admissions were under certificate, 
and the medical superintendent, Dr. Easterbrook, 
comments forcibly on the obsolescent provisions and 
objectionable terminology under existing statutes 
which officially distinguish the latter class as " pauper 
lunatics/' and he points out that the absence of 
definite statutory provision for the treatment of 
rate-aided patients as voluntaries has had unfortunate 
results. A well-equipped clinical and pathological 
laboratory conducts much useful work at the Institu¬ 
tion, which has received commendation from the Com¬ 
missioners of the General Board of Control after 
inspection. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned Grade IV. 
of the Civilian Educational Staff of the Royal Air 


Force, preferably with engineering qualifications and 
experience.—The Secretary, Air Ministry, AdastraJ 
House, Kingsway, W.C.2 , Bio-chemist at t)ove 
Marine Laboratory, Cullercoats.—The Registrar, 
Armstrong College, Newcastle-upon-Tyne , an assist¬ 
ant lecturer in the department of physiology of the 
Welsh National School of Medicine,—The Secretary, 
University College, Cardiff (April 11) ; a lecturer in 
morbid anatomy and histology in the University of 
Manchester—The Internal Registrar (April 15), a 
research fellowship at Somerville College, Oxford, 
open to Oxford women graduates —Muss Larimer, at 
the College (April 16); woman as principal administra¬ 
tive officer of King's College for Women, Household 
and Social Science Department, Campden Hill Road, 
W 8 —The Chairman of the Executive Committee 
(April 16) , two assistant lectureships in physics in 
the University of Manchester —The Internal Registrar 
(April 18) , the professorship of bio-chemistry at 
Middlesex Hospital Medical School —The Academic 
Registrar, University 'of London, South Kensington, 
S W 7 (April 23) , the professorship of chemistry and 
directorship of the department of chemistry, the 
University of Birmingham —The Secretary (May 1); 
four scientific assistants for the science exhibition of 
the Royal Society at the British Empire Exhibition.—- 
The Secretary, British Empire Exhibition Committee, 
Royal Society, Burlington House, W 1 


Our Astronomical Column. 


Two New Comets. —Comet 1925 a was discovered 
by Herr Scham at Smeis Observatory, Crimea, 
on March 23. Jt is of the tenth magnitude and 
visible in moderate telescopes When discovered it 
was near p Virgmis, and was moving slowly to the 
north-west Being nearly opposite to the sun, it is 
observable for most of the night. The following posi¬ 
tions have come to hand 

GMT (new) App R A, App N, Decl. Observer Place 

d. h m h m h. s ' ' 

Mar, 23 22 43 6 11 47 48*9 1 43 49 Schorr Bergedorf 

„ 23. 23 42 3 11 44 R 3 1 53 4t> Vmterhauscn Copenhagen 

„ 37 33 37 5 11 40 4 3 3* Steavenson Norwood 

„ 29 o 32 o II 38 39 7 3 7 53 ,, „ 

The last place depends on an approximate position 
of the star BD + 2 0 2468, mag 9*5 , assumed place 
for 1925*0, n h 39 ro 6*3*, 2 0 1 2' 12* Use should 
not be made of this position until a better star-place 
is available The comet’s R A is diminishing by 
about i m 53" daily, its declination increasing by5' daily. 

The orbit has not yet been calculated, but the 
ascending node is evidently near o°, and the inclina¬ 
tion not large , this fact would make an elliptical 
orbit not unexpected 

Comet 1925 ft was found by Mr William Reid at 
Cape Town on March 24 It should be stated, in 
correction of some paragraphs in the press, that Mr. 
Reid, whose diligence and success m comet-sweeping 
are well known, is not on the staff of the Cape 
Observatory, but is an amateur 

This comet is brighter than the other, being of 
magnitude 8, but its low altitude is a hindrance to 
easy observation in England. The following positions 
have come to hand 


G.MT 

d. 

(new) 
h m 

APP 
h m 

R.A 

s. 

App. 5 Decl, Observer. 

Place, 

Mar. 24. 

21 330 

13 29 

' 47 

20 16 0 

Reid 

Cape Town, 

„ 28. 

1 94 

13 -20 

383 

21 3 16 

Stcavenson 

Norwood. 

H ** 

2 490 

13 36 

54 5 

2t 6 15 


Algiers 

if 39 

1 iao 

13 26 

D X 

ax ao 36 

S teavonsou 

Norwood. 

I. 39 

x 29-0 

13 35 

59’8 

21I20J54 

»» 



NO. 2892, VOL. 1 15] 


The R A is diminishing by 54 sec daily, the south 
declination increasing by nearly 16' daily 

The orbit has not yet been calculated, but, as m 
the case of Comet 1925 a , the observations given 
should be sufficient to deduce preliminary orbits. 
Reid's comet is not far from 7 Hydra*, and is due 
south about three-quarters of an hour after midnight. 
There will be more chance of observing the comets 
after the moon has set. 

Broadening Stellar Spectra. —In Mon Not. 
R A.S , vol. 85, p 47, Dr W. J, S Lockver, Director 
of the Norman Lockyer Observatory at Sid mouth, 
describes a new method of broadening stellar spectra 
for purposes of reproduction. Since stellar images 
are merely points, the spectra have no breadth unless 
special methods are adopted to broaden them. For 
practical purposes it is customary to allow the image 
of the star to M trail " on the photographic plate by 
a suitable adjustment of the rate of the driving clock, 
but very little breadth is usually possible owing to the 
increased time of exposure entailed. Further, various 
unavoidable irregularities in brightness make the 
spectra broadened in this way unsuitable for pictur¬ 
esque reproduction. In the arrangement devised by 
Dr. Lockyer, the original negative, showing a narrow 
spectrum (after being specially prepared in a manner 
explained in the paper) is allowed to fall under gravity 
in a direction parallel to the spectrum lines, its speed 
being regulated by a flow of oil which, by an ingenious 
arrangement, is produced by the fall. During the 
fall the negative is illuminated by a constant source 
of light and photographed, the breadth of the spectrum 
thus obtained clearly being determined by the distance 
of descent. The paper contains an account of in¬ 
vestigations made to determine the most satisfactory 
time of exposure, and also a beautiful photograph 
of the spectrum of a Cygni broadened by the new 
method. 
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Research Items. 


The Stone Age in the Eastern Sahara. —In the 
course of on account of the oasis of Kawar (Kaouar), 
Eastern Sahara* in La Nature for March 14, Capt. 
Marius Prevost, who writes in collaboration with Dr, 
Lucien Mayet, describes stone implements found on 
a considerable number of sites in the oasis explored 
by him. The implements occur in such numbers as 
to suggest that the oasis supported a considerable 
population from an early date In addition to flint, 
which was imported, quartz, quartzites, silicious lime¬ 
stone, haematite and volcanic rocks were used in the 
manufacture of the implements In the absence of 
stratification, the only indication of date is the some¬ 
what uncertain evidence of type On this basis 
certain implements worked sometimes on one side, 
sometimes on both; flakes, points, carinated imple¬ 
ments, etc , would, if found in Europe, be classified 
beyond question as palaeolithic, while others, arrow¬ 
heads, with or without* tang, °r triangular, spear¬ 
headed knives, polished axes, etc , would belong to the 
neolithic. Beads and pendants of stone and ostrich 
shell were also found. The neolithic industry shows 
strong affinities with that of Egypt which, if contem¬ 
porary, would indicate an antiquity of 9000 to 12,000 
years, and the palaeolithic type might therefore be 
assumed to be older still. Up to the present, neolithic 
typology in the Sahara seems to point to a great 
uniformity of culture in the whole area. 


Archaeological Research in Central America 


tn 192a —A report by Dr. Sylvan us G. Morley, in 
Year Book No. 23 of the Carnegie Institution of 
Washington, covers a number of investigations m 
Central America. A fourth Initial Senes from the 
Maya New Empire region of Yucatan has been dis¬ 
covered. Excavations by Mr, E. H Moms at Chichen 
Itza in the " Court of the Thousand Columns ” have 
cleared the North-eastern Colonnade, an edifice too 
feet in length by 49 feet in width facing south. On 
three aides and part of the fourth it was bounded by 
solid walls, but the remainder of the support of the 
superstructure was a series of 5 rows of columns, 
rectangular in cross section. Their height was 8 feet. 
The season's excavations confirmed the type of the 
most prevalent form of column-supported structure 
at Chichen Itza, with a rectangular plan, arches 
paralleling the longer dimension, and an altar or throne 
at the centre in the rear. In the course of a survey 
of the archaeological area by Mr. Kilmartin, a number 
of partly finished sculptures were discovered which 
throw light on the technical practices of the Maya in 
this art. Measurements of the great terrace show 
that it contained an area of 47 acres and, in some 
places, was built up to a height of 25 feet. At 
Uaxactun* Guatemala, a structure was discovered 
which appears to have been a sun observatory. Dates 
on three stelae discovered nearby equate with a.d. 97 
and a.d. 235, and the observatory, therefore, if it be 
one, cannot have been erected later than the latter 
yw and was Planned before the two earlier stelae 
were set up, Excavations by Mr. O. G. Ricketson, 
ten., in mounds at Baking pot, British Honduras, have 
brought to light a number of Skeletal remains. In a 
Sepulchral structure were found seven' skeletons. In 
two the upper front teeth were filed, and in one the 
five upper teeth were inlaid with circular fillings of 
u^pyrites. All showed signs of fronto-occipital 


Traps m Eastern Asia,— The distribution 
traps in Assam and farther east is 
by Mr* Henry Balfour in Man for March. 

’ ^ ^.lljj;' 



The principal feature of these traps is that the inside 
of a conical trap is lined with the thorns which 
beset the leaf-nbs of climbing palms (Calamus, 
Daemonorops, etc,), the sharp points being set toward 
the apex of the cone, thus rendering exit impossible 
when the trap has once been entered. Such traps 
had not been recorded from the Naga Hills of Eastern 
Assam prior to 1922, although their existence seemed 
probable from the Indonesian affinities of Naga 
culture Inquiry, at first unsuccessful, finally pro¬ 
duced an example from the Lhota Nagas from y 
Okotso Village which is practically identical with 
the forms which range through the Malayan and 
Indonesian areas and extend as far as Melanesia. 
Several varieties of similar traps have since been 
collected from other Naga tribes by Mr J P Mills. 
Varieties of the trap are noted from Western Burma, 
Malaya, Sumatra, the Philippines, Borneo, New 
Guinea, where it is widely distributed, New Britain, 
and the Solomon Islands. Though the place of 
origin is uncertain, there is no doubt that these 
thorn traps are referable to a common prototype 
and form a connected series. 

The Discovery of the Antarctic Continent —It 
lias long been the practice to credit Sir J. C, Ross with 
the discovery of the Antarctic continent when he 
sighted South Victoria Land in 1841 Some years ago 
the late Dr, W S. Bruce showed that the real discovery 
was made in 1820, when E. Bransfield sighted Trinity 
Land, a part of that section of Antarctica now known 
as Graham Land. In the Geographical Journal for 
March, Lieut.-Commdr R T, Gould publishes the 
full evidence on which Dr. Bruce based his contention. 
Bransfield's own log-book has disappeared, but 
contemporary accounts of his voyage are available. 
One of these that had previously been overlooked, 
together with Bransfield's own charts, which are in the 
possession of the Admiralty, make it clear that in 
January 1820 he sighted the northern extremity of 
the mainland in the vicinity of the mountain which 
now bears his name. Lieut.-Commdr. Gould’s article 
is accompanied by a chart on which Bransfield's 
discoveries are shown m relation to more modern 
surveys, and his track is marked as accurately as is 
possible in the absence of the log of the Williams 

Use ok Stibamine in Kala Azar —In the Indian 
Medical Gazette for January 25, Dr, Napier, who is in 
charge of kala-azar investigations at the Calcutta 
School of Tropical Medicine, has an interesting note 
on the treatment of this disease by derivatives of 
stibamine (/>-aminophenylstibmic acid). It 19 well 
known that sodium antimonyl tartrate is an effective 
remedy, but it is slow and the coohe victims prefer 
as a rule to put up with the disease rather than 
submit to injections of this drug for several months. 
Unproved remedies are therefore urgently required, 
ana chemotherapeutical and clinical experiments 
carried on in Germany, England, and India during 
the last ten years have shown that stibamine is 
almost certainly as specific in its action in kala-azar 
as ariy drug can be. Unfortunately it is unstable 
and too toiac for use, and the difficulty has been to 
find a stable form in which to administer it. The 
acetyl derivative, which at first seemed promising, 
had to be abandoned after several accidents with it, 
but tbtee other promising compounds are now under 
trial; urea-stibamine, which appears to be a com¬ 
bination of carbamide and stioamine of unknown 
constitution, discovered by Dr. Brahmachari of Cal¬ 
cutta ; wwtechlorostibacetin, produced by von Heyden 
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of Dresden, and stibamine ghicoside, first made a 
few months ago m the Wellcome Chemical Research 
Laboratories, which is the subject of the note by 
t>r Napier referred to above All three new drugs 
seem to be about equally valuable as curative agents, 
and the period of treatment by them is reduced to 
two or three weeks. It is too soon to say which of 
them will prove most effective, but their advent marks 
an important step m the treatment of another tropical 
disease * 

The (Estrous Cycle in Cattle —H. S Murphey 
has published a paper on the oestrous cycle m the cow, 
in the Journal of the American Veterinary Medical 
Association (vol 65, August 1924), and G W McNutt 
in the same number has given an account of the 
corpus luteum in the cow in relation to the cycle. 
The cycle is divided by the former author into two 
main periods, diccstrum and oestrum, and the latter is 
subdivided into prooestrum, oestrum in the restricted 
sense (1 e the actual time when coitus may occur), 
and postoestrum Both the vagina and the uterus 
are shown to undergo marked cyclical changes, 
pronounced congestion and oedema beginning with 
the prooestrum and not subsiding until four or five 
days later. In the case of the vagina the congestion 
and oedema are followed by active secretion McNutt 
describes ovulation as occurring shortly after " heat/' 
an observation which agrees with what has been 
found by John Hammond, whose investigations at 
Cambridge have covered much the same ground, but 
have not so far been published The corpus luteum 
is said to be formed both from the follicular epithelium 
and from the theca interna. It may commence 
involutionary changes after 14 to 16 days, but there 
is some individual variation. In young animals the 
involution is completed in a year or somewhat less, 
but as the cow prows older, involution takes place 
moj*e slowly and is less complete. The colour of the 
corpus luteum is at first a light brown, about the 7th 
day an old gold, by the 14th day a bright golden 
yellow, and by the 20th an orange colour, eventually 
changing to a bright brick red The colour change 
is associated with the quantity and character of the 
lipoid m the luteal cells. 

Fruit Temperatures in California. —A dis¬ 
cussion of considerable value to fruit -growers is 
given m the recently issued Monthly Weather Review 
for August 1924 in an article on “ Substitution of 
fruit temperatures for air temperatures in regulating 
orchard-heating for oranges " The essential features 
of the discussion aim at improvement in eliciting a 
more precise estimate of the lowest temperature to 
which fruit can be subjected without damage For 
thirty years or more, orchard-heating has been prac¬ 
tised m the United States, mostly without exact data 
as to effective damage, and based on the reading of 
sheltered and unsheltered thermometers in varying 
degrees of proximity to the fruit. The frosts are 
found not only to render the fruit unmarketable, but 
also in many cases to prevent the crop being included 
in the “ choice ** or " extra choice " grades. Informa¬ 
tion Is given to show how successfully under ordinary 
cold the fruit escapes damage. A special mercurial 
thermometer is used; the bulb of the instrument 
is inserted well into the fruit, and readings from this 
are used for determining when the heaters should be 
lighted, the thermometer is somewhat similar to a 
clinical thermometer It is asserted that from 85 to 
90 per cent, of the fruit is screened from the sky by 
foliage. The freezing-point of the juices of the fruit 
varied from 26° to 28-5° F., and examples are given of 
the temperature falling to about 24^ F. before the 
juice began to freeze. The amount of damage to 
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mature fruit depends largely on the thickness of the 
rind. 

Leeches from Kashmir —Dr. J. Percy Moore 
describes (Proc. Acad. Natural Sci., Philadelphia, 
vol 76, pp 343-388, 1924) the first collection of 
leeches from Kashmir, and it is interesting to note 
that the following species are included— Glossifhonia 
complanata , G weben t Hemiclepsis margtnata (subsp. 
astatica nov.), Erpobdella ocioculata , and Dina weber 1 . 
The first, third, and fourth of these are widely dis¬ 
tributed and abundant Eurasiatic species, the first 
being even holarctic The remaining two are char¬ 
acteristic Indo-Malayan forms. Dr. Moore also gives 
an account of a collection of leeches from eastern 
China. 

Critical Study of Lkidy's Acanthocephala.— 
Dr H J, Van Cleave has investigated the specimens 
of Acanthocephala in the Leidy collection deposited 
in the University of Pennsylvania and in the Academy 
of Natural Sciences, Philadelphia, and gives a critical 
review of this important material (Proc Acad. 
Natural Sci., Philadelphia, vol. 76, pp. 279-334, 
1924). He states that of the North American genera 
of Acanthocephala known at the present time fully 
half had come to the attention of Leidy. The author 
gives in tabular form a list of the specific names 
used by Leidy and the valid or corrected names, 
pointing out at the same time that Leidy's work 
was characterised by great care and that some of 
his difficulties in identification were due to the in¬ 
complete description of European species. Twenty- 
one species are represented in the collection and they 
are arranged under thirteen genera. 

Experimental Studies on DrrtorinnocRPUALVS 
lai us in Man. —G. Z, L le Bas ( Journ . Helminthology , 
vol. 2, No. 4, 1924) publishes observations on three 
persons who infected themselves with this tapeworm 
by swallowing the plerocercoid stage obtained from 
pike taken from the Lake of Neuch&tel. Case A 
was infected with three worms which attained 
maturity (as evidenced by finding the eggs in the 
faeces) in 20 days ; case B was also infected with 
three worms which reached maturity in 14 days, 
while the single worm in case C took 26 days to reach 
sexual maturity. The average length of the three 
worms from case B after 99 days was 22 feet, and 
the number of eggs present about this time per gram 
of dned faeces was about 7 millions in case A, and in 
case B 12J millions about the 90th day of infection 
and 17J millions on the 99th day. Intestinal dis¬ 
turbance is associated with the period of maturation 
of the worm, but, apart from this diarrhoea in the 
early stages, infection with three Dibothriocephalus 
for so long as nine months does not necessarily give 
rise to any symptoms which would suggest the presence 
of the parasite. No appreciable anaemia was pro¬ 
duced, nor was there a definite diminution of the red 
blood corpuscles. Leucocytosis and an increase of 
the polymorphonuclear cells was observable in a 
slight degree, especially early in the infection. 

> Classification of Igneous Rocks* —E. T. Hodge 
proposes a new form of classification for igneous rocks 
m a Publication (vol 2, No 7, 1924) of the Univer¬ 
sity of Oregon. The older classifications are ahly 
summarised and criticised. Single plane arrange* 
ments have hitherto been far from satisfactory* 
Winchell employed three planes exhibiting relative 
degrees of " alkalinity " ; Holmes used five planes, 
dividing rocks according to Stand's saturation prin¬ 
ciple ; and Joh&nnsen used a solid double tetra¬ 
hedron, thus introducing obvious difficulties in 
presentation. It is claimed that the new metM 
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avoids the defects of previous attempts. The first 
division is into four classes based on the percentage 
of felspars plus felspathoids, Each of these is 
divided into seven ranges according to the principle 
of saturation Further subdivision is into nineteen 
orders depending on the ratio of orthoclase to the 
various types of <plagioclase. The division thus makes 
provision for a large number of different types of 
rocks, all of which can be represented quantitatively 
in a plane circle on a single sheet. Four segments 
of the circle take the classes Six smaller concentric 
circles give seven spaces for the ranges, and each 
segment is divided into nineteen smaller segments by 
radial lines to take the orders. So far only mineral 
composition has been considered, though the author 
makes the remarkable claim that, whether chemical 
or mineral composition be given, the rock will fall 
into the same division of the classification. Texture 
next requires attention, and to meet the formidable 
difficulties inherent in any cross classification of so 
variable a factor, it is suggested as a simple expedient 
that to each a symbol be given which could be added 
to the rock name as a subscript. As a mental prop 
a classification of tins kind may have its use, but 
petrology has now passed the stage m which it would 
have been considered as a contribution to the 
development of the subject. 


United States Coastal Surveys. —The Report 
of the United States Coast and Geodetic Survey for 
the year 1923-24, published by the Department of 
Commerce, Washington, contains a long record of 
useful work and a review of the present state of the 
various hydrographic, geodetic, and magnetic surveys 
now m hand. Among the surveys of the year the 
progress in Alaska was very notable. So far the work 
has been mainly in the waters of southern Alaska, but 
it is spreading northwards to the shores of Bering 
Strait. A new survey of the waters of the Philippines 
is nearly complete, and a survey of the Virgin 
Island waters is half finished. The provision of 
several new survey vessels has greatly facilitated the 
work of the department. The results of experiments 
with the sonic depth-finder on the Guide are promised 
in a separate report. The apparatus is to be used in 
extending the survey of Pacific coastal waters to the 
xooo-fathom line The Report is furnished with 
numerous maps showing the present state of surveys. 


Flotation Method of Cleaning Coal.— In the 
Bulletin de la Sod6t6 d'Encouragement pour 
^Industrie Nationale of January recently received, 
Charles Berthelot describes fully the process of cleaning 
fine coal by the flotation method, and points out the 
advantages to be derived therefrom. He gives an 
account of the plant employed at the Fiscal Mines of 
the Netherlands, devised by the chief engineer, Mr 
Kleinbentink, which differs from the well-known 
plant of the Minerals Separation Company in that 
the frothing chamber is circular in plan surrounded 
by a circular chamber for collecting the froth. In 
Holland it has given very satisfactory results, and 
the working costs axe only half of those incurred 
by the Minerals Separation Company, namely 1-32 
francs as against 2*66 francs per ton. The mines 
in question are dealing with 100,000 tons per annum 
of coal slimes, the ash content of Which is reduced 
from 30 per cent, to 8 per cent., the floated coal 
being well adapted to the preparation of either 
metallurgical or foundry coke or briquettes. It is 
stated that the cost of a plant to treat 50,000 tons of 
coal slimes per annum amounts to 200,000 francs and 
gin make a gross profit of 850,000 francs per annum. 
The article makes no reference to the means employed 
for removing the water from the froth in the Dutch 
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Diamond Hardness Testing Machine —In the 
Brinell hardness test, the steel balls hitherto used for 
making measurable impressions under load were 
themselves deformed when indenting very hard speci¬ 
mens. The results fell off in accuracy at an early 
stage Messrs Vickers, Ltd., have now produced a 
machine, employing a small diamond pyramid (in¬ 
cluded angle 136°) as mdenter, which gives trust¬ 
worthy readings upon the very hardest steels. The 
use of a pyramid is scientifically sound, and the 
41 hardness numbers 44 are similar to, if not identical 
with, those of the universally adopted Brinell scale. 
The indentations are very small, and the machine 
meets almost all the demands of a modem metal**' 
lurgical hardness tester, for (a) the load is applied at a 
constant rate and for a constant time; (fc) the load 
may be varied from 10 to 100 kgm to suit the sample 
being tested ; (c) thin sections, e.g . hardened safety 
razor blades, may be tested; and (d) there is no 
damage to finished work. The machine is suitable 
for research and general use, as loading is automatic 
and the measuring operations are simplified A 
microscope is swung into position directly over the 
specimen, and knife edges in the eyepiece are brought 
up to opposite corners of the indentation The read¬ 
ing then appears externally in actual figures 

Solubility at High Pressures —A method of 
determining solubility at high pressures, by means of 
measurements of electrical conductivity, is described 
by Messrs. E. Cohen and J. C van der Bosch in the 
Zettschrtft fur physikaltsche Chcmic of January 20 
Tliallous sulphate was employed, as the alteration of 
volume on solution is large, and a considerable altera¬ 
tion of solubility with pressure was to be expected. 
Measurements were made at various concentrations 
to find the relation between concentration and resist¬ 
ance at high pressures. To determine the maximum 
solubility, at atmos. for example, weighed 

quantities of thallous sulphate and water were taken, 
which would give a slightly oversaturated solution 
at 30° C ; this was placed in a suitable resistance 
vessel in a compression bomb, which could be con¬ 
stantly shaken by means of a mechanical arrangement 
dnven by an electric motor. The pressure was raised 
to 1800 atmos., and the salt dissolved completely, 
when the pressure was reduced to 1500 atmos., with¬ 
out shaking, a supersaturated solution was obtained 
the resistance of which was determined After long 
shaking the excess of salt gradually crystallised out, 
the resistance rising and finally becoming constant. 
From these measurements it was possible to find the 
amount of salt in the saturated solution. The method 
takes a long time, but the results obtained agree well 
with those arrived at by other observers, using the 
direct method, 

Zinc Oxide Industry. —An account of the zinc 
oxide industry by Dr. N. F Budgen appears m the 
Chemical Trade Journal for February 20. Zinc oxide 
Jias been known from the times of antiquity ; the 
ancients called it Mia, and the alchemists referred to 
it as nix alba, 44 philosophical wool, 44 or flowers of zinc 
Courtois recommended its use as a paint in 1770, and in 
1781 he commenced the large-scale manufacture of the 
substance. The Wetherill process in the United States 
involves the reduction and distillation of zinc from 
oxidised ores mixed with a certain amount of anthra¬ 
cite to act as reducing agent. The vaporised zinc is 
quickly oxidised, and with the gases of combustion is 
drawn from the furnaces and cooled in a system of 
Awes phd chambers, finally passing iiito a senes of 
muslin' bags which act as filters, allowing the gases of 
combustion to escape, at the same time retaining the 
condensed zinc oxide. The difficulties and drawbacks 
in the Wetherill process are discussed. 
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The Molecular Mechanism of Capillary Phenomena . 1 

By N. K. Adam 


important question for the theory of capillarity 
is this : Is it necessary, in order £0 explain the 
observed phenomena, to conclude that there is, in the 
surface of a liquid, any differentiation of the molecular 
arrangements and forces from those prevailing in the 
interior, of such a nature that there is a skin possess¬ 
ing a tension parallel to the surface ? Many writers 
appear to assume that, because the free energy 
associated with each unit of area of the surface is 
most conveniently replaced in calculations by a 
tension parallel to the surface, there must be some 
special structure in the surface which produces this 
tension physically. Although any free energy resident 
at the surface may mathematically be considered as 
the product of a '* surface tension " and the area, 
there is no justification in this fact for concluding 
that the molecular arrangements and forces at the 
surface resemble those in a stretched membrane. 
Indeed, probably all attempts made to explain the 
molecular structure of surfaces, which have assumed 
such a contractile mechanism, have been complete 
failures. 

Recent work on films of fatty material, one molecule 
thick, on water surfaces, has been satisfactorily 
interpreted in terms of molecular structure by regard¬ 
ing tne molecules of the film simply as small floating 
objects, which attract one another when close enough, 
and repel when quite closely packed ; thus assuming 
only tlie ordinary properties of molecules If a film 
of this nature is confined by barriers to a given region 
of the surface, the force on the barriers is regarded as 
a compression on the floating film. Very striking 
analogies between the structure of the films, and the 
structure of matter in three dimensions and in solid, 
liquid, and gaseous states, have been revealed on this 
assumption ; while if the force on the barriers had 
been treated as the difference between two tensions, 
those of the clean and contaminated water surfaces, 
no progress could have been made in unravelling the 
molecular structure. The two ways of regarding the 
films are mutually exclusive, and the success of 
the “ compression theory ” casts much doubt on the 
reality of any structure in the surface which produces 
tension 

A liquid probably has a well-defined surface , a 
surface of water forms a satisfactory support for films 
one molecule thick, which are as closely packed as 
matter in solid or liquid form, and will withstand 
lateral compression of one or two hundred atmo¬ 
spheres, calculated on their thickness. Only a liquid 
of density practically the same at the surface as in 
the intenor could form a stable support for such 
films. Tiie rarefied transition layers between liquid 
and gas, discussed by Van der Waals, caff scarcely be 
conceived as able to bear these condensed films. 

The surface energy of all liquids, and the tendency 
to diminish the surface to a minimum, are due in the 
following way to the molecular cohesion. In the 
interior, a molecule is attracted equally in all direc¬ 
tions by its neighbours , at the surface the attraction 
outwards is lacking, and every surface molecule is 
therefore attracted inwards. Simple cohesive forces 
will produce no other net force on the surface mole¬ 
cules This is sufficient to cause molecules to leave 
the surface more frequently than they reach it, and 
consequently, since the molecules occupy a definite 
area in the surface, the surface diminishes. The free 
energy of the surface is the work which must be done 

1 Based on a lecture delivered to the Physical Society of Sheffield, on 
Ootuber a8, 1924. 
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to bring the number of molecules requisite to form 
unit area, to the surface, against this inward force. 

There are two other arguments sofiietimes cited a$ 
evidence of the existence of a surface skin ; the float¬ 
ing of a heavy solid object on the surface of a liquid, 
and the spreading of one liquid on another. But 
consideration of possible molecular structures for the 
skins which would cause a liquid surface to diminish, 
and would resist perforation by a solid body* show 
that opposite qualities would be required in the two 
cases The skin tending to contract the surface 
would essentially expel molecules from itself; but 
the skin which would act as a support for a heavy 
Ixidy would need such cohesion that it would be most 
unlikely, left to itself, to diminish indefinitely. 

An experiment of Osborne Reynolds 4 renders it 
very probable that spreading of oif on water is due to 
an outward thrust from the oil drop, instead of a 
pull from the water surface Oil placed on a dusted, 
surface of clean water pushes the dust back as it 
advances, only immediately at the edge of the advan¬ 
cing oil, there being obviously no contractile motion 
over the rest of the water surface A force which 
can produce this expansion in the form of a thrust 
from the drop is not far to seek* The molecules of 
the water are in constant thermal agitation, and the 
horizontal components of this motion act in the 
required direction, and will carry ont the molecules of 
oil along the surface, if they are sufficiently adherent 
to the water molecules to share in their motion, and 
are not more attracted by the oil than by the water. 
Evidence of the importance of these thermal motions 
parallel to the surface is also given by the behaviour 
of the monomolecular films, as the temperature rises. 

It is found that, when the temperature is high 
enough, the disruptive effect of the agitation over¬ 
comes the lateral attraction between the film mole¬ 
cules and causes expansion to take place, the expanded 
film being analogous to a two-dimensional gas. 

These thermal agitations also account for the 
diminution of the free surface energy, or *' surface 
tension/' of all liquids with temperature. If the 
surface is warmer on one side of a floating object 
than on the other, the intensity of the horizontal 
bombardment on this object is greater on the wai#i 
side than on the cold. We need not regard the 
observed motion towards the cold side as due to the 
attraction of the surface skin being less on the warm 
than on the cold side. By reason of this difference 
in intensity of bombardment, work must be done to 
increase the area of the cold surface at the expense 
of that of the warm, and the tl surface tension " of 
the cold surface is greater than that of the warm. 

’ It is well known that the pressure is greater on the 
concave side of a curved liquid surface than on the 
convex, and that the amount of this excess pressure 

is + g~) where y is the " surface tension ” 

Ri and J?/ the principal radii of curvature of the | 
surface, The amount of this excess pressure can'll 
deduced simply from the fact of a free energy n per 
unit area of the surface, by considering a variation , 
of the area of surface, keeping the volume constant. 
The fact that its magnitude is the same as if ttasr^ 
surface were covered by a membrane of tension * is' 
not evidence as to the molecular mechanism by which 
the pressure is produced. ' ■// 1 

At the free surface, the attractions perpendicffltr|y 

• Works, vol 1, p, 410. nut. A** top., tS8t. f 
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inwards on the surface molecules produce a pressure 
On the underlying molecules, the ” internal pressure.” 
Fig. 1 will show that on a plane surface the forces 
producing this pressure are parallel; on the surface 
convex outwards they are convergent and therefore 
the pressure is greater; on the surface concave 
outwards they are divergent, giving a smaller pressure 
than under the plane surface. Thus the unbalanced 
perpendicular attraction on the surface accounts for 

Kic< t. 

the pressure under a curved surface, without the 
assumption of an elastic skin 

Where the surface is the surface of separation 
between two liquids, or between a solid and a liquid, 
the attractions on the surface molecules of each phase 
towards the interior of that phase are modified and 
usually less than at a free surface ; but the only net 
force on the surface molecules is an attraction away 
from the boundary. The equilibrium between the 
forces of attraction at the interfaces of solid, liquid, 
and gas, m contact, results in the angle of contact 
(Fig. 2). If IF be the work per unit area required to 
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of the liquid on the solid surface, acting to oppose 
the motion. If the factional force is F, then for 
advancing motion, equation (2) becomes 

Tgv " 31 Tl\ cos B A F , 

and for receding motion, 

r,v-r M -r lv cos 0*-F; 

hence the angle must be greater for advancing than 
for receding motion. Also, 

2 (Tsv — Tst ) 2T1 v cos B Tlv (cos Ba + COS 0 r) , 

therefore 

2 cos 6 = cos & A + cos tf R , 

V 

an equation approximately verified by Ablett, for hiS 
surface of paraffin wax. 

This surface friction probably explains the third of 
the phenomena sometimes attributed to the surface 
skin , the floating of a solid object on a liquid of less 
density. In Fig 3, the line of contact between the 
liquid and solid surfaces will not move unless the 
part of the weight of the solid not supported by the 

-Jtnsrq, _ - 
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Fig. 3 
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Fig. 

separate the solid from the liquid perpendicularly, 
then 

IF«T,v+r LV -r, L . . (i ). 8 

W may be called the adhesion of the liquid for the 
solid. Further, the equation 

T S v“ +Tl\ cos B . . • (2) 

may be obtained by taking account of the changes of 
area involved in a virtual displacement of the line of 
contact of solid, liquid, and gas. Hence 

JF~T* lv (i+co$ a) , . . (3). 

By (3)* a zero angle of contact indicates that the 
adhesion of the liquid for the solid is equal to the 
cohesion (2T\, V ) of the liquid for itself; qo° shows 
the adhesion to be half the liquid cohesion, and i8o c 
would indicate no adhesion. 

When there is motion of the liquid over the solid 
surface, the angle of contact is different. If the 
liquid is advancing, the angle is greater, if receding, 
it is less, than the equilibrium value. The amount 
of this difference, sometimes called the hysteresis of 
the angle of contact, probably depends more on the 
smoothness of the surface than on its chemical char¬ 
acteristics. For a rough surface of paraffin wax, for 
which the equilibrium angle is 104° 30', the difference 
between advancing and receding angles may amount 
to nearly 6o° ; and on such a surface it is practically 
impossible to obtain the equilibrium angle, within 
several degrees. However, on a wax surface which 
had been turned in a lathe, Ablett 4 obtained con¬ 
sistent results, within a few minutes of arc, for the 
equilibrium angle. Mr. G. Jessop has pointed out 
that this hysteresis M is probably due to the friction 





buoyancy of the liquid exceeds the frictional force F. 
In this way a substance heavier than water can float 
on the surface, as any depression of the line of contact 
below the level of the surface requires an increase in 
area of the liquid surface, if the angle of contact is 
greater than qo°, and requires the performance of 
work. 

The sequence of events m the rise of a liquid in a 
capillary tube suddenly brought into the liquid will 
be, first, the setting up of an angle of contact (acute 
for a rising liquid) , second, a diminution of pressure 
under those regions of the surface where there is 
disturbance due to the angle of contact, third, 
motion of the liquid upwards, by reason of this 
diminution of pressure, first probably to complete the 
meniscus, and then as a whole up the tube If the 
tube is dry, the liquid is advancing and the angle of 
contact will be greater than the equilibrium angle, 
the radius of curvature of the meniscus will be greater, 
the pressure deficiency under the curved surface 
will be less, than the equilibrium, and the liquid will 
not reach the equilibrium height in the tube , this is 
a well-known experimental fact. Washburn * has 
shown that the rate of movement of liquid in a 
capillary tube is in accordance with the value of the 
capillary pressure, and the viscous resistance to flow * 
but this does not serve to distinguish between this 
explanation and one based on the idea of “ surface 
tension,” since the capillary pressure is numerically 
equal to what would be caused by a membrane m 
tension. Rideal • obtains the same differential equa¬ 
tion for the motion of the liquid, considenng the 
force driving the liquid as a tension of magnitude 
2irry, where r is the radius of the tube, and the liquid 
wets the walls perfectly. 

In. general, where the phenomena considered are 
merely consequences of the fact of potential energy 
in the surface, the term ” surface tension ” can 
legitimately be employed; but where the molecular 
mechanisms producing the phenomena are under 
consideration, the term is apt to be misleading, as it 
suggests some kind of contractile skm in the surface* 
the existence of which, is very unlikely. 


; Ptot. tov few, 13, p. m (19a*), 
* Phil. 44. p* 113a 0912). 
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The Syrian Arc. 


'THE Syrian Arc is the name proposed by Dr. E. 

* Krenkel for a mountain chain which can be 
traced around the south and east of the Levant from 
Tunis to the Taurus The name is given in a short 
but important paper (“ Der Syrische Bogen,” Central- 
blatt fiir Mtneralogte, 1924, No. g, pp 274-28.1, and 
No. 10, pp 301 -313) which correlates the mountain 
movements which have determined the position of 
the south-eastern Mediterranean. According to Dr. 
Krenkel, this mountain chain begins to the west m 
Tunisia, where there are two sets of fold mountains 
The predominant set belong to the Atlas System and 
its members trend to the north-east. The set in 
southern Tunis trends east and west and is obviously 
a distinct mountain group from the Atlas. 

According to Dr Krenkel, this southern set is the 
westernmost element of the Syrian Arc It is cut 
off by the Great Syrtis from Cyrenaica. Dr Krenkel, 
from the writer's work on the geology of Cyrenaica, 
interprets its plateau as one of the inner members 
of the Syrian Arc In Egypt this arc is represented 
by three fold ranges, those of Abu Roasch, Wadi 
Araba and Quena. It continues with a trend to 
the east-north-east, across the deserts of northern 
Sinai, where it has been determined by Messrs. Moon 
and Satlek The Egyptian and Sinaitic members of 
the Syrian Arc are separated by the Gulf of Suez 

According to one view, the Clysmian valley of Dr. 
Hume, which includes that gulf, is the direct continua¬ 
tion of the Rift Valley of the Red Sea According 
to another view, it is a synclinal. According to Dr 
Hume, it is due to a combination of faulting and a 
senes of Erythrean folds. Dr Krenkel supports the 
first of these interpretations as the Gulf of Suez lies 
in a rift valley which has broken across the Synan 
Arc nearly at nght angles , and the structures which 
have been interpreted as due to a series of Erythrean 
folds Dr. Krenkel explains as due “to the tossing 
and tilting of umclinal sedimentary blocks which 
appear on the floor of the rift valley " He denies 
the existence 01 Erythrean folds due to pressure in a 
westerly or easterly direction. 

From Sinai the Syrian Arc passes north ; it is 


bounded westward by a series of steps down to the 
M editerranean and eastward, according to some 
accounts, by flexures. Dr. Krenkel represents these 
flexures as fractures which have broken across pre¬ 
existing folds. He attributes the topography of this 
area to a combination of an older folding with the 
younger nft valley fractures In Syria, however, 
where the structure has been represented by Diener 
and most of his successors as determined by simple 
block structures, Dr. Krenkel insists on the import¬ 
ance of folds In middle Syria, the Lebanon on the 
west is separated by the great valley of the Bakaa 
from Mt. Hermon and the Anti-lebanon. This valley 
he attributes to a down-fold lasting from the end of 
the Cretaceous to the Llpper Miocene ; but the Bakaa 
in its present form he describes as a rift valley made 
by Pliocene fractures. The Damascus Arc is a 
branch from the Synan Arc and is marked by the 
presence of the only overfolding recognised by Dr. 
Krenkel anywhere along the Syrian Arc , it happened 
there to a slight extent owing to the pressure of the 
Damascus Arc against the northern edge of the 
Arabian Foreland Farther north the Syrian Arc 
ends against the cross folds of the Taurus The line 
of separation is defined by Dr Krenkel as the Afnn 
lme which divides the African element from those 
of Asia Minor. 

The Syrian Arc was upraised by folding in three 
stages * the first movement was in the uppermost 
Cretaceous (Upper Danian) ; the second m the Lower 
Miocene ; the third and most important was m the 
Upper Miocene The crumpling was due, according 
to Dr Krenkel, to pressure from the south and east 
toward the Mediterranean. It was therefore m the 
opposite direction to that in the Dinaric-Taurus Arcs, 
which extend along the eastern side of the Adriatic, 
through Greece and the Archipelago to the southern 
chains of Asia Minor The general course of the 
Syrian Arc conforms closely to that of the Drnaric 
and Taurus Mountains , and both of the mountain 
arcs moved toward the great depression of the Eastern 
Mediterranean which lies between them. 

J. W. Gregory. 


Permanent Magnets. 


M R. S. EVERSHED read an important and 
valuable paper on permanent magnets to the 
Institution of Electricai Engineers on March 19. The 
paper gives the results of many yeais’ research, and 
ought to prove of immediate value in improving the 
quality and cheapening the cost of high-grade per¬ 
manent magnets In 1616 Barlowe wrote concerning 
the medieval art and mystery of magnet making— 
“ The compass needle, being the most admirable and 
useful instrument in the whole world, is so bungerly 
and absurdly contrived as no other." Although the 
permanent magnet has become an indispensable 
adjunct of modern engineering, yet industries rooted 
in tradition are generally backward, and magnet 
making is no exception 

The hardening of iron and the making of steel were 
probably discovered accidentally. Metallurgists have 
found that ordinary pure iron exists in various 
allotroptc forms depending on the temperature. At 
ordinary temperature it is called Alpha iron and is 
the commonest of all metals. Its specific heat at 
o° C. is o-1055 precisely, which is m excellent accord 
with theory. This specific heat gradually increases 
until about 750° G* 'Die author calls this the pre¬ 
cursor effect, as it indicates that the heat is not all 
expended in raising the temperature; some of it is 
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doubtless expended in effecting a change of some 
kind in the structure of the iron. At about 770 9 C. 
Alpha iron begins to change into Beta iron, and the 
transformation is practically complete at 8io° C. 

Alpha iron is magnetic, Beta iron is entirely non¬ 
magnetic. As the molecule of Beta iron must be 
quite different from that of Alpha iron it is practically 
a new element. Throughout the narrow zone of 
temperature of 40° C Alpha and Beta molecules can 
exist together, and this explains the loss and recovery 
of magnetism in iron as shown by experimental 
curves. At between 918° and 920° C, Beta iron is 
converted into Gamma iron, and at between 1404* 
and 1405 0 C. Gamma iron becomes Delta iron, its 
specific heat suddenly increasing by 50 per cent. At 
1528° C. pure iron melts. Assuming that specific 
heat is inversely proportional to atomic weight, it 
would follow that these varieties of iron should have 
atomic weights of about 56, 37, 4 i ( and 27, which 
are the atomic weights of iron, chlorine, calcium, 
and aluminium, The molecules have not changed 
successively into the molecules of these elements, 
but they must have done something equally revolu¬ 
tionary. ' 

The carbides used in manufacturing magnet steals 
dissolve freely in Delta, Gamma, and Beta iron, j*Ut 
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these kinds of iron are all non-magnetic. To make a 
magnet the steel must be magnetic, and consequently 
in tie Alpha state. It is necessary, therefore, to heat 
the iron until it is in the Beta or Gamma state, dissolve 
a quantity of carbide in it, and then by plunging it 
into cold water make it return quickly to the Alpha 
state* 

Nowadays carbon steel is seldom used for per¬ 
manent magnets. Tungsten magnet steel is made 
similarly to carbon magnet steel, but half the carbide 
of iron is replaced by carbide of tungsten, the total 
content of carbon remaining unchanged The effect 
of replacing part of one solute substance by another 
is to increase the magnetic coercive force from rather 
less than 50 to slightly more than 70 When cobalt 
is used instead of tungsten the coercive force is 
increased to 180 From the point of view of the 
manufacturer, tungsten steel is generally the most 
attractive Carbon steel is 60 per cent more costly, 
and cobalt steel costs three or four times as much. 
Cobalt steel withstands demagnetising forces much 
more effectively than tungsten steel. If two per¬ 
manent straight magnets, one of tungsten steel and 
the other of cobalt steel, were subjected to demag¬ 
netising forces equal to 20 per cent, of their coercive 
force, the tungsten magnet would lose 14 per cent, of 
its strength, but the cobalt magnet would only lose 
3 per cent 

The author lias made many experiments on the 
loss of the coercive force in all kinds of " permanent M 
magnets. In a cobalt magnet, for example, the 
initial coercive force was 180, but after 4*4 years it 
had fallen to 161*8. The continued falling off in the 
coercive force of hardened magnet steel is attributed 
to the passage of carbide molecules out of solution 
Immediately after the hardening, the coercive force 
decreases by about 7 per cent, in the course of the 
first hundred hours, but after a year the rate of 
decay seems to settle down to a small steady value 
The author calculates that the whole of the surplus 
carbide in cobalt steel might pass out of solution in 
about seventy years, the steel then being completely 
softened. He has noticed, however, a seasonal oscilla¬ 
tion in the value of the coercive force, the reason of 
which is still unexplained. 

When manufacturing steel containing tungsten or 
cobalt for use in making permanent magnets, the 
greatest attention has to be paid to the heat treat¬ 
ment. The experiments described prove conclusively 
that if tungsten steel be heated to any temperature 
between 750° C. and 1214° C., and kept at this 
temperature for an appreciable time before hardening, 
its magnetic properties are weakened, the weakening 
increasing with the length of time the steel has been 
kept at the high temperature The deterioration of 
the steel goes on most rapidly when the temperature 
is 950° C. At 1200° C. the spoiling of the steel goes 
on very slowly, the coercive force falling only 0*4 
units per hour. At 1240° C., however, which is 
only 26° above the danger none, restoration of 
coercive force takes place at the rate of 15 units a 
minute. It is obvious, therefore, that great attention 
has to be paid to the temperature to which the steel 
is heated lk before hardening* 

ThU paper is a sequel to one the author read to 
the Institution in 1920, and together they give a very 
complete account of the modern theory and practice 
of magnet making. The results obtained by the 
British Scientific Instrument Research Association on 
impossibility of making magnets of complicated shapes 
by casting them with molten metal ana then subject¬ 
ing them, to a suitable heat treatment are described. 
The method appears to be very promising and already 
cast magnets are on the market. 
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University and Educational Intelligence. 

Cambridge —Particulars are now available of the 
Pinsent-Darwin Studentship in mental pathology, 
founded in 1924 by Mrs Pinsent and Sir Horace ^and 
Lady Darwin for promoting research into any problem 
which may have a bearing on mental defects, diseases 
or disorders. The Studentship is of the annual 
value of about 200/. and is tenable for three years 
in the first instance Candidates may be of either 
sex, and need not be members of the University of 
Cambridge. Applications must be sent before May t 
to the .Secretary, Pinsent-Darwin Studentship, Psycho¬ 
logical Laboratory, Cambridge 1 

Edinburgh —The following are among the hono¬ 
rary degrees to be conferred in July —LI-.D . 
Brigadier-General the Hon Charles Granville Bruce, 
chief of the Mount Everest Expedition , Prof A S 
Eddington, Plumian professor of astronomy and e\- 

enmental philosophy in the University of Cam- 

ndge , Prof Robert Muir, professor of pathology m 
the University of Glasgow , iVinupalC G. Robertson, 
University of Birmingham , Sir Harold J Stiles, 
emeritus professor (clinical surgery) in the University 
of Edinburgh 

Leeds —Mr J. Gordon has been appointed 
lecturer in bacteriology in succession to Dr Ross 
resigned An honorary demonstratorship has been 
instituted in the Department of Zoology, and Mrs 
H W. Swift appointed thereto 

London —In commemoration of the donation of 
105,000/, made in 1914 by Sir Hildred Garble, Bart , 
to the Endowment Fund of Bedford College, it has 
been resolved that the University chairs of English 
literature, Latin, botany, and physics tenable at the 
College shall henceforth be entitled the " Hildred 
Carlile " chairs 

The following doctorates have been awarded • 
Ph.D. (Science), Mr. K C. D Hickman (Imperial 
College—Royal College of Science) for a thesis en¬ 
titled *' Studies in Adsorption, with special reference 
to the Washing of Photographic Products," and 
other papers, and Mr D. F, Stedman (University 
College) for a thesis entitled " The Liquid-vapour 
Equilibrium of the System Glycerine-water " ; D Sc. 
(PAystcs), Mr. F Simeon (University College) for a 
thesis entitled " 1 The Carbon Arc Spectrum in the 
Extreme Ultra-violet: 2 Note on the Striking 

Potential necessary to produce a Persistent Arc in 
Vacuum," and other papers, and Mr. B. W. Clack 
(Dirkbeck College) for a thesis entitled " On the Study 
of Diffusion in Liquids by an Optical Method " 

St Andrews —The Senatus Academicus has re¬ 
solved to confer the honorary degree of LL.D. on the 
following, among others * Sir William Bragg, Fullenan 
professor of chemistry at the Royal Institution, and 
Director of the Davy-Faraday Research Laboratory, 
Prof. F. G. Donnan, professor of inorganic and 
physical chemistry m the University of London ; 
Prof Etienne Gilson, professor of philosophy of the 
Middle Ages, Sorbonne, University of Paris , Mr. 
R. W. T, Gunther, fellow of Magdalen College, Oxford. 

A competitive examination for two scholarships at 
the Household and Social Science department of 
King's College for Women, namely, the Carl Meyer, 80/. 
a year for three years, and the Minor College, 40/. a 
year for three years, will be held on May 21. The 
latest date for the receipt of entry applications is 
May 18. They should be sent to the Secretary of the 
department, Campden Hill Road, W.8. 
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The next election to the research scholarships of the 
Grocers' Company for the prosecution of original 
research in sanitary science will take place in May, 
and applications for them are invited until April 14. 
The scholarships are each of the annual value of 300/., 
plus an allowance for apparatus and other expenses. 
They are tenable for a year, with the possibility of 
renewal for a second or a third year. Applications, 
upon a form to be provided, should lie sent to the 
Clerk of the Company, Giocers' Hall, E.C.2 

The second session of the summer school for post¬ 
graduate mathematics, organised by the Extra Mural 
Department of the University of Manchester, will be 
held at University College, Bangor, on August 24- 
September 5 The object of the school, which is 
recognised by the Board of Education, is to attord 
facilities for advanced study in mathematics to 
teachers and others who have read mathematics for 
a university degree The following three alternative 
courses are proposed (a) Atomic structure and the 
quantum theory, by Prof Sydney Chapman (Imperial 
College of Science, London) , (fc) theory of functions, 
by Prof L J Mordell (University of Manchester) , 

S higher geometry, by Mr H W. Richmond (King's 
►liege, Cambridge) Particulars may be obtained 
from Miss D Witlnngton, The University, Man¬ 
chester. Application should be made at an early 
date, as the holding of the courses depends to some 
extent upon the number of applications received 


In any college where a large stall is employed, the 
duties and interests cover a wide variety of subjects, 
and the results of research work are often scattered 
over technical journals and the proceedings of many 
societies, a procedure which fails to provide an 
adequate view of the work of the college as a whole 
The authorities of the Royal Technical College, 
Glasgow, have been considering this matter, and have 
resolved to publish an official journal, which will 
contain records of the research work done m the 
college, and thus prove an incentive to junior workers 
m particular. A copy of the first number of the 
Journal of the college is now before us, and contains 
records of eleven researches conducted in the college, 
representing chemistry, metallurgy and engineering. 
The name of the editor does not appear, but he is to 
be congratulated upon the production, and especially 
upon the useful feature of printing a short abstract 
of each paper immediately under its title. The 
research activities of the college may be judged by 
the articles which appear in this issue These include 
papers on some acyl derivatives of hydrazine ; the 
formation and constitution of certain double salts 
with a review and criticism of van 't Hoff's theory ; 
radio-active substances as indicators with a study of 
the adsorption of lead and bismuth by ferric hydroxide 
and the adsorption of thonum by basic feme acetate 
and by barium sulphate by this method ; the hydro- 
ferro- and hydrofern-cyamdes of the organic bases 
and some applications , the separation of the com¬ 
ponents of petroleum with the view of utilising this 
commodity as a raw material for chemical industries , 
the iron-carbon diagram ; the copper-zinc system ; 
the petrological and chemical examination of slag 
and metal samples from a basic open-hearth furnace. 
These papers are followed by two on engineering 
subjects which occupy nearly one half of the issue ; 
the subjects are the pipe loss m steam nozzles, and 
turbine wheel friction, on both of which the Royal 
Technical College has already given authoritative 
papers. The last paper deals with the structure and 
mode of life of the sulphur-bacteria and their value 
as indicators of pollution. The appearance of this 
Journal will be welcomed alike by science and 
engineering workers, and cannot fail to be beneficial 
to research workers in the college itself. 
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Early Science at Oxford. 


April 6, 1686. Mr. Aston communicated amend¬ 
ments of ye Treatise De Moventtbus in Fluido , and 
Mr. Ash sent a Demonstration of the 2d and 5th books 
of Euciide, and ye whole doctrine of proportion done 
more briefly than heretofore; for both which ye 
Secretary was ordered to returne ye thankes of ye 
Society 

April 7, 1685. A very rationall Discourse concern¬ 
ing Weather, written some time since by Dr. Garden 
(by way of Letter to his Friend Mr. Scougall) was 
read The Society ordered their thankes to be 
returned, both to Dr Middleton and to Dr. Garden, 
for the communication of so considerable a piece of 
Philosophy One passage in Dr. Garden’s discourse 
deducing the Rise and Fall of Vapours from their 
weight in respect to that of the Air, (intimating, that 
ye Vapours arise, when specifically lighter, and fall 
when specifically heavier, than the Air). Mr. 
President, not denying this to be true, added here¬ 
unto, that Subterraneal heats, or other ferments, 
may bear some part in producing this effect; as 
impelling upwards those Vapours, which, being 
specifically heavier than the Air, fall again in a little 
time . An instance of which he gave in ye boyling of 
Water, where the vapours are forced upwards by the 
fire placed under the Vessell, and, having lost that 
impetus, which raised them, and being intensively 
heavier than the Air, sink down again 

A Letter from Mr Aston mentioned a Catalogue of 
Rarities, brought from Ceylon, by Dr Heerman of 
Leyden, and preserved according to a peculiar way 
known to him A Transcript of this Catalogue is 
desired. The remaining half of Mr. Leewenhoeck's 
Letter concerns the Salts of Wine, Vinegar &c, was 
read. 

April 8, 1684. Mr. Ballard discoursed concerning 
ye Magnetism of Drills, being by way of answer to a 
letter of Mr. Aston's on that subject, dated March ye 
15th. Six or seven severall Drills were caused to 
be made before my face; and ye bit, or point, of 
every one became a North Pole, onely by ye hard- 
iung, before they ever came to be workd either in 
Iron, or any other Matter. That peices of plain Iron 
in shape like Drills (that is something long, and small,! 
do always change their Poles, as they are mverteq 
(ye end downward being over ye North Pole) he 
finds not allways true. Mr Hunt's experiments oh 
drilling were repeated, but his conclusions were found 
not to be always confirmed Mr. Bernard read a 
letter of his to Dr Huntingdon, concerning ye place 
of ye fixed starrs, as treated of in severall Arabic 
authors, given to Merton College Library by ye 
Doctor.—There being some discourse concerning ve 
insipid tast of ye Ice of Seawater, it was queried, 
whether sea-water might not be sweetned, and 
rendred serviceable. 

April 10, 1688. The Standards of the wine, com, 
and Ale Gallons, kept at St, Marys, were examined 
by Dr. Bernard, Mr. Walker and Mr. Caswell. They 
were filled with Pump-water, and then weighed. 
The weights compared with a former experiment by 
this Society of the weight of a cubic foot of water, give 
the quantitys of these Gallons in cubic Inches, See. 


Wine—Gallon - 
Com—Gallon - 
Ale—Gallon - 


232 :001 

2 7 ° : 43 [cubic Inches* 
280: i 5 J 


The variation of the Needle at Oxford July a 2nd 
1687 was found to be 5°ao' West. J 7 

Dr. Bernard presented the Society with his bOOfe 
De Ponder ibus ei Mensuris A ntiquis ; for which the 1 
Society returned their thanks. > • - Cv 1 ; 
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Societies and Acad emie s. 

London * 

Royal Society, March 26.—O. W. Richardson and 
T. Tanaka : Regularities in the secondary spectrum 
of hydrogen. It has been possible to arrange 123 
additional lines provisionally in 22 series. Three of 
these'form a PQK combination The present indica¬ 
tions are that the moments of inertia of the emitters 
are spread fairly well over a range extend mg from the 
high value deduced from the PGR combination found 
previously to a value somewhat oelow the lowest value 
which has been deduced from Fulcher's second band. 
This involves an extreme variation by a factor of 
almost six in the moments of inertia.—-S. Chapman : 
The lunar diurnal magnetic variation at Greenwich 
and other observatories. The systematic changes of 
magnetic declination at Greenwich, during the course 
of the lunar day, have been determined from hourly | 
records extending over 63 years. This and other 
magnetic elements have been similarly studied, using 
shortei series of data, for the observatories of Batavia. 
Zikawei, and Pavlovsk, The character and magnitude 
of the lunar daily changes depend on the following 
factors : the position of the sun relative to the moon, 
the position of the sun relative to the equator, the 
distance of the moon, the sunspot epoch, and the 
general state of magnetic activity upon the earth—the 
latter being connected with ^particular disturbed 
regions on the sun’s surface The lunar daily mag¬ 
netic variation varies much less with sunspot epoch, 
and much more with the magnetic activity, than does 
the solar diurnal variation It is concluded that the 
lunar influence on the earth's magnetic field, exerted 
through the agency of the lunar tide in the earth's 
atmosphere, is most efficient in the polar regions.— 
H. T. Flint: A general vector analysis with applica¬ 
tions to electrodynamical theory. The vector analyses 
in use, as a rule, are concerned with quantities repre¬ 
sented by straight lines, and the space to which they 
are applicable is Euclidean. An account is given of 
an analysis in which a vector is represented by 

* 

The vector is of infinitesimal length and represents 
a component measured in any system of co-ordinates. 
In any kind of space, Euclidean or not, in which a 
point B lias co-ordinates (J# 1 . .... ft#*) with respect 

to A we shall regard $a' as denoting a definite quantity, 
whatever the system of co-ordinates. In this space 
we shall suppose the geodetics unique and shall regard 
the geodetic arc joining A and B as the geometric 
representatives of the vector **'. So far as possible 
the notation will be similar to that of Gibbs vector 
analysis. The notation may be applied to space of 
any dimensions, but four-dimensional space is taken 
as fundamental. In many cases it is possible to 
employ a notation that leaves the formulae of ordinary 
vector analysis almost unchanged, and formulae of the 
restricted principle can be carried over to the general 
principle py merely applying rules of generalised 
vectors.—Miss M* O. Saltmarsh: The spectra of 
doubly and trebly ionised phosphorus (P III and 
P IV), The series system in the spectrum of doubly 
ionised phosphorus is a doublet system in accordance 
with the spectroscopic displacement law. Three 
members of the triplet series of the spectrum of trebly 
ionised phosphorus have been identified. For three 
groups of elements, each having its own characteristic 
electron structure, the sharp terms are greater than 
the diffuse tems with the same Rydberg number for 
the neutral and singly ionised element, but for higher 

the diffuse terms are greater than 
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the sharp —D. M. Wrinch and J W Nicholson : 
Laplace's equation and the inversion of surfaces of 
revolution.—T R Merton and J G. Pilley : On experi¬ 
ments relating to the spectrum of nitrogen When 
helium at about 30 mm. pressure containing a very 
small quantity of nitrogen is excited by feebly con¬ 
densed discharges, the arc spectrum of nitrogen is 
developed, and under these conditions is completely 
isolated from the spark spectra The arc spectrum of 
nitrogen is not developed in the presence 01 an excess 
of argon under the same conditions in which it appears 
in the presence of helium. Special precautions have 
to be taken to ensure the punty of the gases. When 
nitrogen is excited by electron impacts there appears? 
to be a direct transition as the energy of the impacts 
is increased from the negative band spectrum to the 
spark spectrum, which would imply that the rupture 
of nitrogen molecules is generally into 10ns rather than 
neutral atoms.—T, H. Havelock * Studies m wave 
resistance; the effect of parallel middle body The 
ship is altered by inserting varying lengths of parallel 
middle body between the same bow and stern The 
main problem is the study of the equivalent wave¬ 
making length of the ship, and its variation with 
velocity and with the length of parallel middle body 
— T. Tanaka * Wave-lengths of additional lines in the 
many-lined spectrum of hydrogen Some 560 new 
lines in the secondary hydrogen spectrum have been 
measured. Incidentally it was necessary to make 
measurements of a considerable number of hues in 
the oxy-hydrogen band spectrum.—H S Taylor . A 
theory of the catalytic surface A catalytic surface 
seems to be composite, of atoms in varying degrees of 
saturation in a crystal lattice The saturation varies 
from that in a plane surface to those which are only 
held to the surface by a single constraint It is by 
this constraint that these outermost atoms differ from 
gaseous atoms. 'Thus several molecular species, for 
example, hydrogen and an unsaturated molecule, may 
be attached to the same atom of catalyst.—E F. 
Armstrong and T. P. Hilditch A study of catalytic 
actions at solid surfaces. Pt XII. Some observations 
relative to those particles of a catalyst which partici¬ 
pate in chemical change. The rate of decline of 
activity of several nickel catalysts in the presence of 
varying concentrations of impurities characteristic of 
natural fatty oils lias furnished evidence supporting 
Taylor's hypothesis (v. above) The active nickel 
atoms seem to be actually detached from their neigh¬ 
bouring metallic atoms during the moment m which 
catalytic change is effected. Pt. XIII Some factors 
controlling selective hydrogenation with particular 
reference to certain terpene derivatives. Whilst 
adjacent (conjugated) ethylenic linkages are converted 
completely to a saturated system, two separate 
ethylenic linkages are hydrogenated consecutively, 
one double bond disappearing completely before the 
other is attacked : acetylenic linkages are transformed 
to the saturated compounds with little or no production 
of the corresponding ethylenic compound Similarly, 
the hydrogenation of esters or glycerides of polyethyl- 
enic higher fatty acids (but not the free acids them* 

| selves) is markedly selective, and the same applies to 
I diethylenic derivatives of the terpene series. Select¬ 
ive hydrogenation, observed by ourselves and by 
Vavon, in compounds such as carvone, limonene, 
citral, geraniol, and linalool, is determined mainly by 
(i) degree of substitution of ethylenic carbon atoms, 
and (§) proximity to one or other double bond of a 
carbonylic or hyaroxylic group. It is also deduced 
frofcv these results that citral, geraniol, and linalool 
all contain the grouping (CH*),C =CH—. Selective 
hydrogenation is of considerable importance in relation 
to the general theory of catalysis at a solid surface. 
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Royal Anthropological Institute, February 1 o.— 
Reid Moir : Further discoveries of Eariy Chellean 
it implements from the Cromer Forest Bed of 
Norfolk. The principal site investigated exists at 
East Runton, where, upon the foreshore exposed at 
lOW water, is a bed, averaging 18 inches in thickness, 
resting upon the chalk and very strongly impregnated 
with salts of iron. The deposit is being slowly broken 
up by modern sea action, and this results uvthe forma¬ 
tion of a flint, bed of a precisely similar character to 
that present upon the foreshore at Cromer. The 
accumulation represents in all probability the basal 
layer of the Cromer Forest Bed strata From East 
Runton, Mr Saim of Cromer has found a number of 
Forest Bed mammalian remains, including E. 
mendionahs, E antxquus, Rhinoceros etruscus. Bison 
bonasus , Equus stenonts , Hy&na, crocuta, Trogon- 
thenum cuvien , and numerous remains of the Cervidas 
The hand-axes recorded at East Runton and Cromer 
show that the pieces of flint from which they were 
made were struck oft larger masses of flint, some of 
which were ‘‘prepared " by flaking beforehand The 
evidence at East Runton establishes the fact of the 
occurrence of Early Chellean hand-axes in a bed at 
the base of the Cromer Forest lied series of deposits, 
and beneath the glacial boulder clay of the Scan¬ 
dinavian ice-sheet, representmg the second glacial 
period of East Anglia. It is highly probable. that 
the specimens found upon the foreshore at Cromer 
were derived from a similar deposit to that still 
existing at East Runton. 

February 20.—L. H Dudley Buxton * The Stoney 
Indians of the Bow River, Alberta. The Stoney 
Indians are a branch of the Dakota Sioux, from whom 
they separated shortly before 1640 After leaving the 
parent stock they joined the Crees and gradually 
moved in a north-westerly direction. The reserve 
on which they now live lies on both sides of the Bow 
River, in southern Alberta, at an altitude of over 
4000 feet above sea-level, in the foothills of the 
Rockies. The country is hilly and much of it is 
covered with grass and, m places, low scrub. The 
area of the reserve is just under 140 square miles, 
of which fifty acres only are cultivated. The total 
Indian population is just over six hundred. The 
Stoneys are divided into three bands, which are not 
endogamous, but the tribe, apart from a certain 
admixture of Cree blood, have kept themselves very 
much from outside contact. They are typical Plains 
Indians They are very averse from agriculture, but 
hunt and trap at the right season and do a certain 
amount of trading. Although they are mostly 
nominal Christians, a number of the Old customs, 
notably the Sun Dance, are still retained. The 
Stoneys seem in their physique to resemble closely 
the Siouan peoples to whom they are linguistically 
allied, but the most close resemblance is with the 
Blackfoot. 


Linnean Society, February 19 —Miss A. Lorrain 
Smith Templeton's drawings of lichens and fungi, 
John Templeton (1766-1825) was well known to the 
botanists of his day, more especially in Ireland, 
Taylor states m a note to the section Luhenes in the 
" Flora Hibemica ** (1836) '* The foregoing account 

of the lichens of Ireland would have been still more 
incomplete, but for the extensive collections of our 
lamented friend, the late Mr. John Templeton of 
Cranmore, near Belfast." Templeton entered on the 
scientific study of botany in 1790, His last paper 
Seems to have been on peat-bogs, and was contributed 
to the Geological Society in 1821, Several manuscript 
volumes of his Hibernian flora with coloured drawings 
are preserved in the Belfast Museum,-*-]. Buttt-Davy ; 
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The tropical element in the arborescent flora of the 
Transvaal. The geographical distribution of 647 
kinds of trees and allied shrubby plants was discussed. 
About 30 per cent of these are endemic to the 
Transvaal and 70 per cent are “ wides." The 
percentage of endemics is only about two-thirds that 
of the endemics of all Transvaal phanerogams, 
suggesting that they represent types of vegetation 
older than many of the herbaceous types. Fully 
90 per cent of the wides are tropical Or subtropical; 
the temperate element is very small. There is 
evidence in a limited area of the evolution of a recent 
warm-temperate flora (through recent elevation of 
the land-surface) replacing an older tropical and sub¬ 
tropical flora. Islands and reefs of older floras are 
left stranded where climatic conditions permit them 
to persist; these are not homogeneous, but represent 
different migration periods. Several cases are cited 
of stnctly Northern Hemisphere genera migrating 
into South Africa, e g. Salix, Dianthus, and Jumperus, 
none of which can have migrated from south to 
north. The highway of migration southward has 
been the great eastern mountain-range, owing to its 
favourable climatic conditions (relative absence of 
drought periods, etc.). The great central plateau has 
acted as a (recent) barner to migration, probably 
owing to*relatively low rainfall and periodic drought — 
R R Gates : A virescent Delphinium The numerous 
flowers showed little variation, the sepals were large 
and baggy, the spur of the posterior sepal being very 
short, forked at the tip, and very late in developing. 
The petals were very much reduced and without 
spurs or nectaries The androccium was unaltered 
and the pollen normal. The carpels were long, 
curved, and without stigmatic surfaces Virescence 
is frequently inherited as a Mendelian recessive, but 
often with complications, and the whole phenomenon 
deserves further genetic study. 

Geological . Society, February 25.—A, H. Cox ? 
(1) The geology of Cader Idris (Merionethshire). 
Cader Idris is an escarpment of Ordovician igneous 
rocks south of the Harlech Dome. The strata have 
a general southward or south-eastward dip of about 
40 , and the succession is given. The volcanic rocks 
have a much greater time-range than had been * 
proved hitherto. The four volcanic groups are 
separated one from the other by sediments of thick¬ 
nesses so considerable that each represents a distinct 
episode. The main structures have a north-east to 
south-west trend ; but there is also a regular system 
of north-and-south minor folds that often cause a 
marked deflexion of outcrops This minor folding 
was operative in pre-Ordovician, Ordovician, and 
post-Silurian times. (2) The dissection of pitching 
folds. By altering the inclination of the plane of 
dissection across a pitching fold, outcrops can be 
made to take any desired carve, either concave or 
convex. In a pitching anticline the curves will have 
a downward convexity when the inclination of the 
dissecting plane is less than the angle of pitch, but 
an upward one when the direction of inclination of 
the dissecting plane is opposed to that of the pitch. 
There must, therefore, be some intermediate position 
in which the outcrop ,# curve " is such that Its pro¬ 
jection on the map appears as a straight line, and 
the outcrop crosses the fold without apparent deflexion* 
Such deceptive projections are liable to occur in t 
districts of high relief. 
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nected with those of M. Appell.—Andr£ Roussel; 
Semi-continuity.—A. Alayrac: Study of the voi 
plan# in a wind of oscillating direction and in an 
oscillatory wind of short period.—Andrd Met* : The 
entanglement of the ether and the aberration of the 
The conclusion is drawn that the aberration 
of the stars, as shown by experiment, is incompatible 
With the hypothesis of the entanglement of the ether 
by the earth.—Louis de Broglie: The natural 
frequency of the electron.—A Margat: The verifica¬ 
tion of reflectors for the projectors of motor-cars. A 
description of a rapid method for determining the 
dimensions of the caustic curves of reflectors/—A. 
Leduc : Molecular association and the equation of 
State of gases.—H. Bullion and C Jausserac : The 
spontaneous reversal of the lines in the spectrum of 
neon. In a neon spectrum, lines which are simple 
when viewed through a short length of gas show 
reversal when viewed through a longer length. As 
a consequence of this spontaneous reversal, neon lines 
are not so useful in determining standards of length 
as has been supposed.—Andr6 Broca The rational 
mounting of stringed instruments. Modifications in 
mounting are described which have been proVed 
practically to lead to improved tone and quality — 
Robert Castagnl . The radioactivity of some springs 
of Alpine stations (Aix-les-Batns, Challes-les-Eaux) 
in the Pyrenees (Bagndres-de-Bigorre) and the 
C^vennes (Lamalou-les-Bains, Balaruc-les-Bains, Les 
Fumades) and of the natural gases of Vergdze (Gard), 
of H6r6pian and Gabian (Herault). The results of 
the measurements given show the high radioactive 
power of the large springs at Aix-les-Baias, the 
important radioactivity of the waters in the Pyrenees, 
and the feeble radioactivity of the springs in the 
Cdvennes and on the Mediterranean coast —Rend 
Audubert and Mile Marguerite Quintin : The 
mechanism of adsorption of 10ns.—F Wandenbulcke : 
The rapid estimation of sulphuric acid in waters.— 
A. KJing and Mmc. A Lassieur . The separation of 
zinc and nickel by sulphuretted hydrogen Since the 
presence of sulphuretted hydrogen interferes with 
the working of the hydrogen electrode, the quin- 
hydrone electrode and with coloured indicators, it is 
necessary to remove this gas completely from 
solutions, either by boilmg or by passing air, before 
determining the acidity. For the quantitative 
precipitation of zinc as sulphide without separation 
of nickel the P„ must be between 1 -35 and 2 —Georges 
Denigis : The alloxantin reagent, of very general 
application, for feme iron—J. F. Durand and R. 
Have#: The action of hydrogen peroxide on the 
magnesium arylamines. By using an anhydrous 
ethereal solution of hydrogen peroxide, phenyl- 
hydroxyianune can be prepared from C S H B . NH MgBr 
with a yield of about 80 per cent.—Paul Jodot * 
Contribution to the petrographic study of chailles — 
Jean Ptveteau: The age of the lowest layers of the 
sedimentary strata of the south-west of Madagascar, 
between Onilahy and Mangoky,—J. Savornin ; The 
cretaceous basin of the Haute-Moulouya,—R. Bureau 
Atmospherics : their classification and their thermo¬ 
dynamical properties.—L. Lutz : The culture of 
Hymefiomycetes fungi in artificial media —V Vincent: 
The action of the carbonates of the alkalis and alkaline 
jarthd oil the acidity of soils- The best substance 
«>r neutralising acidity in soil, in spite of its insolu¬ 
bility. is calcium carbonate, because it can be employed 

a * any period Without endangering the seed, and is 
wso safer for light sods than quicklime.—Miles. J. 
ItliftTf* and y, Manager; The application to 1. 
J**xiceftU$;<a the method of analysis by combustion. 

Herrhra: The presence of silica in incinerated 
- - ton*. Ramarta oo * note by M. A. 
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Policard. Claim to priority.—A Maubert, L. J aloustre, 
P. Letnay, and G. Andreoly : The catalytic properties 
of bismoxyl. The tartrobismuthate of potassium and 
sodium precipitates the catalase of hepatic extracts : 
the precipitate formed shows great activity towards 
hydrogen peroxide.—A. Rochon-Duvigneaud, E. Bour¬ 
delle, and J. Dubar : Apparatus for the determination 
of the visual anatomical field by the method of 
the trans - scleral image.—E. H6don - Life without 
the pancreas. The effects of the suppression of the 
treatment by insulin in the dog completely deprived 
of the pancreas diabetic coma, its cure by sodium 
bicarbonate and insulin.—Raoul M, May . Relation 4 
of the nerves to degenerescence and the regeneration 
of the gustative papillae.—Jacques Pellagrin : African 
fishes of the family of the Phractoloemidese—R. 
Argaud ; The nerve terminations in human cancer — 
H Bordier : Experiments in medullary radiotherapy 
This treatment has produced marked improvement, 
and in some cases has cured infantile paralysis. The 
technique is given m detail. 

Romk. 

Royal Academy of the Lincei, January 4.—V. 
Volterra in the chair —B. Grassi Andropliyhc and 
androphobic gnats of Legendre.—Alfonso Herrera : 
Photosynthetic theory of the origin of life and pro¬ 
duction of organic forms with metaformaldehyde 
Under certain conditions formaldehyde undergoes 
polymerisation into metaformaldehyde, which separ¬ 
ates in a pseudo-crystalline mass composed of micro¬ 
scopic celf-like and amoeboid forms, the silica present 
as impurity in commercial formalin apparently plays 
a part in this phenomenon —Ferruccio Zambonma 
ana Guido Carobbi . Isomorphism between tervalent 
thallium and rare-earth metals. As would be ex¬ 
pected from the atomic structure proposed by Bohr, 
the isomorphism existing between compounds of 
tervalent thallium and those of the rare-earth metals 
is of limited range —G Bisconcini : Imperfect flexi¬ 
bility of ropes —Mario Crenna . Observations on the 
variations in the latitude of Campidoglio.—R. Magini: 
Behaviour of empty [so-called " sandwich cathodes 
in the electric discharge at low pressure —Paolo 
Straneo . Expression of hereditary phenomena. De¬ 
formation of materials is discussed in relation to 
previous stresses —Emanuale Quercigh - Bismuth- 
mite Crystallographic measurements of artificial 
crystals of bismutmnite lead to the axial ratios 
a : b ' c =0 985 . 1 . 1*004.—Francesco Ranfaldi: Ethyl 
ester of phenyl-p-mtrocinnarmc acid This substance 
forms crystals belonging to the prismatic class of the 
monoclinic system, the crystallographic constants 
being a : b : c = 1*65679 • 1 ■ 1-83480, p = 69° 29'; 
Scacchi's results for the corresponding methyl ester 
are modified to : a . b : c ^ t • 82871 1 0*91775, P « 

69° 29' —Umberto D’Ancona Investigations on the 
growth and sexual maturity of Alosa finta (Cuv.).— 
Prime Dorello: Function of the digitated glands in 
the £enus Helix —L. La Face . Observations on the 
nutrition of Culex pipuns ,—Luisa Volterra . Further 
notes on the variability of the pelagic daphnias of 
Lake Nemi —N. Passerlni: Influence of the quality 
of the food on the growth of the larvae, and on the 
metabolism, of Tenebrto molitor L. 

VlENtjA 

Academy of Sciences, January 15 —L. Siegl: 
Communication from the Radium Institute, No. 174. 
The Quantitative measurement of radium emanation 
in the guard ring plate condenser. In an attempt to 
make the radium standard and normal solutions 
superfluous, a measurement was made of the ionisation 
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stream which maintains the radium emanation and 
its successive products in equilibrium. An accurately 
made air-tight guard nng plate condenser was used 
as measuring chamber, since it alone is open to 
complete theoretical treatment. With regard to the 
three a-radiators (emanation, radium A, and radium 
C) only, observation and calculation gave a more than 
one per cent agreement beyond 4 cm plate distance, 
but at small plate distances a greater disagreement. 
An absolute measure of radium emanation and 
hence of radium itself can be obtained from the 
saturation current —G Halledauer * Communication 
from the Radium Institute, No. 175 A method of 
measuring the smallest quantities of emanation and 
its application to the determination of the radium 
content of some meteorites. The charge method can 
be freed from certain errors if the ionisation chamber 
is completely separated from the electrometer whilst 
charging, and only at the end and for measurement 
brought into brief contact with it Emanation 
quantities of io“ w Cune may be determined with 
certainty. For five iron meteorites an average of 
0.55 x and for five stone meteorites 6 6 x io“ 1# gm 

radium per gram, was found, m practical agree¬ 
ment with other authors —H H. Handel-Mnzzetti: 
New Chinese plants, descriptions continued —A. 
Limberger Symbiosis of Anabzena with Azolla. 

January 22 —H Handel-Mazzetti : Map of a 
journey in the Chinese province of Hunan H. Witt’s 
surveys including the latitude of Wukang and of 
Dsingschou were utilised. Dr H. Mazzetti as a 
botanist had no astronomical survey instruments, 
but in his survey emphasised the nature of the 
country within a wide range of Ins route, producing a 
general route map of scale 1 ’ 300,000 and maps of 
1 *. 100,000 near Hsikwangshan and Yunscban 


Official Publications Received. 

United States Department of Agriculture: Bureau of Agricultural 
Economic* Atlas of American Agriculture. Prepared under the Super¬ 
vision ot O. E Baker Part 1 . The Physical Basis of Agriculture 
Section K * Natural Vegetation Grassland and Desert Shrub, by H L 
ShanU , Forests, by Raphael Zon Pp. 29 (Washington Government 
Printing Oftlop ) 60 cont^. 

Department of the Interior . Bureau of Education. Bulletin, 1924, No. 
IB: introduction or Algebra into American Schools in the Eighteenth 
Century. BytLao Genevra Simon*. Pp vi+80 (Washington . Govern¬ 
ment Printing Office ) 1$ cents 

The National Benzole Association. Set.ond Report of the Joint Benzole 
Research Committee of the National Benzole Association and the Uni¬ 
versity of Deeds (Presented March 18th, 1926.) Pp 24(1 (London ■ 
National Benzole Association ) 

The Indian Forest Records, Vo!. 11, Part 1 . Tho Constituent* of 
some Indian Essential Oils. By John Lionel Hlroonsen. Parts 14-16. 
Pp 9. 8 annas; 4d, Vol. 11 , Parts * Regeneration with the Assistance 
of Taungpa In Burma By H. R Blauford. Pp. 41 + 10 plate*. 1.4 
rupees; 2 * (Calcutta * Government of India Central Publication 
Branch.) 

Transactions of the Geological Society of South Africa, Vol. 27, 
January to December, 1924. Pp. lv+77 + 0 plates. (Johannesburg ) 42*. 

Proceedings of the Geological Society of South Africa. Containing 
the Minutes of Meetings and the Discussion on Papers read during 1924 
To accompany Vol. 27 of the Transactions, January to December, 1924. 
Edited by the Hon Secretary Pp 111+ xllL. (Johannesburg.) 

Department of Commerce. Bureau of Standards. Scientific Papers 
of the Bureau of Standards, No. 497 ■ Thermal Expansion of Aluminium 
and various Important Aluminium Alloys. By Peter Hldnert. Pp. 697- 
781, (Washington • Government Printing Office.) 16 cents. 

Unemployment and the Calcutta University Propaganda for a Solution 
by Educational Colonies, Homscroftlng and Homecrafting. Two Series 
of Articles by CUpt. J W Petavel, Pp. xvl+vll+90+12. (Calcutta: 
*' Capital," Ltd ) 8 annas : M 

New South Wales Department of Mines: Geological Survey, 
Bulletin No, 10 : Sllloa. By L. F, Harper. Pp. 19+10 plates. 1 *. 
Bulletin No. 12 4 Coke. By L. F. Harper. Notee on By-Products by 
H. P. White. Pp. 41+9 plates u W. Bulletin No, 14: Asbestos, 
Emery, Fluorspar, Fuller** Earth, Graphite, Phosphates, Talc, end Soap¬ 
stone. By H. G. Haggath. Pp. 81. 1 *. Bulletin No. 16: Dlatomlte, 
Siliceous Earths and Hands. By E. J. Kenny Pp. 18+2 plates, l*. 
(Sydney ’ Alfred James Kent) 

Proceedings of the Cambridge Philosophical Society. Vol. 22 , Part 4 , 
March 13. Pp. 481-000, (Cambridge ; At the University Press.) 7*. M, 
net. 

Transactions of the Royal Society of Edinburgh, Vol. 68 . Fart 8 , No. 
80: Geology of the Outer Hebrides. Part 2 : South Ulst and Erlakay, 
By Prof. TV J. Jehu and R. M. Craig Pp. 616-041+8 plates. (Bdlnburgh: 
B. Grant and Sou; London: Williams and Noigute, Ltd.) 6 a «, 
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Proceedings of the London Mathematical Society- Seoond Series, 
Vol 28. Pp. lsxl+624, (London : Francis Hodgson.) 

Ministry of Publio Works, Egypt. Physical Department Paper No. 19: 
Metallic Spirit-Levels. By B- B. H. wade. Pp. 9+4 plates. (Gallo: 
Government Publications Office.) 6 F.T. 

The Annual Report of the Gresham's School Natural History Society, 
1924. Pp.14. (Holt, Norfolk.) 


Diary of Societies. 

Saturday, April «. 

Royal Institution or Great Bbitaut, at 8 .—Prof. J. H, Ashworth: 
The Nervous System and some Reactions (IL): Of Marine Annelids 
and Earthworms 

British Association of Mahaqkrb or Textile Works (at Textile 
Institute, lfl 8 c, Mary's Paraonsge, Manchester), at 6 ,—F. A, Tomlin¬ 
son The Outside Growths of Cotton. 

Ipswich and District Natural History Society (at Ipswich).— J. 
Reid Molr The Antiquity of Man In Ipswich (Presidential Address). 

MONDAY t April 6 

Royal Society or Msdicirk (War Section), at 4.80.-—Annual General 
Meeting 

Victoria Institute (at Central Buildings, Westminster), at 4.80.— 
Dr. E Ash : Psychotherapy . Mind In Curative Action. 

Rotal Institution off Ghsat B kit aim, at 6 .—General Meeting. 

Society or Enoinbers (at Geological Society), at 6.80.—E. R. Matthews; 

Problems In Designing and Conatructlng Sea Defence Works. 

British Pmvoholooioal Booikty (Education Section) (at London Day 
Trffinlug College), at 0 —Dr Jessie White . Scientific Pedagogy, 
ImrmcTioM or Electrical E no inner* (Informal Meeting), at 7.—A. 
Collins and othnra Discussion on Insulation Problems in High-voltage 
Engineering. 

Aristotelian Society (et UnU erslty of London Club), at 8 .—P Leon i 
^Esthetic Knowledge. 

Society of Chemical Industry (Loudon Section) (at Royal Society of 
Art*), at B —Prof W A Bone ’ The Constitution of CoaL 
Surveyors’ Institution, at 8 

Royal Geographical Society (at Pollan Hell), at 8.80 -Major-Gen, Sir 
Percy Cox A Journey behind Muscat to the Jebel Akdhar 
Institution or Electrical Engineers (Western Centre).--M. T Allen 
Radiators and Heating, with special reference to Material. 


TUKSDA F, Ai-ril 7 

Institution or Petroleum Technologists (at Royal Society of Arts), 
at 6.30. 

Zoological Society or London, at 6.80.— F G R. Whitfield : The Rela¬ 
tion between the Feeding habit* and the Structure uf the Mouth-part* 
in tho Asllidffi (Diptera).—O Thomas' The Mammals obtained by Mr, 
Herbert Steven* on the SJudea-Godmen Expedition to Tonkin,—W. M. 
Le Grew Clark The Skull of Tupaia minor.—Dr. R. H. Hunter: The 
Extensor Muscles in the Hind-foot In Mammals. 

Institute or Marine Engineers, at 9.80. 

Institute of Metals (Birmingham Section) (at Chamber of Commerce, 
Birmingham), at 7 .—Annual Meeting. 

Roval Photographic Society or Great Britain, at 7. — F, B. Lamp- 
lough* The Manulecture of Optical Glass (TraJU-Taylor Memorial 
Lecture), 

Institution or Automobile Engineers (Coventry Centre) (et Broadgate 
Cafe, Coventry), at 7 16. 

Society or Chemical Industry (Birmingham and Midland Section) 
(Jointly with the Chemical Engineering Group) (at Birmingham Uni¬ 
versity), at 7.16. 

Institution or Electrical Engineers (Scottish Centre) (at 907 Bath 
Street, 01 a*gow), at 7.80.—E. A. Watson : The Economic Aspect of the 
Utilisation of Permanent Magnets in Electrical Apparatus, 

Institution or Engineers and Shipbuilders in Scotland (et 88 
Elmbank Orescent, Glasgow), at 7 80. - W. I Hay and P. McArthur: 
Canadian Bulk Cargo Vessels on the Greet Lakes. 

Hull Chemical and Engineering Society (et Grey Street, Hull), at 
7.46 — Annual Meeting. 

Royal Anthropological Institute, at 8 16 .— Dr. H. fl, Stanuus; Some 
Types of Natives from Nyamaland, Normal and Abnormal. 

R&ntoem Society (at British Institute of Radiology), et 8.16.—R. Craig 
Rodgers * The Organisation and Equipment of X-xay Rooms arranged 
for Private Radiologists —G. T. Loughborough: Acute X-ray Bums, 


WEDN&SDA Y t April 8. 

Royal Astronomical Society, at 6 .-A. N. KrilolT: Sir Isaac Newton's 
Formula for the Attraction of a Spheroid on a Point of Its Axis.—Dr. 

J. H, Jeans: A Theorem of von Zelpol on Radiative Equilibrium.— 
Prof, H. H. Turner; Note on the 284-year Cyole in Chinese Earthquakes, 
-Royal Observatory, Greenwich: Characteristic Movements of 
Sunspots. 

Radio Society or Great Britain (Informal Meeting) (at Institution of 
Electrical Engineers), at A—B. O. Atkinson. Home-made Wireless 
Components and Bets, 

Institution or Automobile Engineers (Wolverhampton Centre) (at 
Wolverhampton) 

TBUXSDAY , April 9. 

Institution or Electrical Engines** (Tees - Bids Sub-Centre) (at 
Cleveland Technical Institute, Middlesbrough), at 7.16, ' 

Institution op Electmoal Engineers (Irish Centro. Dublin) (at 
Trinity OoUege. Dublin), at 7.46.-P. J, Hayes: AutoouWMXJy, * 

Oil an© ColourOh imzets Association( at 8 St Marttn’ePlaoa, wS>t)>■ 
J'T?’ Porrttt: Borne Problems of the Feint and Rnbbat 
inaustrtM* \ i 

'"SwpoJI (l,lmpool ftattan) (at Bt. ewfii JMrtraittA' 
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The Universities and International 
Relations. 1 

A T a meeting of the British Academy held v on 
. February 25, Lord Balfour, Dr. J. W. Mackail, 
Sir Henry Newbolt, and Sir Rennell Rodd spoke in 
support of the endowment fund appeal of the British 
Institute of Florence. The publication of reports df 
these speeches has attracted general attention to the 
enormous importance of cultural relations between . 
civilised peoples in view of what is to-day the supreme 
interest of European civilisation—the establishment of 
conditions of genuine and enduring peace and goodwill 
between the nations. Universities are concerned with 
these relations, first as subjects of study and research, 
and secondly as responsive to influences which the 
universities can and do exert on them. It is mainly 
the latter aspect with which we are at present con¬ 
cerned, but limitations of space prevent more than 
a passing reference to the influence of vacation courses 
for foreigners. 

Year by year visitors from nearly every civilised 
nation come to study m British universities. Since 
1920 a census has been taken annually in October of 
students from other countries in the universities and 
university colleges of Great Britain and Ireland, and it 
has been ascertained that their total number at that 
season of the year k between four and five thousand. 
It has varied but little from year to year. Most of 
them come at an age at which, whatever its prejudices, 
the mind is receptive to new impressions. They come 
eager to learn, many of them hold scholarships awarded 
on the ground of exceptional capacity for learning, and 
many assume, after they have returned, leading positions 
in politics, administration, education, commerce, and 
industry in their own countries. The character of the 
impressions they receive is, therefore, a matter of no 
small importance. A very telling phrase, indicative of 
the importance of such impressions, was used by a 
professor of Harvard medical school when, speaking as 
exchange professor at Berlin in 1912, he described how, 
owing to his studying in a German university, he had 
become an Cl intellectual subject of Germany,” 

The universities of Great Britain and Ireland receive 
also from time to time university teachers from other 
countries. Such visits are generally for the purpose of 
delivering one or two lectures, and accordingly brief. In 
the few cases in which they extend over a whole term 
and the visitor has opportunities of entering fully into 
the life of the university, as in recent exchanges between 

* Th * Rnord (Quarterly Journal of the American Council on 

Education, Washington. t).C), January 1925 ,—article on International 
Relations, bV Dr, D. A. Robertson. "Syllabus on International Relations/’ 
by Or. P. T. Moon fTbe Ma cmi ll a n Co„ 1913 , pp aye), tamed by the Institute 
01 International Education, and to be followed shortly by a companion 
volume de sign e d to appeal to the general reader as well as the college 
student. DocmnmU eoncamant Vntpaonon snenHfam et itmwrriUin 
Ftmu (Paris, Lei Ptesees UnlvereJUlres de France, 19 * 3 ). 
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B&le and Cambridge, Bile and Manchester, Cape Town 
* and Liverpool, and Harvard and Oxford, they are 
capable of contributing substantially towards the 
promotion of good feeling between the countries which 
they represent. 

The number of British students who resort to foreign 
universities for study and research has not been 
ascertained Apart from attendance at summer 
vacation courses in language and literature, it is 
probably not large. During the past few years, how¬ 
ever, a rapidly increasing flow' of British students to 
the United States has been created by the institution of 
a number of fellowships and scholarships, notably those 
of the Commonwealth Fund, and the Laura Spelman 
Rockefeller, the Frances Riggs, the H P. Davison, the 
Jane Eliza Procter, and the Clarence Graff foundations. 
When these are in full operation they will maintain 
some seventy British students in American universities 

During the War wc were roused to a perception of the 
importance of fostering cultural relations with other 
countries. For a time “ propaganda ” was a word to 
conjure with, and the things for which it then stood 
were given a recognised place in our defensive armoury. 
Plans were worked out in detail for establishing a book 
distribution depot and a number of institutes m Con¬ 
tinental countries, for encouraging the study of the 
English language and literature. These plans were 
about to be put into execution when the War came to 
an end, and, in the general retrenchment of establish¬ 
ments which ensued, they were hastily abandoned as 
being superfluous in time of peace With the single 
exception of the British Institute at Florence, which is 
entirely independent of Government support, we have 
no establishments m European countries charged with 
the duty of diffusing knowledge of British civilisation. 

Another war-time plan with similar objectives was 
devised by Lord Balfour in consultation with the 
universities of the United Kingdom in May 1918. This 
plan, for sending a Universities Mission to the United 
States, did not depend on the creation of any official 
machinery and was forthwith carried into effect. The 
missionaries sowed their seed and left it to thrive or 
perish as might be, bringing back with them a great 
store of knowledge of American universities, in the 
acquisition of which they had established many friendly 
personal relations. The precedent thus set was followed 
by missions, similar but on a smaller scale, to France 
and to Belgium in 1919, and a conference of British and 
Swiss universities at Bile in 1922. 

Although it was no part of the plan for the Mission to 
the United States to create any permanent organisation, 
Lord Balfour took the opportunity of pressing upon the 
universities the desirability of an “ organ of expression ” 
which should, among its other functions, represent them 
NO. 2893, VOL. 115] 
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in their relations with the universities of other nations. 
The suggestion bore fruit in the constitution of a stand¬ 
ing committee of the executive heads of the universities 
of Great Britain and Ireland, the existence of which 
facilitated the organisation of the later missions, 

As a result of discussions arising out of the report of 
the Mission to the United States, a committee of the 
Universities Bureau was formed for the purpose of pro¬ 
moting interchange between teachers and students of 
the home universities and those of the universities of 
the United States and also of other parts of the world. 
With no funds at its disposal, and no prospect of 
obtaining any to meet the expenses incidental to such 
interchanges, the committee could not be expected to 
achieve much : nor, in fact, did it. 

In matters of this kind, countries with autonomous 
universities are at a disadvantage compared with those 
in which the universities are controlled by the State, as 
in France and Italy. In March 1919 the Ministers of 
Public Instruction of these two countries concluded an 
agreement for the organisation of exchanges of pro¬ 
fessors and students “ afin de rendre les relations intel- 
lcctuelles des deux pays plus etroites et de mieux faire 
connaitre de part et d’autre leur developpemcnt lit- 
tcraire, scientifique et ptfdagogique.” Later in the 
same year, agreements with the Ministers of Public 
Instruction in Rumania and Jugo-SIavia provided for 
seconding French professors for service in those 
countries. Agreements made by the French ministry 
in 1921-1923 with Belgium, Luxembourg, Poland, and 
Czechoslovakia provided not only for systematic inter¬ 
change of professors and students and reciprocal recog¬ 
nition of studies, diplomas, and professorial service, but 
also for the setting up of permanent advisory com¬ 
missions to ensure constant consultation and collabora¬ 
tion in the domains of scientific, literary, artistic, and 
pedagogic activity. Grants of money amounting to 
several millions of francs were obtained from the French 
treasury for bursaries and for remission of fees to enable 
foreign students to study in France 
It has been pointed out already that as soon as the 
War was over, the plans made for establishing British 
institutes in foreign countries were abandoned, on the 
ground that their expense was no longer justifiable. 
In France other counsels prevailed, a higher value being 
placed on such services. The Ministry of Foreign 
Affairs, through its Service des CEuvres fran^aises k 
Stranger, and the Ministry of Public Instruction, 
through its Service de ^expansion universitaire et 
scientifique, have co-operated with professors and other 
savants, university councils, comit^s de patronage 
d'etudiants, and various associations, in a strenuous and 
sustained effort to make French culture appreciated by 
foreigners, an effort financed largely by the State, 
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Branches of the Office National des University et £coles 
Fran^aises have been established in London and New 
York; the Instituts Francois at London, Florence, and 
Madrid have been maintained, and new institutes opened 
at Naples, Barcelona, Prague, Warsaw, Sofia, and 
Buenos Aires; a university mission with 24 professors 
of lyc£es and eight professors or lecturers in universities 
has been established m Rumania. 

These establishments have greatly facilitated the 
interchange of students in various ways. At Prague, 
for example, the Institute conducted special elementary 
courses in the French language which enabled lawyers, 
doctors, engineers, artists, and scientific workers to 
qualify for French government bursaries. The New 
York director of the Office National reported in 
November 1922 that he had placed in the universities, 
colleges, and schools of the United States as professors 
of French 115 former bursary holders. During the 
previous year the number of French bursary holders in 
American institutions was 62 and the number of 
American bursary holders in France 60, while 116 
students were recruited by the Office for study and 
travel in France. In 1922 there were 1392 Americans 
studying at French institutions as compared with 407 
at British. The total number of foreign students in 
French universities that year, excluding vacation 
courses, was about 6000. 

(To be continued,) 


Looking into Things. 

Concerning the Nature of Thing 3 Six Lectures delivered 

at the Royal Institution. By Sir William Bragg. 
Pp xi + 232 + 32 plates. (London: G Bell and 
Sons, Ltd., 1925.) 7 s 6 d. net. 

0 deal with the “ nature of things ” as seen by 
modern physics in a course of six lectures to a 
juvenile audience is indeed a formidable task, and there 
are probably few besides Sir William Bragg who could 
have attempted it with any prospect of success. That 
success was achieved by the lectures there can be no 
manner of doubt to any one who had the good fortune 
to be present. The personal charm of manner of the 
lecturer and the beauty of his experimental illustrations 
was a great help, and no doubt many of his audience 
were carried smoothly along on the stream of his 
argument, in spite of the fact that the real inwardness 
of much of it must have been beyond their immediate 
understanding. The lectures cannot have failed to 
stimulate a vital curiosity as to the nature of things in 
some of the young hearers, and may perhaps have laid 
the foundation of more than one future career to be 
devoted to the successful deeper delving into that 
very “ nature," 
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These same lectures, presented in the form of a book, 
are, however, a much more difficult matter. Cold print 
has to take the place of the living word, and illustrations, 
however well done, and descriptions, however dear, can 
never produce the same effect as actual experiment. 
To those who have heard the lectures the book must be 
most welcome as a permanent record m which they can 
study at greater leisure the facts and ideas put before 
them. To those reading the book by itself, however, 
we fear that its contents may prove a little difficult 
from the “ juvenile ” point of view. It is, of course, 
amazing to an older generation how much the more 
advanced juveniles of to-day are able to assimilate and 
understand, and possibly to a young mind coming fresh 
to such a field of ideas there may be less difficulty in 
following and adopting the writer’s line of thought than 
to an older mind already burdened with many concep¬ 
tions and some misconceptions. None the less, if one 
compares the book with the records of similar lectures 
by Tyndall or Faraday—and it fully deserves such a 
comparison—it seems to imply a much greater degree 
of scientific pre-education. To the more mature reader, 
on the other hand, it offers a delightful presentation of 
one of the latest developments of physical science in 
a most agreeable form The scientific investigator 
who possesses the somewhat rare gift of lucid and 
attractive exposition owes a duty to the world to use 
that gift m order to open up the new fields ol dis¬ 
covery to a wider circle, and that duty is beautifully 
performed in this book. 

Broadly speaking, the hook deals with the atoms and 
the ways in which they are arranged or grouped in 
gases, liquids, and solids. The first chapter deals with 
the structure and size of the atom, full use being made 
of the knowledge gained from radio-activity and the 
ionisation-track method of Wilson The author takes 
care to state that the atom cannot be regarded a* a hard 
sphere and describes its “ astronomical ” construction ; 
afterwards, however, he follows the path of least resist¬ 
ance and speaks and evidently thinks of atoms in 
terms of spheres having definite sizes—a fiction which, 
though convenient, is apt to prove very misleading in 
detail. In the second chapter the nature of gases is 
discussed, with the aid of many beautiful experiments 
and analogies, while the third deals with the nature of 
liquids. 

In the remaining three chapters the author comes to 
his own proper field of research, dealing with the 
nature of crystals, beginning with the diamond, 
studying ice and snow, and ending with the metals. 
Incidentally, however, many other things are touched 
upon, amo'ng them the simpler aspects of the author's 
own work on the measurement of organic molecules 
by means of X-rays, which is undoubtedly one of the 
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most remarkable achievements of that new weapon of 
physical research. It is not so very long since we still 
regarded the atom and the molecule as more or less 
theoretical conceptions the real size and weight of 
which could only be guessed at roughly. Here we see 
not only the dimensions and weights of the atoms 
accurately known, but also their exact arrangement in 
well-defined crystals as well as in thin layers of complex 
organic substances such as fats and waxes The plane 
diagrams of stereo-chemistry are confirmed and supple¬ 
mented until we have true three-dimensional models. 

Perhaps the only ground for real criticism of Sir 
William Bragg’s book relates to his treatment of the 
subject of metals and alloys ; that particular chapter 
contains several perhaps minor but unfortunate errors, 
such as the statement that the addition of nickel to 
copper does not affect the lattice of copper and does not 
cause hardening, or that the path of fracture in gold is 
between the crystals at ordinary temperatures and 
across them at high temperatures, whereas in reality 
gold—and all pure metals—normally break across the 
crystals at all temperatures except within a few degrees 
of their melting point. A most interesting account is 
given of the behaviour of crystalline metals under 
plastic strain, but the reader is left to infer that this was 
discovered by X-ray methods, whereas it was discovered 
so long ago as 1899, and there is the further doubt 
whether it is justifiable to conclude that because 
X-ray reflections from a thin film of gold show reflec¬ 
tions coming from regularly oriented crystals, the film 
of gold must be entirely or even mainly crystalline. 
When, however, an author undertakes to deal with 
“the nature of things ” in general, we cannot blame 
him if he does not prove himself omniscient. The 
pleasure and profit of the reader—whether juvenile or 
not—of this book will scarcely be diminished by these 
things. These readers, and we hope there will be many 
of them, will share with the scientific world generally a 
sense of gratitude to Sir William Bragg for having, in 
this book, done good service in helping to spread the 
light on “ things in general ” as physical science now 
sees them. 


British Earthquakes. 

A History of British Earthquakes. By Dr. Charles 
Davison. Pp xviii +416. (Cambridge: At the 
University Press, 1924.) 25s. net. 

OR thirty-five years past Dr. C. Davison has made 
the subject of British earthquakes his own; he 
has written numerous studies of individual shocks and 
groups of shocks, and has now collected these, with much 
additional matter, into a volume which will always be 
of value to those who are interested in the phenomena 
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which used to be called earthquakes, and will continue 
to be regarded as such by most of us, though the 
word has acquired a new meaning in modem seismo¬ 
logy. By whatever name they may be called, they 
are a legitimate subject of study, and in this study 
Great Britain has taken a prominent place, in spite of 
the limited opportunities of observation; yet these 
opportunities are not so scanty as is often assumed, for 
Dr Davison enumerates 1175 distinct shocks, of which 
he has found record, up to the end of 1912, nor are they 
by any means all feeble ones; m 1185 the “great 
church of Lincolne was rent from the top downwards/’ 
and in the Colchester earthquake of 1884, 1245 
buildings of various kinds were damaged. 

If any fault were to be found with the work, it is that 
the interpretation of the facts is, throughout, presented 
in terms of one particular theory of origin. This is 
openly acknowledged by the author at the outset, 
where he states that the methods of investigation made 
use of are based on the theory that earthquakes are the 
result of successive steps m the growth of faults. It is 
always unfortunate when a worker limits himself to one 
theory; theories, even the most strongly established, 
are ephemeral, and when their time is come, they 
pass away into the limbo of oblivion ; or, to vary the 
metaphor, they are tools which the workman must use, 
but should always be ready to discard when they are 
no longer the best adapted for the job in hand. In 
some instances the facts seem to be as readily, if not 
more easily, explicable by a very different theory from 
that adopted by Dr. Davison, yet it must be acknow¬ 
ledged that, if he has allowed the theory to colour his 
interpretation, he lias not let it distort his presentation 
of the facts, and some of these are curious. It is not 
commonly known that the first recorded observation 
of rotation, without overturning, of objects, was made 
in London itself, where two china figures in a pabinet,in 
Bloomsbury, facing westwards before the earthquake of 
March 19,1750, were found turned round to north-east, 
after the shock had passed. In 1816 the octagonal spire 
of the county jail at Inverness was broken through at 
about five feet from the top, and the upper part twisted 
round so that the angles of the octagon stood nearly 
over the middle of the sides below. These are instances 
of vorticose shocks, first brought into prominent notice 
by the report on the Calabrian earthquake of 1783, 
observed in nearly every great earthquake since then," 
and for long a subject of controversy. 

The most noteworthy impression produced by an 
examination of the book is that British earthquakes 
are characterised by the magnitude of the area over 
which the disturbance was sensible As in all 
earthquake catalogues, there are a large number of 
shocks which only affected areas of a few miles across. 
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feuttff th© in nearly every case, the extent 


r M the disturbed area is markedly greater than is usual, 
in countries where earthquakes are frequent. To take 
, the case of shocks which attained a maximum intensity 
of viii 0 of the Rossi-Forel scale, Dr. Davison enumerates 
& excluding those of early date and imperfect in¬ 
formation ; of these, in only one case was the dis¬ 
turbed area distinctly less than 50 miles across; the 
other 7 affected areas of more than 200 and up to 
nearly 400 miles in diameter. In the case of Italian 
earthquakes, attaining the same degree of maximum 
intensity, barely 1 in 20 would affect an area of 200 
miles in diameter, and 9 would be limited to less than 
50 miles across, the other 10 reaching limits between 
50 and 200 miles. No method has yet been published 
which, in practice, enables the depth of origin to be 
determined with certainty, but the difference between 
Britain and Italy, in the extent of country affected by 
earthquakes of the same degree of maximum violence, 
shows that the origins of the British earthquakes are, 
on the average, markedly more deep-seated than those 
of the Italian 

Many other interesting observations recorded in the 
volume, which might easily escape notice in a work of 
its kind, are easy to find, as it is provided with an 
unusually detailed index. R. D. O. 


Psycho-Analysis applied to Children. 

Love in Children and its Aberrations ; a Book for Parents 
and Teachers . By Oskar Pfister. Translated from 
the German by Eden and Cedar Paul. Pp. 576. 
(London: George Allen and Unwin, Ltd.; New 
York : Dodd, Mead and Co., 1924.) 24$. net. 

I N his preface, Pfister, who is a Protestant pastor 
in Zurich, notes the difficulties inherent in the 
exposition of the analytical method to the ordinary 
reader, difficulties caused by the absence of generally 
accepted data and by the fact that the details of a 
single analysis would fill a volume* He claims that his 
vocation and studies have brought to his notice 
hundreds of mentally tormented persons in whom 
aberrations of the emotional life in childhood underlay 
the torment. Yet scientific psychologists have scandal¬ 
ously neglected this important topic, and “ when a 
new and unfamiliar phenomenon like the activity of 
the unconscious makes its appearance they take to 
their heels—at least such has been the behaviour of 
most of the German psychologists*’' 

After a survey of the handling of the problem by 
philosophers of different epochs, Pfister plunges into 
a psycho-anjdytical study of the manifold aspects of 
Iqve abeirations in children. Freely illustrated by 
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actual examples, this study shows Pfister as able to 
enter easily into an emotional rapport with his sublets, 
a rapport which undoubtedly aids him m obtaining 
their confidence and co-operation. His accounts of 
analyses are simply given, and in some cases it^is 
possible clearly to distinguish between the association* 
of the analysand and the deductions of the analyst—j 
a most important matter for the critical reader. Unless 
the reader dismisses these accounts as fantastic, 
they should carry conviction as to the reality of the 
mental processes concerned in the production of 
psycho-neurotic symptoms, the variety of which may 
surprise those unfamiliar with their ramifications; 
stammering, kleptomania, incontinence of urine, 
obsessive phantasies, inability to learn a particular 
subject or to settle down to a career, are a few of the 
problems that Pfister finds amenable to analytical 
treatment. Much of the book is devoted to individual 
cases, which serve to illustrate theoretical principles as 
they are developed, and the general application of these 
principles is summed up in the last six chapters, which 
are easily the most important and most interesting in 
the book. 

Pfister is emphatic in declaring that m every school 
class there is a notable proportion of children with 
grave troubles and inhibitions, and that their teachers 
are in general quite ignorant of how to deal with them. 
Chapter xxvii contains common-sense advice as to 
methods of handling such children, short of analysis, 
which should help teachers or parents who realise the 
need for help, but one fears that those who most need 
it will repudiate the need The direct application of 
psycho-analysis to the individual is considered in the 
next chapter, where Pfister gives what is certainly one 
of the best popular accounts of psycho-analysis with 
its aims, difficulties, and limitations. Like most 
people familiar with unconscious processes, lie realises 
the futility and even danger of “ suggestion ” when 
applied without knowledge, but he admits its applica¬ 
bility in certain instances. He shows how Dubois, 
the chief exponent of methods of persuasion, uses the 
emotional relationship of patient and physician as a 
means of alleviating symptoms even when he clagns 
to work upon the intellectual plane “ Auto-sugges¬ 
tion ” the author compares with asking a man to lift 
himself up by his own boot-straps. 

There is a tendency to diffuseness and exhortation 
that may repel some readers, and the translators 
occasionally betray a lack of acquaintance with 
English idiom. Perhaps the author goes beyond the 
popular conception of “ love ” in making it the basis 
of the reaction of the individual to his human environ¬ 
ment ; but many difficulties of the nervous person of 
any age lie in the inability to come into satisfactory 
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, «&iotional contact with his fellows, and it is possifely. 
true that the amotion concerned is inseparable from 
that of love. The book is obviously written by a 
worker who relies upon his own experience for his 
deductions; it should be widely read. M. C. 


A Mystic Poetess of Ancient Kashmir* 

The Word of Lalld the Prophetess : being ike Sayings of 
Lai Bed or Lai Diddi of Kashmir {Granny LaX) } known 
also as LaUshwari, Lalld Yogishwdri and Ldlishri, 
between r joo and 1400 a>d. Done into English Verse 
from the Lalla-v&kyani or Lal-Wakhi, and annotated 
by Sir Richard Carnac Temple Pp. xiv + 292. 
(Cambridge : At the University Press, 1924.) 1 6s, 
net. 


K ASHMIR, as the author of this erudite work 
remarks in his introduction, is the home of 
wise saws and proverbial sayings; and of the latter 
none are held in higher repute than the Lalla-vakyani, 
the u Sayings of Lalla,” mainly because those sayings, 
couched in the form of hymns or lyrics, illustrate the 
Shaiva Yoga form of the Hindu religion on its popular 
side, and depict by the medium of metaphor and simile 
drawn from everyday life the actual hopes and fears 
of the common folk who nominally followed that system 
of religion and philosophy* Lalla herself, or Lai Ded 
as she is commonly called, lived in the fourteenth 
century of the Christian, era, and appears to have spent 
much of her life in wandering about in a nude state, 
dancing and singing ecstatically. She was, as her 
verses indicate, a yogint or female exponent of the Yoga 
discipline associated with the worship of Shiva, one of 
the two great gods of neo-Brahmanic Hinduism : but 
while expressing in her life and poems the utmost 
devotion to this aspect of the Hindu religion, she was 
influenced to no small extent, as Sir Richard Temple 
points out, by the ideas and teaching of the Muham¬ 
madan saints of Kashmir, chief among whom was 
Sayyid 'All Hamad&nl, leader of the Nakshbandi Order 
of Sflils. Though no authentic manuscripts of Lalla's 
poems now exist, the veteran scholar, Sir George 
Grierson, has succeeded in collating a tolerably complete 
text of her verses, which were originally composed in a 
now obsolete form of Kashmiri and were handed down 
orally from generation to generation, and it is this text 
which Sir Richard Temple has translated into English 
verse. 

Apart from the actual songs and their rendering, 
this book is valuable by reason of the admirable survey 
of the sources of Lalla’s religion and of the theory and 
doctrine of her faith, which the author has prefixed to 
his interpretation of her hymns* To those who desire 
a succinct and illuminating exposition of the growth 
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metaphysics which we know as Hinduism, J&rf 1 ? 

this work can be confidently recommended, written as ; 
it is by one who has steeped himself for fifty years 
the history, the antiquities, and the fore of India*, v 
Commencing with the Aryan religious instinct, which - 
has a distinctly theistic trend in contrast with the 
atheistic tendencies of those Asiatic peoples who dwell * 
farther to the East, the author expounds the gradual 
growth of the Aryan religion and of the old Brahmanic 
doctrines, which were a blend of “ especially developed 
aboriginal ideas deriving from lands North and Wofct 
of India with those of aboriginal India itself ” He 
shows how the belief in sacred syllables, mantras, and 
riddles arose, comments lucidly upon the Vpant shads 
and the Brahmanic schools of philosophy, and then 
describes the origin and nature of Buddhism, Jainism, 1 
and the Bhagavat religion, with Its .great doctrine of 
bhakti or devotion to a personal God, and how the 
latter joined forces with Brahmanism in its struggle 
against the atheistic creed of the Buddhist, and so led 
directly to the identification of the Brahmanic Vishnu 
with the sole God, Bhagavan. It is observed that 
Sir Richard Temple dates the death of Buddha u with 
sufficient certainty ,J in 488 b.c. There is evidence, no 
doubt, to support this date; but it is by no means 
improbable that the date accepted in Ceylon, namely 
543 B.c., is correct, particularly as this fits in with th$ 
chronology disclosed in the important Hatigumpha 
inscription of Kliaravela, which at quite a recent date 
has been subjected to close scrutiny by two leading 
Indian scholars 

In one respect the author's estimate of the influence 
of Alexander's invasion upon India seems also open to 
comment. He attributes to the Macedonian conqueror 
“ the teaching of state-craft on a large scale and general-* 
ship to the Indian Chiefs ” Such Hellenistic elements 
as can be detected in Indian civilisation were certainly, 
due indirectly to the invasion, but Indian polity arid - 
the caste-basis of society remained substantially un¬ 
changed, and even m military science Indians showed 
no disposition to leam the lessons taught by Alexander 
The kings of India preferred to go on as before, trusting 
to their elephants and chariots, supported by hosts of 
inferior infantry. It was not until the sixteenth 
century that any leader appeared to repeat with su<&e$S 
the shock tactics of the Macedonian cavalry. The.date, 
of the Kush&n king, Kanishka, accepted by Sir Richpd 
Temple, is likewise questionable, and it seems reasonable ,; L ” 
now to place that king's accession in the early ya*!§;<$ 
the second century a.j>. These, however, ate 
criticisms and in no way detract froirithe value of 
author's survey of the influences which moukfod 
religious belief* His account of the gradual 
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Ttatrie doctrines and the often 
revolting worship ot the Shtikti or Female Energy, of 
the influence of Southern Indian Vaishnavism and of 
the great Hindu revival associated with the genius of 
Ihankatftch&rya, and lastly of Islam upon the minds 
of Latia’s age, is fully in keeping with the remainder 
of his careful explanatory essay, and must be read by 
those who desire to follow the author's detailed ex¬ 
position of the Trika philosophy, which Lalla conveyed 
to the public in the guise of popular hymns. 

As to the actual translation of the hymns, Sir Richard 
temple has wisely refrained from adhering slavishly 
to the literal rendering of Lalla’s words, but has 
endeavoured to convey her meaning in English 
metrical form, which, so far as possible, is modelled 
on the roi^dmefts and irregularity of the original. In 
order t^| pjfe reader may lack no aid to understand¬ 
ing thfc ^sipired words of the prophetess, he has 
prefixed tio each hymn or poem a brief and complete 
explanatory of it$ inner meaning. Sir Richard Temple's 
work, which is printed and produced in a style worthy 
of the Cambridge University Press, is a valuable addi¬ 
tion to the growing library of books dealing with the 
religious literature of India, S. M. Edwardes. 

Our Bookshelf! 

Humanism and Technology and other Essays. By 

Principal C Grant Robertson, Sir Thomas H. 

Holland, Prof. C. H„ Desch, Sir Henry Fowler, Prof. 

F. W. Burs tall, Prof. W. Cramp. Pp. 91. (London : 

Oxford University Press, 1924.) 35. 6 d< net. ,14 

Tins is a brilliant little book and as useful as it is 
brilliant. The title scarcely does it justice, for the book 
contains essays dealing with the relations of humanism 
and science generally and a great deal of admirable 
good sense on education. The occasion of their com- 

S tion was a vacation school for engineering teachers 
I in the University of Birmingham and in Oriel 
Collage, Oxford, in the summer of 1923. Mr. Grant 
Robertson, the Principal of the University of Birming¬ 
ham, fitly leads off with the most general paper and one 
of the best things in the book, on 14 Humanism and 
Science.” The note which he strikes is sustained 
throughout the volume 5 both sides of education are 
needed for the adequate training even of the pure 
technician. If <4 humanism ” means knowledge of the 
best that has been thought and felt, how can you omit 
fe<wn the best the finest achievements of the scientific 
intellect ? Conversely, students of science who are 
to make the best use of their training should have at 
Jeakt such contact with the humanities as is implied in 
/ an actpuntAnce vtftb general history, and in particular 
: anth tap growth of science in relation to the evolution 
of human society* 

Holland hfa a humorous epigram on 
whidi must not be pressed too far. “ It is 
‘ J " u epptoste courses of history and science 
“* wanted, but the 

% that % a chemical compound. 



Giving two separate doses of two unrelated subjects 
to act as mutual correctives is equivalent to giving a 
man a metallic sodiunupill with a sniff of chlorine gas, 
when what he wants is merely a pinch of common saR.” 
Sir Thomas Holland lays great and well-deserved stress 
on the, value of biography in historical teaching, aid 
would like to try the experiment of covering a syllabus 
of chemistry or metallurgy by lectures on biography 
alone. Prof. Burstall is still more definite. He pomra 
out that physical science, as we know it, is a product 
of the last two hundred years, and its practical applica¬ 
tions of the last century and a half. Hence he would 
have the student consider the historical aspect of the 
development of engineering since 1775, the starting- 
point of James Watt's work. 

This would no doubt be excellent for the engineering 
student during his special training; but we should 
like to put in a plea for the earlier history of science 
as a part of his general education before he begins to 
specialise, F. S. M. 

The Properties and Uses 0/ Wood . Prepared in the 
Extension Divisioh of the University of Wisconsin 
by Arthur Koehler. (University of Wisconsin 
Extension Texts: Industrial Education Series.) 
Pp. xiv + 354. (London: McGraw-Hill Publishing 
Co., Ltd,, 1924.) 17$. 6 d. net. 

The author of this book is one of the chief workers 
in the Forests Products Laboratory at Madison in 
Wisconsin, which was established by the United 
States Forest Service in 1910. This laboratory is the 
largest and best equipped of its kind in the world, 
and during the fourteen years of its existence has 
accumulated a large mass of data concerning wood. 
The work is distributed amongst seven sections—timber 
mechanics, timber physics, wood preservatives, pulp 
and paper, derived products (turpentine, tar, charcoal, 
etc.), industrial investigation, and pathology The 
results of the researches at Madison have already led 
in the United States to closer use of timber, to better 
manufacturing methods, and to prolongation of the 
life of wood in service. The enormous saving of 
material due to new methods will, it is believed, 
postpone the advent of the timber famine, which 
seemed a few years ago to be so near at hand. 

We aie fortunate, then, to have this elementary text¬ 
book produced at Madison, as it brings to our notice 
in a handy volume the more important facts about the 
properties of wood, and shows us how these properties 
affect the utilisation, of timber. The chapters deal 
consecutively with the sections outlined above; and 
a detailed notice of the subjects treated is unnecessary. 
We may, however, signal some points of interest. 
The great drawback to the use of wood is its tendency 
to shrink and swell, from which result warping, check¬ 
ing, case-hardening, and honeycombing in timber, as 
is clearly shown in the third chapter. The practical 
devices against these defects are seen in aeroplane 
propellers, where the wood used retains its shape, 
although it is subjected to the most varying condi¬ 
tions <5 atmospheric moisture and temperature. The 
chapters on modem methods of testing timbers are 
well done. The U.S. Forest Service recommends, 
after many tests, the classification of each species of 
wood into foffr grades, according to the defects they 


NATURE 


f April 


n, 


1935 


528 


contain, and assigns definite working stresses for each 
grade, as shown in Table xv. of this book. 

Air seasoning and kiln drying are dealt with in two 
chapters. The latter process is becoming more and 
Jnore employed ; and when done properly it shortens 
the time required and turns out a better product than 
ordinary air drying. We recommend this book to 
foresters and to all interested in improved methods of 
utilising timber and eliminating waste. 

Ethnographte von Makedomen. Geschichtlich-nation- 
aler, sprachhch-statischer Teil. Mit eincm Trachten- 
bild. Von Prof Dr. Gustav Weigand. Pp, iv+ 104. 
(Leipzig . Brandstetter, 1924.) 3 marks. 

Prof Weigand is well qualified for his task, and has 
written an extremely interesting work. He brings out 
one theory which will be novel to most readers, that the 
Albanians are not the descendants of the ancient 
Illyrians, but of the Bessi, a tribe of Thracians referred 
to by several chroniclers He considers the former a 
maritime people, whose centre was in the north and 
west of the Balkans, 'where they may be traced m the 
Morlacchi of Zara Cici of Istria, where the Latin speech 
still lingers on, and Venetians, all of whom are con¬ 
nected with the authors of the Messapian inscriptions 
of southern Italy. He thus makes Albanian the modern 
representative of the old Thracian language, which 
occupied a position intermediate between the Slavonic 
and Iranian groups He considers that the ancient 
Thracians became thoroughly Romanised, and, with the 
exception of the Bessi, forgot their tongue; the fact that 
Bulgarian, Rumanian, and Albanian, although in no 
way related, all have a postfixed definite article, un¬ 
known in any other Latin or Slavonic tongue, he 
attributes to the influence of the old Thracian language, 
and adduces a whole series of analogous occurrences; 
numerous names of places and of plants are explained 
as survivors of the old tongue As an example, we 
may quote Plovdiv as a Bulgarian corruption of the 
Thracian Pulpjdava. 

When dealing with the relations between the Bul¬ 
garian, Macedonian, and Serbian languages we feel 
that the learned author has been influenced, in spite of 
Ins disclaimers, by his political sympathies. When, 
for example, on p 73 he gives a list of Macedonian 
words which he states arc never used in Serbian, he is 
certainly influenced by his greater familiarity with 
Bulgarian * all the words he quotes may be heard 
commonly in Yugoslavia, even in the north and west. 

Electrical Design of Overhead Power Transmission Lines . 
a Systematic Treatment of Technical and Commercial 
P actors; with Special Reference to Pressures up to 
60,000 Volts , and Distances up to joo Miles , By 
William T. Taylor and R E Neale. Pp vii + 266. ! 
(London. Chapman and Hall, Ltd., 1924.) 2u.net. 
The transmission of electric power in bulk over con¬ 
siderable distances has brought into prominence many 
almost purely mathematical and physical problems, the 
solution of which is necessary for economical design. 
Except in the case of abnormal working, the trans¬ 
mission lines are not trayersed by high frequency 
currents or “ surges ” of electrical energy It is neces¬ 
sary, however, to know how the resistance and induct¬ 
ance are affected in these cases, and there is a demand, 
therefore, for mathematical knowledge to simplify and 
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evaluate' the requisite formula;. Considerations of 
economy also make it necessary to use a very high 
voltage. But at very high voltages the lines are sur¬ 
rounded with brush discharges which engineers dignify 
by the name of the “ corona ” effect. It is essential to 
know at what pressures these effects begin, and also 
the power expended in maintaining a corona on trans¬ 
mission lines It is therefore necessary to know the 
physics of the phenomenon. 

The authors have limited the scope of this volume 
to the consideration of lines up to 100 miles in length 
and to working pressures not exceeding 60,000 volts. 
The introduction of hyperbolic trigonometry is there¬ 
fore rendered unnecessary As power systems in Great 
Britain are included within these limits, at least at 
present, this book will prove of use in practice. The 
authors have wisely adopted international notation, 
and have laid stress on the standards adopted by 
the British Engineering Standards Association They 
give references to practically all the useful literature of 
the subject 

Air Ministry: Meteorological Office British Meteoro¬ 
logical and Magnetic Year Book , jq/ 6 . Part 5: 
Reseau Mondial , jq/ 6. Monthly and Annual Sum¬ 
maries of Pressure , Temperature and Precipitation at 
Land Stations , generally Two for each Ten-degree 
Square of Latitude and Longitude (MO No. 2 27g, 
Tables) Pp. xiu+115. (London : I I.M Stationery 
Office, 1924.) 22s. 6 d. net 

These results are now available for seven (onsecutive 
years, 1910-1916, and with the publication of each 
additional year the data arc becoming of increased 
value for meteorological and physical inquiries. All 
the information refers to land stations, no data over the 
sea being as yet directly obtainable. Observations are 
given for 440 stations, and most of these are under the 
control of government meteorological services. The 
results show that the highest mean pressure for the year, 
at mean sea-level, is 30*19 in. at Barnaoul and Minou- 
sinsk in 53°-54° N E.. the lowest mean pressure 

2945 in is at S Georgia jn 54 0 S 37 0 W. The 
highest mean temperature was 8s°*5 F. at Berbera, 
Somaliland, in io° N. 45°E., the lowest io°6 F. at 
Markovo-sur-Anadyr in 65° N i7i°E The largest 
rainfall for the year was 486 inches at Cherrapunji in 
25 0 N 92 0 E , which is 76*3 in. more than the average, 
followed by 269 inches at Akyab, 77*6 in. more than the 
average. No rain was measured during the year at 
Puerto de Anca or at Iquique, at both of which stations 
the average annual fall is 1 mm. The only rain 
expected at Puerto de Anca is 0*04 in. on the average 
in January, and at Iquique 0*04 in. in July. Notes are 
given for each month on the state of the ice in the 
Arctic Seas and in the North Atlantic. 

Historical Atlas of the British Empire . Pp. 20. (Lon¬ 
don : Macmillan and Co , Ltd., 1924.) is. 

A useful cheap atlas with thirty-nine black and white 
maps of the British Empire. Most are only in outline, 
but a few show orographical features. The text con¬ 
sists solely of a chronological list of events bearing on 
the history of the British Empire from 55 B.c. to the 
present day. A great many facts have been crowded 
into twenty pages, but the maps are the best part of 
the book. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature* No notice is 
taken of anonymous communications .] 

Hydrography of the Dana Expedition. 

It may interest readers of Naiure to know the 
results 01 some of the hydrographical investigations 
carried out by the Danish Dana Expedition, under 
Dr Johs, Schmidt, in the Atlantic in 1021-22 

These investigations were begun in the autumn of 



Fig 1 Vcrliud section from ( app YuiaUn to Cuba The dotted curves 
art isotherm*, and the unbroken curves, isohalincs 

1921 from the Straits of Gibraltar via Madeira and 
the Cape Verde Islands to the north-east coast of 
Brazil , they are of great interest on account of their 
bearing upon the circulation m the Atlantic 

In the eastern part of the Atlantic, outflowing 
water from the Mediterranean was found as a char¬ 
acteristic stratum with relatively high temperature, 
and a salinity maximum at about 1000 to 1200 m , so 
far south as the Cape Verde Islands (see Nature, 
January 12, 192 2), in the western Atlantic, on the 
other hand, a colder water layer was found at a depth 
of 700-1000 m., with a minimum salinity, showing, 
indeed, values so low as 34*6 per nnlle, a stratum 
originating in the southern part of the Atlantic, and 
then forcing its way up into the western portion of 
the north Atlantic 

The section in question intersects the equatorial 





Part of the equatorial current, with the subjacent 
south Atlantic water layer, flows into the Caribbean 
Sea, but the two are here separated by a stratum with 
high salinity (more than 36*5 per mille) from the 
Sargasso Sea, which edges m between them at a depth 
of about 200 m 

These three water layers of different origin flow 
through the Strait of Yucatan into the Gulf of Mexico, 
but, as is seen from the sections shown in Figs 1, 2, 
and 3, they turn off at once to the eastward along the 
north coast of Cuba, continuing between Florida and 
the Bahama Bank The deflexion due to the earth's 
rotation causes the isotherms and isohahnes to incline 
to the eastward , the inclination is most pronounced 
m the Strait of Bernini between Florida and the 
Bahama Bank, showing that the current reaches its 
greatest velocity here 


im i 



I-IC 3 1 —Vertical section from Florida to Bahama Bank 

The south Atlantic substratum can still be discerned 
in the Strait of Bernini, but soon disappears altogether, 
whereas the two others, namely, the surface layer 
from the equatorial current and the salt intermediary 
layer from the Sargasso Sea, form the Gulf Stream or, 
more correctly, the Florida Current, which flows 
north-east along the ^ast coast of the United States 
outside the coast shoal with a velocity probably 
varying considerably, like the breadth of the current 
itself, with the season A value frequently found for 
the breadth is 60 miles, and the rate of speed may 
amount to more than three miles an hour 

In a section from Norfolk, Va , towards Bermuda 
(Fig. 4) the Florida current is sharply dehned in the 
spring, but doubtless becomes sameudiat effaced m 
the course of the summer In the waters south of 
Newfoundland, the Florida Current meets the Lab¬ 
rador Current, giving rise to a mixed product with 
somewhat lower temperature and salinity than are 
found in the continuation of the Antille Current which 



Fig* a. 1 —Vertical section from Florida to Cuba. 

current, which exhibits highly varying salinity at the 
surface (34-36 per mille) ; the temperature is high, but 
decreases rapidly with increasing depth, faffing to 
xo° at a depth of 200*300 m, 

1 All the diagram* are drawn to the same tcale. 
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Fig. 4 '—Vertical section from Norfolk in a direction towards Bermuda 

runs on the right side of the Florida Current and 
consists of water masses which keep outside the 
islands of the Antilles 

Some of the cold water from the Labrador Current 
flows on toward the south-west, over the coast shoals, 
and is gradually warmed, but right to the southern 
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, part; of the coast shoal the polar origin of the water is 
Still distinctly perceptible. 

1 The mixed product arising from the Labrador and 
Florida Currents fills the considerable area of sea south 
of Iceland, while the warm and salt water washing the 
coasts of north-west Europe is undoubtedly mainly 
derived from the Antille Current The term " Gulf 
Stream ” generally employed in European parlance 
to denote the warm current in the north-eastern part 
of the Atlantic, must therefore be regarded as in¬ 
appropriate, since it can only rightly apply to the 
current off the east coast of the United states, and 
even this would be better designated by the older 
name of " Florida Current/* as the current in question 
does not originate in the Gulf of Mexico, but comes 
from the equatorial region, and covers only the 
shortest possible distance in the Gulf of Mexico. 

A detailed report of the results here summarised 
will be published in the Journal of the Royal Danish 
Geographical Society for 1923 

J. N. Nielsen. 

Meteorological Institute, 

Copenhagen 


Absolute Seismometry: a New Method. 

The fundamental problem in all seismometers is to 
find or devise some observable thing which shall not 
partake of the earthquake motion Such a thing is 
spoken of as a steady point, and the work of a seismo¬ 
graph is to record the position of the steady point 
relative to the neighbouring earth as a function of 
time. I Infortunately, most mechanical systems under 
our observation or control require terrestrial connexion 
through agencies which inevitably transmit forces, so 
that steady points are subject to acceleration when 
their connecting links are disturbed. That is to say, 
the steady point is steady until the arrival of the 
earthquake and not longer 

"If one could only be suspended in space near the 
earth's surface," Hobbs observes, " but without any 
attachment to it, the problem of registering the earth's 
motions would be a simple matter. . . . 

" The universal and unsatisfactory substitute for 
the theoretical unattached observation station outside 
the earth is the inertia of rest inherent in a suspended 
mass—the bob of a pendulum . . All pendulums 
have natural periods of vibration which are dependent 
on their length, and except in the most improved and 
elaborate instruments they inevitably combine the 
motions imparted to them by earth shocks with their 
inherent natural periods of vibration " 

The difficulties are like those which a surveyor 
would encounter if obliged to survey the shore of a 
lake with only a row-boat as a place to set his transit. 
Nevertheless, pendulum seismographs in skilful hands 
give good results A Mohorovicic states that by 
exercise of great care the true local earth movements 
may be known from a seismogram with a mean error 
so small as to per cent. It is still of interest, however, 
to consider proposals which offer the possibility of an 
escape from the earth connexion. 

It is stated that astronomers have frequently noted 
the sudden apparent displacement of stars which were 
under observation at times of earthquake, and that a 
seismometer utilising this effect has been proposed. 
Such an instrument would have the advantage of a 
truly steady point, but, passing over other objections, 
would have the limitation of sensitiveness only to 
rotations and not to translations of the earth particle. 

The writer has considered using a freely falling body 
as " steady point " Such an object is not steady in 
any sense of being stationary, but it is quite detached 
from local earth features and will not participate in 


any changes of earth motion that may originate 
within the period of its fall. It would be better to 
speak of it as an " independent point/* 

If a body be allowed to fall from a support which 
has at the instant of release a horizontal speed V, then 
after the lapse of time T the body will have departed 
a distance VT from the vertical containing its point 
of release. If this departure is recorded by a mechan¬ 
ism which shares the motion of the support, then the 
recorded departure, X, is given by 

X^VT-D, . . . (1) 

where D is the displacement of the recording mechan¬ 
ism during the interval T. Expressing D otherwise, 
we may write 

X = VT - f T Vdt. ... (2) 

If a continuous succession of falling bodies be observed, 
X is a known,contmuous function of time and equation 
(2) suffices to determine V completely. 

Rather than a succession of discrete bodies a con¬ 
tinuous liquid jet may well be employed, as has been 
done in the experiments to be described. A table 
free to move in one horizontal direction carried a 
reservoir from which a liquid ran out vertically in a 
jet which remained continuous for a length of more 
than three metres The lower end of the jet passed 
through a recording device wherein its shadow was 
cast through a horizontal slit upon vertically moving 
bromide paper. With the rate of motion of the paper 
known, tne resulting trace gave a complete history of 
the excursions of the foot of the jet when a disturbance 
was imposed above. 

In order to provide a correct record of the imposed 
disturbance (limited in this instance to linear hori¬ 
zontal oscillations) a metal pointer was arranged 
before the slit and mechanically coupled to the moving 
table so as to reproduce correctly its to-and-fro motions. 
The shadow of this pointer on the photographic paper 
left the desired record Appropriate time-signal 
shadows were also provided. 

These experimental conditions differ from those 
required by equation (2) in that the recording mechan¬ 
ism does not now partake of the motion of the 
reservoir. The equation of the trace would now be 

X = $ + Tds/dt, ... ( 3 ) 

where s is the displacement of the reseivoir orifice at 
the mstant of the release of the particle wtrch is to 
arrive at the recording mechanism with the horizontal 
displacement X. For any series of motions of the 
source of liquid, two curves should appear on the 
record, related to each other as are X and 5 in (3). 
The sample record presented in Fig. 1 confirms tms 
expectation down to the limits of measurement. The 
broken trace at the top of the figure is a time-signal, 
being the shadow of a reed which was executing 10-06 
complete vibrations per second. The sinuous line 
next below is the s curve. Next comes another time- 
signal, marking seconds, with the shadow of the jet at 
the bottom of the figure. The sequence of events 
is from left to right. The record covers a period of 
twenty-four seconds. 

A time interval of something less than a second is 
to be noted between the initiation of the disturbance 
at the source and its appearance at the foot of the 
jet This interval is T, the time of fall. The slope 
of the s curve is, of course, dsjdt Accordingly, if a 
line tangent to the s curve at any point be produced 
toward the right until it shall have progressed from 
the point of tangency a distance T in the direction bf 
the time axis, the ordinate of its extremity should, 
according to (3), be X It may be shown from the 
figure that such is the case. 
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It was not thought worth the additional trouble 
to perform a direct test of equation (2}. It will be 
granted at once that a veiification of (3) leaves no 
room to doubt the validity of (2). 

Considered as a possible seismographic method, the 
device presents several interesting features Two 
components of motion of a jet are readily registered 
on one paper through the use of an inclined plane 
mirror. The apparatus is extremely insensitive to 
tilts Its response is to velocity rather than to dis¬ 
placement The amphtude of the trace may be in¬ 
creased not only by optional magnification but by 
obtaining a longer time of fall, thus actually increasing 
the relative movement of the observed mass and its 


With a westerly wind the Cannon Street traffic 
affects London Bridge, and that on Hungerford 
Bridge can be felt on Westminster or Waterloo 
Bridges, according to circumstances. 

Of the two factors concerned in atmospheric 
potentials, that is, “ the forces of Nature " and the 
activities of man, the latter appears to me to pre¬ 
dominate in the majority of the daily readings in and 
near the metropolis To what extent the former 
intervene can be deduced only from observations 
conducted many miles from the drift air from loco¬ 
motives, steamers, road engines, and doubtless other 
forms of stationary engines. My own measurements 
point to the sun as the agent in this case. 
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Fig 1 


surroundings As in pcnduJum instruments, we are 
dealing here with an inertia seismometer, but it is the 
inertia of motion rather than of rest which it is now 
proposed to employ. 

When the motion of the source is quite rapid the 
trace does not obey equation (3), presumably because 
viscosity prevents the fall from being truly free. 
Viscosity operates at low speeds too, but without 
measurable effect on the trace The traces now in 
hand were made several months ago. It is thought 
that the liquid used was unnecessarily viscous (some 
300 poises) and the jet unnecessarily coarse Further 
work is in progiess. 

Paul Kirkpatrick 

Department of Physics, 

University of Hawaii, 

Honolulu, Hawaii. 


The Positive Electrical Drift in the Air. 

If electrostatic measurements are made in the air 
on a bridge over the permanent way near any railway 
station, extraordinarily large positive charges given 
off by steam locomotives will be observed, especially 
on starting up. These positive charges are earned 
by the wind for long distances. Under favourable 
conditions, that is, wlien the sky was clear and free 
from interference from clouds, and a stiff steady wind 
prevailed, I have noticed strong charges down wind a 
mile away, from a single engine working in a country 
siding. Scarcely any effect is noticeable m the 
opposite direction. Similar results, although on a 
much smaller scale, are observed near steam-driven 
road engines. They are not noticeable near petrol- 
driven or electric traction. These charges are 
presumably similar to those employed in Sir W. 
Armstrong's hydroelectric machine. 

Under any of the large spans covering the railway 
termini in London, the potential gradient is zero when 
they are unoccupied, When locomotives are present 
high potentials are observed* 

Oti some of the bridges over the Thames very high 
potentials may be observed according to the direction 
Of the wind with respect to railway traffic. At 
Blackfriars, for example, very strong positive charges 
STecarried by east winds from trains passing to and 
ftpm Ludgate Hill and neighbouring stations. 


.Jhi 
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The presence of these air-borne charges must 
necessarily affect the readings at Kew Obseivatory, 
surrounded as it is by a dozen stations within a radius 
of about two miles 

Many readers of Nature will possess copies of the 
Royal Society's Handbook of the scientific exhibits at 
Wembley In Dr Chree’s admirable article there 
— a model of popular exposition — curves of the 
potential gradient at Kew are shown These curves, 
with their minima during the early hours of the morn¬ 
ing, and their maxima at 8-10 a.m and 7-9 p.m , 
would almost stand for traffic intensity curves The 
gradient here at Upnnnster, 17 miles ENE of 
Charing Cross, when the sky is clear and the wind 
does not set from the local station, appears to depend 
principally on London drift air, being very strong with 
W. to S.W winds and very slight with easterly ones 
In auy case, the distribution and influence of these 
positive charges deserves the careful attention of 
meteorologists During hot weather they appear to 
be dispersed more rapidly than m cold, for a rising 
barometer and frost result m unusually high concentra¬ 
tions These drifting positive charges constitute 
electric currents—in some circumstances these might 
give rise to compass irregularities Their irregular 
distribution may conceivably be connected also with 
certain kinds of atmospherics " in wireless 

William C Reynolds 
“ Whartedale," Upminster, 

February it 


The phenomena of electrification in connexion with 
steam, to which Dr W C Reynolds refers, are 
described by Mr W A Douglas Rudge in a paper read 
before the Cambridge Philosophical Society (Proc., 
vol. 18, p 127), and referred to in Nature of November 
18, 1915 (vol. 96, p 332). The breaking up of water, 
whether the act of man or of Nature (as in waterfalls), 
is a powerful source of electrification, but I am unable 
to accept Dr. Reynolds's suggestion that railway 
steam may accouut to any large extent for the early 
morning minimum and evening maximum of potential 
gradient'recorded at Kew Observatory If this were 
the case, the change from steam to electric traction 
in the local trams should have had a profound 
influence, whereas the daily maximum and minimum 





53 * 


NATURE 


[April ii, 1925 


in question seem as marked now as thirty years ago. 
Richmond station, moreover, is } mile from the 
Observatory, and is not in the direction from which 
the prevailing wind blows, It is not a station where 
much shunting is done A minimum in the morning 
and a maximum in the evening have been observed 
at most places, town and country alike. 

Dr. Reynolds is, however, I .thmk, quite correct in 
believing that electrical phenomena in and near large 
towns are much influenced by the works of man. 
Steam no doubt may play an important part m some 
localities, but atmospheric pollution by smoke is, 1 
think, a much more important factor. Reasons for 
this belief will be found in the Royal Society Handbook 
to which Dr Reynolds refers. 

Undoubtedly a continuous record of potential 
gradient and other electrical phenomena at some 
really country place, situated desirably to the south¬ 
west of London, is a somewhat urgent desideratum 

C Chrke. 


Experimental Study of the Soaring ” of 
Albatrosses. 

A series of experiments was made by me in Africa 
in 1920 in order to study the flight of the vulture 
Kites were brought into the immediate vicinity of the 
soaring birds, and carried with them sensitive 
apparatus, making it possible to find, by means of 
electrical connexions with registering apparatus on 
the ground, the variations of internal energy of the 
air (temperature within o 02° C , pressure within 
o 1 millimetre , speed, direction, and horizontally of 
wind variations) 

The registrations so obtained showed that in all 
of the observed cases of flight, the birds used ascend¬ 
ing air currents, the origin of which was almost 
always due to tempeiature variations , the ascending 
air columns often shifting according to the tempera¬ 
ture variations The experiments enabled me to 
measure (by the relation of the horizontal and 
vertical speeds of the bird relative to the air) the 
lift/drag ratio of these buds, which is about eighteen 1 

The soaring of albatrosses and other sea-birds 
seemed to be quite different. The French Govern¬ 
ment accordingly sent me on a mission to the South 
Seas, in the neighbourhood of South Georgia, to study 
the flight of these birds Registering apparatus was 
made use of, either on board of the ship or at sea, 
by means of floaters left from the board (to avoid 
the possible perturbations due to the boat) Ihe 
variations of the internal energy of the air were so 
studied, as in Africa, amongst birds Films taken 
by an automatic cinematographic apparatus, moved 
by clockwork, enabled me to find out, by photographic 
reconstruction, the trajectory of albatrosses and their 
velocity (The average speed, relatively to the air, 
was 22 metres ) 

The experiments showed that the soaring of 
albatrosses always takes place when there is no 
ascending current over the waves and the wind is 
even , but then it is always observed in the air strata 
where albatrosses fly, that the wind is increasing 
according to the altitude , doubtless it is the friction of the 
sea on the wind in the low strata that decreases its 
velocity s Albatrosses, then, are continually manoeuv¬ 
ring up and down, turning from time to time, going 
up against the wind and going down with the wind, so 

R Acaddmu des Sciences, February 21, July 3, 1920, May o, 1021, 

* Etudes experiment ales sur le vol U voile/par P Idrac Thfc-e de la Faculty 
des SLicmes de Paris 1921 Vivien *diteur, 48 me des Ecolca,, public 
aussldans L'Adrophile (January, February and March r922) 

* * & Acaddmiedes Sciences, November 24, 1924, " Le VoJ des albatross ’* 
Vivien, 48 rue des Ecotes Bulletin de Recherche& et Invent ions t March i, 19351 
Technique Airanautiquf, February 13, 1923 
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that they alternately put themselves in strata of 
air of different speeds, 

I took numerous measurements in the open sea 
in order to find out experimentally this variation in 
altitude of the wind speed that albatrosses use. 
These measures enabled me to calculate the energy 
gamed by albatrosses 

The results are as follows : 

(1) This sort of soaring is possible only for very 
swift birds It needs a minimum wind of five metres, 
close to the water. 

(2) The stronger the wind is, the higher (10-15 
metres) the birds must do their upper turn 

(3) These trajectories of albatrosses are the most 
advantageous as regards gam of energy 

These theoretical conclusions are in agreement 
with the observations. Albatrosses consequently 
use the slackening of the wind speed due to friction 
on the surface of the sea P Idrac. 

L'ficole Polytechnique, Pam 


Bio-Chemistry of Muscle Contraction. 

Thf films of long-chdin organic compounds ( eg . 
the aliphatic mono- and dibasic acids) crystallised on 
glass surfaces possess a structure in which the mole¬ 
cules are orientated so that their terminal groups he 
in a series of planes parallel to the surface on which 
they are deposited Tins structure is similar to that 
postulated by Fnedel for liquid crystals (e g soap 
curds) in the smectic state In the lamella' between 
the planes, the long chains are arranged with respect 
to the surface at an angle which depends ou the 
nature of the terminal group For the mono-basic 
fatty acids the inclination is about 55° and for the 
esters of these acids approximately 90°. 

Films of aliphatic organic acids when crystallised 
on glass or on the surface of aqueous alcoholic solutions 
ha\e been examined by convergent polarised light 
and found to show the biaxial interference fringes 
typical of crystal sections in winch the acute bisectrix 
is not normal to the surface, The two optic axes 
may be accounted for by assuming that successive 
molecules of acid lie in different directions in space 
giving rise to a chain of molecules running in a 
" zig-zag ” manner from the surface of the glass, 
The angle between the chain directions of two 
adjacent molecules will depend on the configuration 
of the terminal groups, being different for an acid 
and its ester and salt. 

This type of crystal structure has a possible 
significance in physiology, for if it be present on 
the surface of a muscle fibre it would provide a 
mechanism by which contraction on stimulation 
could occur 

A striated muscle fibre shows alternate isotropic 
and anisotropic stria* along its length. On con¬ 
traction , the width of the striae decreases, the diameter 
of the fibre increases, and a tension is produced along 
the axis According to Engelmann, the active con¬ 
stituent in producing the contractibility is the 
anisotropic part of the muscle. The anisotropy 
is conceivably due to the presence of orientated 
molecules, presumably of long-chain ammo - acids, 
which are either present in the membrane of the 
muscle fibre or are distributed in fibrilke throughout. 
Assuming for the moment that the membrane is 
anisotropic due to the presence of long chains of 
salts or esters of amino acids, and that these are 
orientated so as to give a zig-zag arrangement of 
the molecules m a direction parallel to the axis of 
the fibre, and further consider the effect of converting 
these salts into amino-acids. In the first plate, the 
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inclination of successive molecules to one another 
would be altered just as is the case in the crystalline 
state when an ester is converted into an acid, and, 
in the second place, the length of the zig-zag composed 
of a finite number of molecules would be shortened 
If the chains of the molecules commence at the 
interfaces between the isotropic and anisotropic 
regions, then the chemical change will produce a 
tension along the length of the fibre 

When a contraction wave passes along a muscle 
fibre the hydrogen ion concentration in the muscle 
increases, due to the production of lactic acid from 
glycogen, so that the chemical changes occurring 
during stimulation are sufficient to account for the 
conversion of a salt into an acid and of an expanded 
into a contracted molecular film, and hence for the 
tension along a muscle fibre W E G\knt:r 

University ( -ollege, 

Gower Street, W C i 


Ether and the Metaphysical Mind. 

Ur ]i:\ns states in his Kelvin Lecture to the 
Institution of Electrical Engineers, published as a 
Supplement to Nahirij, of March 7, that our own 
physicists hd\e asked for a machine, while "the 
more metaphysical minds of the Continent have 
usually been content to accept action at a distance " 
He goes on to say 41 it is something more than a 
coincidence that Newton, Clerk-Maxwell, Kelvin, and 
Faraday are all British, while BoscoviUh, Einstein, 
and Weyl are not " 

Of the three men chosen as typical of the more 
metaphysical minds of the Continent, all are mathe¬ 
maticians primarily, while two at least of them are 
ot eastern origin--Slavonic or Jewish These men 
are therefore representative —if genius is iepresenta- 
tive of anything—of eastern rather than western 
Continental thought Two natural philosophies are 
apparently now' available—a natural philosophy based 
upon essentially British lines of thought as repre¬ 
sented by New'ton, Clerk-Maxwell, Kelvin and 
Faraday, and a natural philosophy based upon an 
eastern philosophical outlook Does this not perhaps 
account for the difficulty that relativists aie finding 
m getting this new plant of eastern origin to take 
root in British soil p Dr Merz, in "A Fragment of 
the Human Mind," pp 18, 24. 25, etc , lias pointed 
out more than once that when an impasse is reached 
in a discussion of some philosophical question, 
as, for example, in " Hume's dilemma," it is 
characteristically British to appeal to common sense 

We appear to be witnessing not so much the birth 
of a new theory, for there arc already half a dozen 
or more species of relativity theory — Einstein’s, 
Eddington’s, de Sitter's, Weyl's, Silberstein's, White- 
head ’s, Robb’s, and so on—as the birth of a new branch 
of knowledge —mathematical metaphysu$ 

Just as there have always been minds that prefer 
physics to metaphysics, so there will always be minds 
that prefer mathematical physics to mathematical 
metaphysics The former will draw their inspiration, 
meantime, from the Larmor-Thomson-Lodge School ; 
the latter from the Einstein-Eddington-Jeans School 
The essential distinction between them appears to be 
that one demands " a machine," i,e , a mechanical 
(not necessarily Newtonian) model of the physical 
universe, built in normal space and time; whereas 
the other is content with describing it through the 
medium of a mathematical analogue or map Many 
of us would be well enough pleased to possess either 
—the model or the map. 
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The Migrations of the Painted Lady Butterfly. 

Elsewhere in this issue (p 535) is a short account 
of our present, very incomplete knowledge of the 
migrations of the Painted Lady butterfly ( Pyrameis 
cavdui) This article has been written with the sole 
object of obtaining co-operation in a problem which 
can only be solved bv the combined efforts of a number 
of observers w T ho know what to look for and arc kept 
interested by knowing what relation their observations 
bear to the whole question 

As is stated in the article, only in Western Europe, 
North Africa, and Palestine is there any possibility 
of piecing together the hundred or so known records, 
and even m fins area the conclusions will not be trust¬ 
worthy until the records are ten times more numerous 
In the rest of the world, and particularly just to the 
south of the Palaeaic tic Desert bell, in Nigeria, Senegal, 
and the Sudan, for example, every record is of the 
greatest value, and any one may help to give the 
due to the mystery of the origin of the flights which 
rea< h the North African coast 

May 1 , therefore, ask any interested person in any 
part of the world to publish—or to send to me - notes 
on the seasonal abundance of Vanessa cardui in lus 
district, and particularly on any sudden appearances 
or disappearances of large numbers, and m general 
any notes or observations relating to the migration 
of this or any other insect 

Records of <k tual migrations should include the 
locality, date, spec ies, approximate numbers, sexes (if 
possible), direction of the flight and of the wind, and 
any other notes on the meteorological or biological 
conditions If, in addition, specimens actual!) caught 
on migration could be sent to me for examination 
and dissection, l should be \ erv much obliged 

All original notes and observations sent direct to 
me will be published, as in the past, with full acknow¬ 
ledgments if of sufficient interest 

C B WlLl I AMS 
(Acting Chief Entomologist ) 
Ministry of Agriculture, 

Cairo, Egypt, 

January 14 

The Spectrum of Potassium excited during its 
Spontaneous Combination with Chlorine. 

This spcctium of ionised potassium has been studied 
by many scientists by exciting the vapour with the 
condensed spark, electrodeless ring discharge, and 
electronic impacts I have been recently studying 
the spectrum emitted bv potassium burning in 
chlorine at normal pressure i/>cwfaucouifv, and have 
obtained the following interesting results 

The photographs taken w r ith the quartz spectro¬ 
graph show a very strong emission band in the red 
extending from about 7200 to f>i 5<>p corresponding to 
the emission and absorption bands obtained by 
McLennan and Ainslic in the fluorescence and 
absorption spectra respectively of dense potassium 
vapour Besides tins, many arc lines of moderate 
intensity and the following enhanced line s are seen 
446G, 4388, 4V>7, an( l 4 TI 5 

As the slit w T as kept fairly broad, some of the wave¬ 
lengths given are the mean values for lines very 
close to each othei 

These results show that the electron affinity of the 
chloi me atom, together with the temperature 
attained by the potassium vapour as a lcsult of the 
chemical reaction, must account for the excitation 
of the enhanced lines in the absence of any external 
electrical forces 1 am following up the work m 
connexion with the remaining alkali metals A 

P 2 
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detailed account of the results obtained hitherto, 
along with an explanation of the processes involved 
in the emission of the enhanced spectrum, will be 
published shortly L A. Ramdas. 

210 Bow-Bazar Street, 

Calcutta, India, 

February 19 


Heterogeneous Catalysis. 

In connexion with prevailing notions on hetero¬ 
geneous catalysis, the following remarks of Graham, 
written m 1868 (Proc. Roy. Soc , 16, 422, 1868 ; 
" Chemical and Physical Researches/' 1876, p. 286), 
would seem to be of interest. Referring to the ad¬ 
sorption of hydrogen by platinum, he says : “ The 
hydrogen appears to be polarised, and to have its 
attraction for oxygen greatly heightened. I beg to 
offer the following representation of this phenomenon, 
with an apology for the purely speculative character 
of the explanation. The gaseous molecule of hydrogen 
being assumed to be an association of two atoms, a 
hydride of hydrogen, it would follow that it is the 
attraction of platinum for the negative or chlorylous 
atom of the hydrogen molecule which attaches the 
latter to the metal The tendency, imperfectly 
satisfied, is to the formation of a hydride of platinum 
The hydrogen molecule is accordingly polarised, 
ortentS, with its positive or basylous side turned out¬ 
wards, and having its affinity for oxygen greatly 
enlivened. It is true that the two atoms of a mole¬ 
cule of hydrogen are considered to be inseparable , 
but this may not be inconsistent with the replacement 
of such hydrogen atoms as are withdrawn, on combin¬ 
ing with oxygen, by other hydrogen atoms from the 
adjoining molecules It is only necessary to suppose 
that a pair of contiguous hydrogen molecules act 
together upon a single molecule of the external 
oxygen They would form water, and still leave a 
pair of atoms, or a single molecule of hydrogen, 
attached to the platinum, (The formula of water is 
evidently considered to be HO ) 

J R Partington. 

East London College, 

University of London 


Influence of Radiation on Ionisation Equilibrium. 

In a recent letter (Nature, March 14, p 377) Saha 
and Swe develop the theory of the stationary state 
of a medium traversed bv radiation of a temperature 
different from that belonging to the medium. Their 
argument seems to follow thermodynamic lines, 
supposing this to be the case, it may be of interest to 
point out how the same results may be obtained 
starting from Einstein's classical paper on Planck's 
radiation law (Phys Zeit , 18, p 121, 1917) and from 
Milne's extension to the photo-electric effect (Phil, 
Mag , 47, p 209) The principle of this alternative 
method, already well known (Milne m this way 
recently lias derived a formula equivalent to formula 
(3) of Saha and Swe, in his investigation of the equi¬ 
librium of a Ca 4 chromosphere, Mon. Not. R.A.S 
85. p n $), consists in formulating the conditions 
required for a stationary state by means of probability 
laws governing the elementary processes involved, 
These probability laws themselves have been derived 
from the consideration that in thermodynamic 
equilibrium the number of elementary processes in 
one direction ought to balance the number occurring 
m the opposite direction. 

For example, consider a gas traversed by radiation 
of a different temperature Milne's results allow us to 
compute the ratio of the number of photo-electric 
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ionisations to the number of electron-captures accom¬ 
panied by emission of radiation, in terms of the 
relative concentration of neutral and ionised atoms. 
Requiring this ratio to be equal to unity furnishes a 
value for the degree of ionisation identical with 
formula (4) of Saha and Swe. 

J. Woltjer, Jr. 

Observatory, Leyden, 

March 23. 


Bushmen Rock Figures, 

The comparisons made by Prof. Dart (Nature, 
March 21, p. 425) between Bushman paintings and 
Asiatic figures will need much wider knowledge than 
we at present have on our side. The turn-over cap 
called " Phrygian " belonged to Phoenicians of Tyre 
and Sidon, and to men of Dabig between the Euphrates 
and Gulf of Alexandretta (see "Gates of Balawat"). 
It is seen about the Mediterranean now,and is much like 
the cap of the London draymen fifty years ago The 
cap with the long tail is not only Babylonian, but Is 
the typical head-dress of the Hittite and Syrian god 
Sutekh. Both of these forms may have a much wider 
spread, and the Bushman might have been figuring 
a liripipe hood of five centuries ago. 

The Figure T3, quoted as Egyptian, is a man of Punt, 
The " figunno of an Egyptian courtier of the period 
of Thothmes III " I have handled. It is a well-known 
kind of moulded pottery figure, from Thebes, but more 
probably modern than ancient There is, no doubt, 
a wide basis of African custom and culture below 
Egyptian civilisation, of which 1 have quoted dozens 
of examples, in Ancient Egypt , 1914, pp. 115, 159, and 
the indications are that these are due to a common 
basis, and not to importation from Egypt, General 
likenesses to Egyptian figures do not strike those who 
know them best, the women of Fig. 12 might be 
Somalis, but not Egyptians. Resemblances of names 
require an exhaustive inquiry as to possible meanings 
and origins among all the languages that may have 
intervened, before they can be accepted with caution. 
A name always means something , it is not a casual 
sound. Flinders Petrie. 

5 Cannon Place, 

Hampstead, N W.3. 


On the Resonance Radiation from 
Thallium Vapour. 

Recently we have shown that the absorption 
spectrum of non-Iuminous thallium vapour exhibits 
lines corresponding to the sharp and the diffuse series, 
and that i*- a is the ground orbit of the valence electron 
m the atom of this element. A further confirmation of 
this view i9 given by our latest experiments on reson¬ 
ance radiation. In these experiments the radiation 
emitted from the vapour in a lateral direction was 
examined when the vapour was illuminated with light 
obtained by using different colour-screens. It has 
been found that the vapour, subjected to radiation 
X5350 ( Iir i - 1 *)* not emit any radiation, while 
when illuminated by radiation X3773 (i9r a - i<r) it 
acquires the ability of emitting radiations XX5350 and 
3775, the fluorescent track in this latter case being 
of a beautiful green colour. These experiments, 
together with the experiments on absorption, strikingly 
confirm that i*- a is the normal state of the atom. 
Further experiments in this direction are in progress. 

A. L. Narayan. 

K. Rangaphama Rao, 

Research Laboratories, 

Vizianagram. 
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The Migrations of the Painted Lady Butterfly. 

By C. B. Williams, Acting Chief Entomologist, Ministry of Agriculture, Egypt. 


T HE migrations of birds have been known for 
centuries, and have, particularly in recent 
years, been moderately well studied and understood. 
The migrations of fishes are also generally known, and 
within the last few years the remarkable journeys of 
the eel have been definitely determined. Most people 
know that locusts make huge migratory flights, in¬ 
vading countries in countless numbers and doing 
incalculable damage; but it is surprising how few are 
aware that such frail insects as butterflies make 
extended migratory flights, often in enormous numbers 
and over hundreds and even thousands of miles 
Scattered throughout literature there are references 
to nearly two hundred species of butterflies which have 
been seen in migratory flights. In most of these there 




Fig 1 lhe tainted Lady or Hustle butterfly {Pyramfts cart/ui\ 


are unfortunately only one or two records for each 
Species, and in only a very few* cases do^the records 
number more than a dozen. In two or three, however, 
we have sufficient evidence to get a general idea of the 
movement, and of these the most complete is that of 
the Painted Lady or Thistle butterfly, Pyrameis cardui 

This butterfly, like many migrants, has a very wide 
range and is indeed known from every continent, and 
may be seen from the equatorial tropics to within a few 
degrees of the arctic circle. In Northern and Central 
Europe it is sometimes common, sometimes rare, and 
sometimes a summer will pass without a single specimen 
being seen. In England it is usually first seen at the 
ead of May or beginning of June, and becomes again 
more common in August and September, but there is 
no evidence of an individual surviving the winter in 
any stage. The same seems to be true of all Europe 
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north of a line through the middle of France and South 
Germany or Switzerland. 

Observation has shown that north of this line the 
country is dependent for its Painted Lady butterflies 
entirely on migrations from the south. In the late 
spring, isolated individuals or huge swarms of this 
butterfly set their faces more or less to the north or 
north-west and, in Western Europe, cross France and* 
England, and in some years may reach so far as 
Iceland. Farther east, similar migrating bands may 
fly from Italy or the Balkan peninsula, and cross 
Switzerland, Austria, Czecho-Slovakia, and Germany, 
and invade Scandinavia. Still farther east, in Russia, 
it is probable that the same movement occurs, but the 
records are few and far between. 

Studying the movement in the south of Europe, we 
find that the majority of the migrating insects do not 
originate here, but cross the Mediterranean from North 
Africa, apparently finding but little difficulty in the 
long sea passage. Still more recently, evidence has 
been accumulating that even the north coast of Africa 
and Palestine do not represent the origin of the insect, 
and it appears that they reach the coastal regions 
of Africa from the south They have been recorded 
entering Algeria from the south ; they have been seen 
crossing the Nile Valley near Cairo m thousands, 
coming from the south-eastern desert; they have been 
recorded as entering Palestine from the east m count¬ 
less numbers for days on end, and finally comes a 
record of the same butterfly flying towards the west in 
Mesopotamia. They have been seen massed in great 
numbers, apparently resting during migration, in the 
Egyptian Desert near the Sudan border; but south of 
the desert belt, there is no record except a doubtful 
hint from Nigeria. 

The present state of our knowledge of their move¬ 
ments in Europe, North Africa, and Asia Minor can 
therefore be summarised as follows (sec also Fig. 2). 

From somewhere in, or south of, or south-east of the 
long line of desert stretching across North Africa and 
Asia Minor, the butterflies begin their north and north¬ 
westerly movement in the early spring and arrive at 
the southern shores of the Mediterranean usually about 
April. From Palestine they appear to fly through 
Syria and Turkey to the Balkan States, and from 
Egypt, Tripoli, and Algeria they cross the Mediter¬ 
ranean, arriving in southern Europe usually early in 
May. They pass on, probably leaving behind stragglers 
all the time, and arrive on the level of the southern 
shores of England at the end of May or beginning of 
June, reach the northern part of Scotland about the 
middle of Tune, and have been recorded in Iceland in 
July. 

The dates given are those of the first main drift, but 
the movement appears to continue for many weeks or 
even months at irregular intervals. Thus the butter¬ 
flies have been seen crossing the Mediterranean north 
of Egypt so late as July, and in some years they appear 
to reach' England from the Continent so late as Sep¬ 
tember. These presumably are the progeny of later 
broods than the first movement. Apparently there is 
a general tendency for all butterflies over the whole 
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area to drift to the north-west during a large part of 
the year. 

In other parts of the world there are also migrations, 
but the records are at present too few to be capable of 
discussion. They fly into California from the south in 
the spring at irregular intervals and have also been 
seen migrating in Florida. It is, however, only m 
Europe, North Africa, and Asia Minor that we can 
bind together the evidence into the semblance of a 
whole It is curious to note that in Ceylon, where 
migrations of many species of butterflies occur on a 
very large scale, one observer notes that P. cardui , 
although not uncommon, has not been noticed as 
entering into any of the flights. 

As the migrations of birds are better understood than 
those of any other animal, it will be interesting to draw 



a comparison and see to what extent the migrations of 
the Painted Lady butterfly resemble them 
In the first place, we have the remarkable fact that 
in the butterfly there is practically no evidence oj 
any return from north to south in the autumn. So 
far as we can see, all those butterflies which fly to the 
north of the area in which they can breed throughout 
the year arc lost completely to the species, as either 
they or their offspring perish during the winter The 
butterfly does not seem to have developed the ability 
to hibernate m any stage ; unless it can breed con¬ 
tinuously it cannot survive. The statement seems so 
remarkable that some investigators believe that there 
is a return flight, but that it is performed individually 
and not in mass, and so escapes notice. While this 
may be so, it is at present unsupported by any direct 
evidence and must be classed as an hypothesis, as 
opposed to the known facts of the northward move¬ 
ment in the spring. One cannot help referring here to the 
remarkable contrast which is found in the case of the 
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Monarch butterfly (Anosta plexippus) in North America. 
Here the southward autumn flight is known from 
dozens of observations, while the direct evidence for 
the northward flight in the spring is extremely scanty, 
although from the complete absence of any record of 
hibernation in the Northern United States and Canada, 
we presume that such a return flight must occur. 

The possibility must also not be overlooked that 
considerable flights may take place at night. This may 
seem to be a rather unexpected statement to be applied 
to butterflies, but it is actually supported by direct 
observation and capture of Fainted Lady butterflies at 
night at light-ships and on boats at sea The same 
butterflies have also been seen flying to the north off 
the coast of Egypt between three and four in the after¬ 
noon, and to reach land in this direction they must 
fly all night or rest on the sea 

In the case of the Fainted Lady, it follows that even 
if there is a return flight, it is in a later generation. 
No individual butterfly e\ er performs the same journey 
twice, even in opposite directions, thus differing from 
most birds, which make the journey twice a year 
for several years This eliminates any possibility of 
memory being a factor in the determination ot the route. 

The next difference between the migration of the 
butterfly and most birds is that it is only a part of the 
butterfly population which migrates, while many stay 
behind to continue breeding m the countries where 
they hatched out If it is really true that there is 
no return flight, this of course would be absolutely 
necessary, as otherwise the species would gradually 
move northwards and become exterminated 

Next we have the fact that while the migrants 
which reach England, for example, lay eggs and produce 
offspring there, those that have stayed behind in South 
Europe or North Africa are also breeding. In contrast 
to what is usually found in birds, breeding takes place 
throughout the tthole range of the migration. 

This raises the question as to whether it is the same 
individuals that perform the whole flight from Africa 
or Mesopotamia to Northern Europe, or whether the 
first migrants stop to lay eggs on the way and their 
offspring continue the flight later. The evidence at 
present indicates that the same individuals can, and in 
favourable years probably do, complete the whole 
flight, but that their progeny may also form a later 
migration, starting from where the eggs were laid by 
the original migrants, or may continue the migration 
alone if for any leason that of the previous generation 
has been brought to an end. 

This in turn raises another question How is it that 
the butterflies have time to perform their long journeys* 
and, haying hatched from a pupa in Africa, can wait 
to ay them eggs in England ? The answer to this is 
still obscure, except that wc know that P. cardui 
usually hatches out from the chrysalis with the genera¬ 
tive organs completely undeveloped, but with a very 
large reserve fat-body. Apparently the migration 
generally takes place before the genital organs are 
functional (thus resembling the locusts); but this is not 
an absolute rule, as butterflies have been known to lay 
eggs while apparently on migration. When we know 
what determines the original development of the fat- 
body at the expense of the ovaries, and what later 
circumstances cause the ovaries to develop at (die 
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expense of the fat-body, we shall be nearer the solution 
of one of the problems of migration. 

Finally, as the life of the butterfly is not dependent 
on migration, we get another important difference 
from birds in the great irregularity of the occurrence 
and extent of the movement. Sometimes, as in 1879, 
Western Europe is invaded by countless millions, 
while in other years the migration is at a minimum 
and scarcely a single individual reaches the British 
shores. This irregularity of flight is probably an 
indication of varying conditions in the countries of 
origin of the swarms, but as we are not yet certain 
where these arc or if they are always the same, it is 
idle to speculate as to what are the conditions that 
determine the start of the flight. Once the migration 
is in progress, what little evidence we have indicates 
that the direction is influenced, but not entirely 
determined, by the wind. The butterflies have a 
tendency to fly into the wind rather than with it, and 
there are one or two records, from localities with a daily 
change in wind direction due to land and sea breeze, 
of a corresponding daily change in the direction of the 
flight 

This tendency to fly more or less into the wind 
would of itself partly account for the general trend of 
the migration to the north and north-west, as in the 
spring there are prevalent northerly winds over Southern 
Europe, the Mediterranean, and North Africa (see 
Fig. 3). However, one feels that this alone is not the 
explanation of the mam trend of the flight, and further 
study and many more records are necessary before it 
will be possible even to guess at the real cause 

We are similarly in ignorance as to what are the 
conditions which cause the insects to cease migrating— 


if it is fatigue, low temperature, food, or the develop¬ 
ment of the sex organs and sex instinct, and if the 
latter, the problem is only put one stage further back 
to what is the cause of this change. 

The final question, which is with so many the 
first to be asked, is . Why do the insects migrate ? 



This is best perhaps at present left entirely alone. 
Whether, as some hold, a habit is explained when 
some advantage has been shown to accrue from it to 
the species, or whether, as 1 insist, there must be an 
immediate mechanistic cause for the migration of each 
individual, is a question the discussion of which would 
be out ot place in the present article. 


Further Evidence regarding the Correlation between Solar Activity 
and Atmospheric Electricity. 1 

By Dr. Louis A Bauer, 

Department of Terrestrial Magnetism, Carnegie Institution of Washington, Washington, D C , U S A. 


T HE geophysical element which has thus far shown 
the most marked correlation between mani¬ 
festations of solar activity, as, for example, sunspotted- 
ness and prominences, is some measure of activity of 
the earth’s magnetism. The range of the magnetic 
diurnal variation, as shown by observations extending 
over nearly a century, is known to pass through a 
definite fluctuation to the extent of 50 per cent., or 
more, during a sunspot cycle. The synchronism 
between the solar curve and the magnetic curve is not 
exact, however, the times of maxima of the two curves 
differing not infrequently by one year or more. Thus, 
at the Kew Observatory the absolute daily range of 
the magnetic declination during the period 1858-1900, 
or approximately 4 sunspot cycles, passed through a 
maximum value, three times out of the four cases, one 
year in advance of the sunspot maximum. During the 
recent sunspot cycle (1913-1923) the maximum mag¬ 
netic activity showed a lag of two years with reference 
to the solar curve. In 1893, when sunspottedness was 
a maximum, the earth’s magnetic activity, after having 

1 PmenC'd before the joint meeting of the American Physical Society, the 
American Astronomical Society, andSections B (Physics) aadX) (Astronomy) 
« the American Association for the Advancement of Science, Washington, 
D<C, December 30,10*4. 
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been increasing for several years previous, was quite 
markedly lessened, and then rose to a maximum value 
in 1894 

Attention may also be directed to the fact that no 
index of the sun’s activity, as given thus far by solar 
observations, is apparently a complete measure of the 
radiations or emanations which are responsible for the 
magnetic phenomena just described. Nor do the solar 
measures in themselves, or for that matter the magnetic 
measures, give us a definite indication of the sign of the 
electrically charged particles which may be shot out by 
the sun during periods of intense activity. 

The desirability is thus seen of finding some other 
geophysical element which may be affected in such a 
manner by solar changes as to supplement effectively 
the knowledge gained from magnetic effects and polar 
lights, That element may be atmospheric electricity ; 
some results concerning the correlation of this element 
with solar activity were presented before these societies 2 
a year ago. The present communication is based on 
atmospheric-electric data accumulated during the past 
7 sunspot cycles. Manifestly, it will not be possible 
here to attempt more than a summary of the entire 

1 See footnote %, 
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investigation; those interested may be referred to the 
fuller publication.* Since atmospheric electricity is so 
Continuously subject to much greater fluctuations of 
all kinds, natural and artificial, it will be appreciated 
that the tracing of a definite connexion with solar 
activity is much more difficult than in terrestrial 
magnetism, and, accordingly, an allowance must be 
made in the critical examination of the results. So far 
as possible , only data derived from so-called electrically 
undisturbed days , i.e. days of no negative potential and 
no pronounced disturbances , have been utilised . 

Atmospheric Potential Gradient and Variations. 

In Table I., s represents the percentage change in the 
atmospheric element corresponding to a change of i in 
the Wolf-Wolfer observed sunspot numbers, and S m the 
mean sunspottedness of a complete cycle beginning 
with the year of minimum. 

Table I. summarises the average values of s f expressed 
in percentages of the respective electric quantity, for 
each of the 7 sunspot cycles beginning with 1843, 
derived from the observed values of the potential 
gradient, P, and some measure of its diurnal and annual 
variations 4 The stations for which sufficiently long 
series are at present available for the various cycles are 
as follows : Brussels for Nos 1, 2, and 3 ; St. Louis, 
Missouri, for portions of Nos 2 and 3 ; Greenwich for 
No. 4; Perpignan, Lyons, Kew, and Greenwich for 
No. 5; Kew, Greenwich, Perpignan, and Krems- 
mfinster for No. 6, and Ebro (Spain), Eskdalemuir, 
and Kew for No. 7 An attempt has been made in the 


Tabik I—Values of Sunspot Coefficient, $, 
for Atmospheric Electricity, 1843-1893 


No. 

Sunspot Cycle. 

S* 

r (per Cent.) 

w. 

I 

1843-1855 

53 7 

- O 70 

°‘5 

2 

1856-1866 

49-6 

+ o *53 

1-0 

3 

1867-1877 

56-6 

+ 0-22 

1*0 

4 

1878— 1 808 

34 6 

+ 0 09 

o *5 

5 1 

1889-1900 

38*8 

- 0-24 

1 5 

6 

1901-1912 

3 i 1 

+ 049 

2*5 

7 

1913-1923 

40*6 

4 0*24 

3 *o 

Mean, 

Nos. 2, 3, 4, 6 , 7 


+0 34 

8 0 

Mean, 

Nos. 1 and 3 

* 

- 0-33 

2*0 


last column to give some idea of the weight, w , to be 
attached to the tabulated s , according to the character 
of the available observations and number of stations 
utilised. Nos. 1 and 4 get the lowest weight (0*5), as 
they each depend on one station alone, no trustworthy 
observations at other stations for the corresponding 
period being at present available. No. 7, on the other 
hand, is given the largest weight (3), as it depends upon 
the most modem observations at three distant observa¬ 
tories ; No. 6 ranks next in reliability. Though No. 5 
depends on the data from several observatories, it is 
given a weight of but 1-5, as during the period covered 
the observations are all relative ones, the method of 
reduction to infinite plane not having as yet been 
introduced. 

It will be observed that for five of the seven cycles the 

* Terr Mag. and Atmos. Else*, vol. 19 (19*4), PP- * 3 - 3 * and i6x 186. 

* Table 1 was derived from the value® of a given in extmso in the author’s 
Table 7 » P 171, Terr Mag., vol, 29, p. 171. 
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sign of s is plus, which means that increasing potential 
gradient and diurnal and annual ranges corresponded 
with increasing sunspottedness, the average value of s 
being + o 34. For two of the seven cycles, namely, Nos- 
1 and 5, the sign of s is negative, implying that in¬ 
creased potential gradient and ranges corresponded 
with decreasing sunspottedness, the average value of s 
being - 0*35. 

He who wishes to regard the two cases (Nos. 1 and 5) 
as contradictions of a definite correlation between 
atmospheric electricity and solar activity, may take the 
algebraic weighted mean of all values of s for the 7 
cycles and obtain +0 20, which corresponds approxi¬ 
mately to the value for the period (No. 7) of most trust¬ 
worthy observations However, I am inclined to 
advise leaving open the possibility of a reversed re¬ 
lationship, especially as the indications afforded by 
No 5 are of a character not lightly to be dismissed. 
For example, the most striking part of the reversal 
occurred during the year 1893, when, as has already 
been remarked, there was also a notable depression in 
the earth’s magnetic activity, in spite of its being the 
year of sunspot maximum , 6 this is the first definite 
correlation between disturbances in atmospheric elec¬ 
tricity and terrestrial magnetism. 

Comparing the values of s for the past two sunspot 
t ycles, it will be observed from Table I. that, while they 
are both plus, the value for the cycle (No. 7) of more 
intense solar activity, as indicated by the mean sun¬ 
spottedness, S M , was only alxiut one-half of that for 
the preceding cycle (No 6) The same fact is found to 
apply to the values of s derived from two different 
measures of the earth’s magnetic activity obtained 
independently by Dr Bartels, of the Potsdam jQbserva- 
tory, and myself. The ratio of 5 (No. 6 : No. 7) is 2*0 
for atmospheric electricity and 1*7 for terrestrial 
magnetism. 6 Even the variation during the year of s 
follows essentially the same law for both geophysical 
phenomena. Thus the ratio of s (October to March; 
April to September), for the period 1911-1921, was 
found to be 2*4 for atmospheric electricity and 1*7 for 
terrestrial magnetism. If a definite correlation is to 
be ascribed between solar activity and terrestrial 
magnetism, the facts just cited point to the conclusion 
that there is likewise a definite correlation between 
solar activity and atmospheric electricity. 

Fig. i shows the high degree of correlation between 
solar activity and atmospheric potential gradient and 
its diurnal and annual ranges for the two sunspot cycles, 
1901-1923, during which the atmospheric-electric data 
are of highest reliability. For the first cycle (1901- 
1912) we have available electric data at Kew, Green¬ 
wich, and Perpignan (France). For the second cycle 
(i 9 T 3 _I 9 2 3 ) the data were obtained from the observa¬ 
tories at Kew, Eskdalemuir (Scotland), and Ebro 
(Spain). I desire here to acknowledge my indebted" 
ness for latest data at these observatories to the very 
cordial co-operation in this research given by thb 
respective directors. 

While in the fuller publication the data from each 
observatory have been treated independently and 

! fta* b Terr ; * 9 . P* Si. 

, . to* cycle No. 7 was only about one-half of that for No. 6 , th* 

output during each cycle may have been about the tai&tf* 
n* r®nje or difference m sunspot number between intulim&l * 

we <or No * % Rt - xoa x 034 - t 
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without the use oi any smoothing process, it was 
thought desirable in the graphs, Nos. 3, 4, and 5 of 
1. to group them together as indicated and take 
smoothed means according to the well-known formula 
(a + 2b + c)/ 4. With the aid of overlapping data for 
about two years, a preliminary attempt was made to 
refer the mean results for the two cycles to the same 
base line; a more accurate reduction will be possible 
later. Curve 5 is a combination of the results shown 



Fia. t —Showing degree 0 1 correlation between solar activity, atmospheric 
electricity, and. terrestrial magnetlam for the two sunspot cycles 1904* 
XO13. (Dependent on atmospheric-etectric data at Kew, Greenwich, 
Perpignan, Bshdatemuir, and Ebro, and on magnetic date at Potsdam, 
1900*1905* *nd at Cheltenham, Maryland, 1905-1933 ) 

separately in Curves a, 3, and 4. The smoothed sun¬ 
spot numbers are those of Wolf and Wolfer with exten¬ 
sions according to latest data kindly supplied to me by 
Dr. Wolfer. Curve No. 6 of the measure of the earth’s 
magnetic activity (*HR) has been derived by me with 
the Aid of the absolute diurnal ranges (R) of the hori¬ 
zontal intensity (#) at the Potsdam Magnetic Observa¬ 
tory, 1900-1905, and at the Cheltenham Magnetic 
Observatory, Maryland, from 1905-1933; the data at 
tilt two observatories were reduced to the same basis 
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and expressed in terms of the unit «. For the most 
recent values of R at the Cheltenham Observatory, I 
am indebted to the Director of the United States Coast 
and Geodetic Survey. In the case of Curve No. 6 s no 
smoothing was attempted, in order to obtain some idea 
how satisfactorily a measure of terrestrial magnetic 
activity might be obtained from one observatory alone, 
in view of the smaller effect of local disturbing influences 
in terrestrial magnetism than is the case for atmo¬ 
spheric electricity; however, since the atmospheric- 
electric data pertain to the electrically undisturbed , 
days, only the magnetic ranges from the ten least dis¬ 
turbed days per month were used. 

From Fig. i the following conclusions may he drawn for 
the period 1901-1923 : (a) The atmospheric potential 
gradient and its diurnal and annual ranges show a high 
degree of correlation with the sunspot curve, increasing 
atmospheric-electric quantity in each case correspond¬ 
ing with increasing sunspottedness for both cycles; 
(h) the combined measure of activity as obtained from 
observations of the atmospheric potential gradient and 
its diurnal and annual variations at several stations 
may show as high a degree of correlation with sun¬ 
spottedness as measures of terrestrial magnetic activity; 
(c) the annual means of the atmospheric potential 
gradient, of its diurnal range, and of its annual range 
follow closely parallel courses from year to year. 
(Conclusion (c) has been found to hold generally for 
the various cycles investigated ) 

Table # II will give some idea of the general agreement 
in the values of s, as derived separately from the 
observed values of the potential gradient, the diurnal 
variations, and annual variation at the three observa¬ 
tories. Eskdalemuir, Kew, and Ebro, for the region 
from Scotland to Spain and for the period of most trust¬ 
worthy data, 1911-1921. The values of the correlation 
coefficient, r , are also given for each observatory ; it 
will be seen that, for the potential gradient, r varies from 
0*76 to 0 95, according to the location of the observa¬ 
tory* the mean value being 0*85. The mean value of r 
is lowest for the annual variation, as this quantity 
cannot be determined entirely satisfactorily from single 
years of observation. The mean value of s , it will be 
seen, is practically the same for each atmospheric- 
electric quantity. 

Table II.—Comparison of Values of Sunspot Co¬ 
efficient, S, FOR VARIOUS STATIONS AND ATMO- 
SPHBRIC-ELECTRIC QUANTITIES, I9II-I92I (s IS 

expressed in Percentages of Mean Values of Atmo¬ 
spheric-Electric Quantity.) 


No 


Pot. Grad, 

Diur. Var'n. 

Ann. Var'n 



< 

r 

* 

r 

5 

r 

1 

Eskdalemuir . 

4-0*19 

0*83 

4-0 ao 

0-33 

4-0 44 

0*63 

a 

Kew. 

4-0 40 

0 76 

4-0*17 

038 

4-0*19 

0*30 

3 

Ebro 

4 -n 31 

o -93 

4-033 

0*78 

4 0 23 

0 34 

4 

Means 

4-033 

0*83 

4-o 23 

0 63 

+0 49 

0*42 


Vertical Conduction Current and 
Electric Conductivity. * 

According to observations at Kew (1911-1921) and 
Ebro (1914-1923), the vertical conduction current of 
atmospheric electricity during the past sunspot cycle 
apparently increased with increasing sunspottedness, 
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At the average rate of 0*32 per cent, for a change of 1 
in the sunspot number. As this is about the same 
average rate of change shown by the potential-gradient 
observations at the same two observatories, the present 
indications are that the average rate of change for 
several stations of the atmospheric-electnc conductivity 
with sunspottedness, if not zero, is small. The con¬ 
tinuous observations of negative electric conductivity 
at the Potsdam Observatory likewise indicate but little 
change with changing solar activity. (Since this paper 
was prepared it has been found, by a method 7 winch 
minimises the effect of uncontrolled changes m the 
factor to reduce potential gradients to volts per metre 
over level ground, that the average value of s for the 
Potsdam observations from 1913-1923 was +0-27 per 
cent, of the mean value of the potential gradient, 1 e . 
the potential gradient increased, on the average, with 
increasing sunspot activity Accordingly, the vertical 
conduction current at Potsdam also increased during 
1913-1923 at the average rate of about o 27 per cent 
for an increase of 1 in the sunspot number) 

Atmospheric Electricity and 
Terrestrial Magnetism. 

The foregoing results indicate a close correspondence 
between such changes in atmospheric electricity and 
terrestrial magnetism as may be dependent upon the 
state of the sun’s ac tivity from cycle to cycle How¬ 
ever, the close correspondence between the two different 
geophysical phenomena also holds m other respects 
For example, the so-called “ earth-effect ” on sun- 
spottedness during nrcumminimum years, the diurnal 
range of the atmospheric potential gradient, the diurnal 
range of the potential gradient of earth currents, the 
aurora borealis frequency for latitudes 51 0 to 58° 
north, and terrestrial magnetic activity all pass through 
a double periodic Jty during the year , the maxima and 
minima occur near the equinoctial and solstitial months 
respectively. Furthermore, the retardation of the 
second maximum from September to October is common 
to all phenomena For further explanation, reference 
must be made to the fuller publication. 8 

It would appear that terrestrial magnetism and fine 
weather atmospheric electricity are more closely associated 
than has heretofore been thought to be the case. Besides 

f Sec Terr Mag , vol 29 (1924), p 181 

• Terr , Mag ,, vol 29 (1924), pp 1 75*179 


being subject to diumai change, they both show 
similar fluctuations from year to year and from month 
to month. Whether atmospheric electricity, like 
terrestrial magnetism, is subject to a still longer cycle 
of changes than that of the sunspot cycle, seems not 
unlikely, and is the subject of further inquiry. 

In a notable respect the changes of atmospheric 
electricity differ from those of terrestrial magnetism, 
namely, as regards relative magnitude. The periodic 
variations of the earth's magnetic elements are usually 
but fractions of i per cent, of the respective element, 
whereas in atmospheric electricity the diumai and 
annual ranges, even for undisturbed conditions, may be 
of the same order of magnitude as the normal potential 
gradient itself. If such large percentage changes as 
100, for example, are likely to occur in the potential 
gradient during the day and the year, it should not be 
surprising if there is, on the average, a 30 per cent, 
change between the years of minimum and maximum 
sunspottedness. 

Is the Sunspot Influence Direct or Indirect? 

While it may appear reasonable that atmospheric 
electricity does vary with solar activity, it is not 
possible to decide from a prion considerations whether 
the potential gradient ought to be high or low for 
maximum sunspottedness, as this depends on the modus 
operandi of the cause, the average sign of the electric¬ 
ally charged particles shot out from the sun, and 
whether the action is a direct or an indirect one. 
These are questions that must be reserved for future 
investigation So much interest has now been aroused 
m the subject that we may confidently look forward to 
a more careful control in future of atmospheric-electric 
measurements than has at times been the case, and to a 
wider distribution of first-class observing stations. 

In conclusion, it will be of interest to refer to the fact 
that while the present investigation has had to be based 
almost entirely on the atmospheric-electric data at 
observatories in western Europe, the final values of 
the potential gradients observed aboard the Carnegie, 
in all oceans, show that the mean value of the potential 
gradient for 1917, the year of sunspot maximum, was 
about 20 per cent greater than the mean value in 1921, 
near the year, 1923, of sunspot minimum This result 
corresponds well with the average corresponding change 
at the western European observatories* 


Obit 

Prof. A. Dendy, F.R.S. 

T 3 R 0 F. ARTHUR DENDY, whose death occurred on 
March 24, in King's College Hospital, at the age 
of sixty years, was educated at the Manchester Grammar 
School. On leaving school he proceeded to the Owens 
College, where he became one of a small band of dis¬ 
tinguished zoologists trained by the late Prof. A. 
Milnes Marshall. He was the first of the students of 
the old Victoria University to gain a place in the 
honours school of zoology. Soon after he took his 
degree m 1885, he went to the Biological Station at 
Millport, and as a result of the work he did there he 
published his first two papers, one on a twelve-armed 
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specimen of Antedon and the other on the regeneration 
of the visceral mass of the same crinoid. 

Although Dendy never lost his interest in the group 
of Echmodermata, it was for his wide knowledge and 
brilliant researches on sponges that he was destined to 
become a world-wide authority. He was called to 
London as an assistant in the British Museum (Natural 
History), and undertook to complete for publication the 
memoir on the monaxonid sponges of the Challenger 
expedition, which had been left unfinished owing to the 
seripus illness of Mr. Stuart Ridley. He set to work 
with his characteristic energy and skill, and this “ highly 
satisfactory " memoir was published in 1887. 
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In the following year Dendy was appointed lecturer 
in zoology in the University of Melbourne, a post he 
held until 1894, when he was promoted to the professor¬ 
ship in the same subject in the Canterbury College of 
New Zealand. 

In the rich and extremely interesting fauna of 
Australasia, Dendy found full scope for his brilliant 
abilities in zoological research, and he published in 
rapid succession a long series of papers on the anatomy 
and development of some of the most interesting 
animals of that region. Apart from some excellent 
papers on sponges, he wrote on land planarians, on the 
land nemertine (Geonemertes), on the remarkable 
polyzoan Cryptozoon, on Holothurians, and on the 
Collembola. His vuluable papers on the oviparous 
species of Peripatus gTeatly enriched our knowledge of 
this extremely interesting and archaic arthropod, and 
his study of the pineal eyes of the New Zealand lamprey 
Geotna threw important light on the history of these 
remarkable vestigial structures previously discovered 
in Sphenodon by his friend—also an old Owensian— 
Sir Walter Baldwin Spencer. On reaching New Zealand 
he lost no time in going in search of Sphenodon itself, 
and, on finding that there was serious danger that the 
enterprise of collectors would lead to its early extinction, 
he made urgent and successful appeals to the Govern¬ 
ment to pass measures for its protection He was the 
first to write an account of the development of this 
reptile, and to record many important features of its 
anatomy and natural history. 

In 1902 Dendy came back to England on a visit, and 
was given the hospitality of the Zoological Department 
of his old University in Manchester to enable him to 
pursue some investigations on which lie was engaged 
Here he completed his description of the aberrant 
floating hydroid Pelagohydra and examined sections 
through the brain of the Ammocoetes larva Jn study¬ 
ing the anatomy of the Geotna m New Zealand, he had 
discovered a pair of ciliated grooves lying beneath the 
posterior commissure of the brain, and he found these 
grooves to be even better developed in the brain of the 
young Petromyzon. On these researches he published 
an interesting paper, which appeared in the Proceedings 
of the Royal Society in 1902. His studies on these 
brains led him to the investigation of another structure 
in the nervous system of vertebrates, namely, Reissner’s 
fibre. On this subject, also, he made a very important 
communication to the Royal Society in 1910. 

While he was in England on this visit, Dendy heard 
of the vacancy in the chair of zoology at Cape Town. 
He applied for the post and was appointed. But he 
remained in South Africa only two years, as he received 
the appointment to the professorship in King’s College, 
London, in 1905, vacated by the retirement of the late 
Prof. F. J. Bell, lie held this chair until his death. 
He was elected a fellow of the Royal Society in 
1908* 

In London Dendy carried on his teaching and re¬ 
searches with increasing energy and success, and under 
his guidance King’s College soon became recognised as 
an active centre of research in his subject. He put 
together some of his teaching notes in the form of a 
book entitled “ Outlines of Evolutionary Biology,” 
which wls published in 191a and has already reached 
a third edition, and he also wrote an interesting little 
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book entitled “ The Biological Foundations of Sfc^iety,” 
which was published in 1924. v 

The last important work he wrote was the*tte|8oir on 
the Antarctic sponges reviewed in Nature (Jfltfarclf 7, 
P 33 °> but a preliminary note published' in these 
columns on February 7 showed that he had in hand a 
paper in which he was prepared to maintain the rather 
startling proposition that the spicules of siliceous 
sponges are formed by the skeleton-forming cells 
enveloping migratory symbiotic organisms resembling 
micrococci. Many of his friends looked forward with 
much interest to the fulfilment of his promise made last 
December to maintain this thesis at the next meeting 
of the British Association. 

Dendy was a man with a very striking and impressive 
personality, a fine speaker, and a dear and sympathetic 
teacher. His father was a well-known Unitarian 
minister. One of his sisters, Miss Mary Dendy, is 
widely known for her philanthropic work, particularly 
in connexion with the care and education of feeble¬ 
minded children. Another sister married Dr. Bernard 
Bosanquet, and is herself a well-known writer. 

S. J H. 


With the sudden and untimely death of Prof Dendy, 
we have lost the only man in England with a catholic 
knowledge of sponges, and probably the leading 
authority of the two or three in the world who could 
be classed with him He was a biologist with wide 
stope of learning and research as well as a spongologist, 
hut it is of his work on sponges only that I am competent 
to write 

A catalogue of Dendy’s papers on sponges would be 
long. They begin in 1886, when he was twenty-tw^o, 
w r ith Ridley and Dendy's “ Preliminary Report on the 
Monaxomda . . . Challenger" ; they end with a letter, 
unseen by me as I write this (March 26), which appears in 
Nature for March 28, and shall remain in these columns 
unanswered. Ridley and Dendy’s classic Challenger 
monograph (1887) was written as to some five-sixths 
by Dendy, a wonderful piece of work for so young a 
man Then came careful anatomical and histological 
studies of single species (Q J M S , 1888 et seqq .). 
Beside them the “ Monograph of the Victorian Sponges 
. . . Ilomocoela ” (1891) described several important 
new forms, of some of which we have little added 
information—one is now recognised as of generic rank 
by the name Dendya, not conferred by its discoverer. 
But the contemporary importance of the “ Mono¬ 
graph ” was that it carried on Polejaeff’s revolt 
{Challenger “ Calcarea,” 1883), and struck loose from 
Haeckel’s " Kalksduvamme,” and m this it was followed 
by Observations ... and Classification of the Calcarea 
Heterocoela ** (1893, Q JMS .), which made a serious 
and valuable attempt at classification de novo . 

It would be a long article which should follow Dendy 
from youth to maturity and from maturity to the 
admirable work of his last years ; we may say briefly 
that Vosmaer’s “ Bibliography ” to 1913 (in press) 
gives him thirty-five publications, mainly before 1898, 
and that his masterly “ Reports ” since 1913 on 
collections of sponges add up to 460 quarto pages of 
print. They are ail good As in other descriptive 
monographs, there is much which is only readable to 
the colleague whose interest has been aroused in the 
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organism described. But there is no slovenly work, 
and nothing written without purpose, responsibility, 
and accuracy. 

Dendy was above all truthful in record. I have 
followed much of his work very closely in calcareous 
sponges, and I have never found the sign of anything 
described which I had reason to doubt had been seen, 
He was a beautiful draughtsman, and I have always 
considered that I could trust one of his drawings as if 
I had seen the specimen Four or five years ago I 
questioned him as to certain details in his early illustra¬ 
tions (a) of the collar-cells of Halichondria, (b) of the 
pore-canals of Leucosolenta stolonifer. He showed me 
under the microscope the actual sections from which 
the drawings had been made, a third of a century 
earlier, and the fidelity was perfect 

Dendy’s life's work as regards sponges was to accom¬ 
plish a revised classification of the whole group and of 
their spicules. He was an evolutionist to the core, and 
believed in the evolutionary chain not only for all forms 
of sponges but also for all their spicules. His work, 
however, led him to the conclusion that it is impossible 
to consider the detailed form of spicules to be evolved 
for functional advantage to the sponge, and in the case 
of the two-disced spicule of Latrunculia he, in con¬ 
junction with Prof. J. W. Nicholson, gave a most im¬ 
portant physical theory of the nodal position of the discs. 

I have elsewhere expressed disagreement with his 
classification. But Dendy had investigated probably 
more forms of sponges than any one else has ever done, 
unless possibly Topscnt, Ilentschel, or Vosmaer. His 
works constitute a logical catalogue of their forms and 
of their spicules, illustrated almost entirely by himself 
with innumerable accurate drawings and accompanied 
by clear and careful description. He has made re¬ 
search on sponges easier for all who come after him; 
he has left order where there was much chaos 

Dendy enjoyed public discussion and hard hitting, 
given and reraved without disturbing private friend¬ 
ship Veracity in record, swift work, accurate observa¬ 
tion, clear description, untiring industry and enthusiasm 
for biological knowledge—these were his characters. 

In ten years have died Mmclnn, Maas, Vosmaer, 
Dendy The evening grows chilly. 

Geo. P. Bidder 


Mr. Thomas Hugh Powell, who died in London 
on February 1 q, was a remarkable personality in the 
microscopical and photographic world He devoted 
practically the whole of his life to the development and 
improvement of appliances m connexion with micro¬ 
scopes and photography, and, following in the footsteps 
of his father, Mr. Hugh Powell, was responsible for many 
progressive inventions. When Mr. Powell's father died 
in 1883, it was said of him in an obituary notice in the 
Times that he was the first optician in England to con¬ 
struct object glasses on Amici's “ immersion " system. 
After making a considerable number of one-eighths, 
one-sixteenths, one-twenty-fifths, and one-fiftieths, he 
completed, with the assistance of his eldest son, who 
has just died, an object glass of this kind having a focal 
length of one-eightieth of an inch. The formula of the 
“ homogeneous immersion ” system was the subject of 
special attention on the part of Mr. Powell, sen., but 
failing health compelled him to rely on the efforts of 
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his son, by whom object-glasses on this formula, having 
the highest apertures on record, were constructed. Mr. 
Powell was within a month of his ninety-third birthday 
at his death, having been bom in March 183a. He was 
believed to be the oldest member, both in age and in 
length of membership, of the Royal Microscopical 
Society and the Quekett Microscopical Club, and dis¬ 
played an active interest m his life-work to within a 
short time of his death. 


We much regret to record the death of Mr. Robert 
Standen, Senior Assistant-keeper in the Manchester 
Museum, who died on March 15, aged seventy-one 
years, lie was bom at Goosnargh, near Preston, and 
spent his whole life in I^ancashire, forming one of the 
band of first-rate field naturalists who have done so 
much work on the fauna and flora of the north-west of 
England. He had wide knowledge and experience, and 
would have something of interest to say about most 
of the live things met with on a country walk, and to 
this he added a skilful museum technique and a scholar's 
knowledge of his special group—mollusca—oo which 
he wrote many papers both on the British and, in 
conjunction with Dr. Cosmo Melvill, on foreign forms. 
In recent years he was active in promoting interest 
in neglected groups and quickly made himself an 
authority on wood-hce : here and everywhere he never 
grudged time and trouble spent on helping any one 
who asked for assistance. His services to natural 
knowledge were recognised by the M.Sc. degree which 
was conferred upon him by the University of Man¬ 
chester in 1924. 

The issue of the Physikahsche Zeitschnft for February 
15 contains an obituary notice of Gustave Jaumann, 
professor of physics in the Technical School of Briinn, 
from the pen of his colleague Dr E. Lohr. Jaumann 
was bom at Karansebes in South Hungary on April 18, 
1863, an ^ was educated m Prague and Vienna. In 
1885 he became assistant to Mach at the University 
of Prague, in 1893 professor of physics there, and m 
1901 at Briinn, where he died suddenly on July 21 y 
1924. He published a number of experimental in¬ 
vestigations on electric discharges and cathode rays, 
but is probably best known by his theoretical work, 
which is in great measure co-ordinated in his 1918 paper 
on the physics of continuous media. 

The editors of the Journal of Genetics inform us that 
they have received, with great regret, news that Mr. V. 
Issayev, of the University of Leningrad, has been killed 
in the Caucasus. The last number of that Journal 
contained a remarkable memoir by Mr. Issayev, giving 
the results of novel and curious experiments on grafting 
different species of Hydra together (noticed in Nature, 
March 21, p. 438). 

We regret to announce the following deaths: 

Mr W. W. Rouse Ball, fellow and formerly tutor 
of Trinity College. Cambridge, on April 4, aged 
seventy-four. 

Prof. Burt G. Wilder, professor of neurology and 
vertebrate zoology in Cornell University from 1867 
until 1910 and afterwards emeritus professor, ana 
president in 1885 of the American Neurological 
Association and in 1898 of the American Association 
of Anatomists, on January ax, aged eighty-three. 
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Current Topics and Events. 


A letter sent to us addressed from the Nanking 
Branch of the Science Society of China is of particular 
interest now that the China Indemnity (Application) 
Bill, having passed the Committee stage, is down for 
third reading in the House of Commons It is satis¬ 
factory to learn from the writer, Mr. Co-Ching Chu, 
that this important Society is in full agreement with 
our editorials of August 30 and November 29 last, 
not only on the principles and the chief details of 
expenditure there enunciated, but also on the object 
underlying our proposals, namely, the promotion of 
mutual understanding and goodwill between England 
and China At the same time our correspondent 
utters a word of warning to our legislators Expendi¬ 
ture on purposes other than educational and cultural 
may, he says, help to prolong the political turmoil in 
China, and to increase the antagonism towards 
foreigners Coming from a responsible Chinese, these 
are arresting words. It is, however, unfortunate that 
he credits the unfounded rumour that the change of 
personnel on the Advisory Committee indicates a 
reversal of policy, by turning from education to rail¬ 
ways, and in particular to a line along the Yangtze 
Valley 

Although railway construction is not ruled out 
by the vague wording " educational or other ” 
purposes which Mr M'Neill has persistenth retained 
in the China Indemnity (Application) Bill, such usage 
has been expressly disclaimed by him in recent 
debates He specifically declared to the Standing 
Committee that, while the mam object of this Govern¬ 
ment, as of the last, is educational, the Government 
refuses to pledge itself even to education, if some 
other ameliorative object urgently presents itself 
While such an attitude is understandable in normal 
circumstances, it is not merely unstatesman like but 
futile now when an anti-foreign feeling is gathering 
head in China, and the Chinese are accepting the 
views pressed by nationalistic agitators that the 
remitted moneys are all of the nature of returned 
loot In any event, the sums remitted are so small 
when the size and the needs of China are considered 
that if distributed in driblets, as seems contemplated, 
no appreciable result will ensue Certain institutions 
will, of course, benefit, but so far as the goodwill 
behind our gift is masked by vagueness, our alloca¬ 
tions, however carefully considered, will make no call 
on the goodwill of a responsive people, while the timid 
handling of co-operation, contrasting unfavourably 
with that of other remitting Powers, will do nothing 
to stem the tide that day by day runs more strongly 
against the foreigner and all his works. 

A small volume by Dr. Marie Stopes, entitled ” The 
First Five Thousand/' being the first report of the 
results achieved by the Birth Control Clinic estab¬ 
lished by Dr. Stopes and her husband at Marlborough 
Road, Holloway, has been published by Messrs. John 
Bale, Sons, and Danielsson, Ltd. That some form of 
birth-control is the only means of regulating the tend¬ 
ency of the population of Great Britain to increase be- 
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yond the limits of our food supply is a conclusion which 
has forced itself on more and more thinkers, both in the 
biological and economic spheres But birth-control 
19 a subject against which more emotional prejudice 
can be aroused, than against almost any other subject of 
discussion In the volume before us Dr. Stopes gives 
a full, clear account of the foundation and organisation 
of the clinic, and of the care that is taken to prevent 
the knowledge imparted from being used for purely 
immoral purposes The sound rule is adopted that 
full advice is given only to women who have already 
borne one child Dr, Stopes is fully convinced 
(perhaps some of her critics thmk too fully convinced) 
that the method which she adopts 19 the only safe and 
innocuous one, but she certainly brings forward strong 
evidence in support of her contention, for out of 
5000 cases she can only find evidence of 42 failures, 
whereas to judge from the figures which she gives, 
the percentages of successes when other methods have 
been employed has never risen al>ove 25 per cent. 
Dr Stopes would perhaps admit that the storm of 
criticism, of which she has been the target, has led 
her to perfect the means employed, so that these 
criticisms shall be deprived of their ground After 
all, there is no getting away from the fact that the 
practice of birth-control is widely spread among the 
middle classes, and to deny the knowledge of the 
means to the poor, who need it far more than the 
middle-classes do, is a proceeding which no parlia¬ 
mentary language 13 strong enough adequately to 
criticise 

The Chemistry Section at the British Empire Ex¬ 
hibition this year is again being organised by the 
Association of British Chemical Manufacturers. Tn 
a purely business exhibition, designed to bring buyers 
and sellers together, a chemical display necessarily 
consists of samples of products This year's exhibit, 
however, will be designed mainly to interest the 
public and give the visitor some idea of the extra¬ 
ordinary part which chemistry plays in the national 
life. For example, instead of the individual dye¬ 
stuff makers each having their own display, there will 
be a large combined exhibit which will show, not only 
the immense variety of articles into which colour 
enters, but also what beautiful effects can be obtained 
by the use of dyestuffs made in Great Britain, The 
Scientific Section, which created so much interest last 
year, will also be remodelled The public has now 
some idea of the position of Great Britain as a leader 
in scientific research It is proposed, therefore, to 
show how strikingly connected are the various stages 
in manufacturingjprocesses, from basic materials to the 
finished product This subject will be treated by 
taking as a basis coal, salt, and food From the con¬ 
sideration of, for example, the raw coal, the visitor 
will be taken through the various stages of distillation 
of coal, the products of such distillation, such as tar 
and ammonia, the treatment of tar, and the resulting 
intermediate products which lead up to the manu¬ 
facture of dyestuffs The production of benzol, of 
disinfectants, of fine chemicals, of medical products, 
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and the numerous other chemicals obtained from coal 
will also be illustrated. In this way it is hoped to 
demonstrate the importance of chemistry and chemical 
research in our daily life 

u Chemis'iry in the Service of the State " is 
the title of a brochure, published by the Department 
of Chemistry of the University of Wisconsin, which 
sets out clearly and concisely the importance of 
chemistry in industry and in private life. Unlike 
some recent propaganda, this publication is practi¬ 
cally free from overstatements, and within its limits 
it may be said to constitute an exceedingly able 
presentation of the case, it indicates in plain language 
the relations of chemistry to agriculture, to medicine, 
and to some important industries, and outlines briefly 
a few of the urgent problems that await solution 
The value of chemistry as a handmaid to other 
sciences appears to be well appreciated in Wisconsin, 
for we read that 89 per cent of the 1380 university 
students who took chemistry in 1923 were specialising 
in other subjects Perhaps the weakest section of 
the pamphlet is that concerning the cultural value 
Of chemistry, but the weakness resides largely in the 
subject itself, for chemistry is essentially a material 
science, and culture connotes much more than a 
knowledge of the transformations of matter The 
authors therefore do well to emphasise the value of 
chemistry as a field for the exercise of the scientific 
method, but the implication that ability acquired in 
this sphere is transferable to everyday life would be 
strenuously resisted by many modern psychologists 
Further, the artist and the moralist would demur to 
the statement that the mam business of life is to 
adapt ourselves to our environment. Does not the 
chemist himself seek to make his environment sub¬ 
servient to his own ends ? 

The Ministry of Agriculture has recently issued a 
brochure of eight pages entitled " Wasps " Informa¬ 
tion is sought by numerous inquirers every season 
as to the species of wasp that happens to have 
attracted notice, while queen wasps are frequently 
mistaken by the uninitiated for the larger species or 
hornet These difficulties should be got over by the 
present publication, since all the seven species of 
British social wasps arc clearly described in non¬ 
technical language, while identification is further 
aided by the remarkably well-executed coloured 
figures of all the species The letterpress includes a 
short account of the ho bits, nest-building, methods 
of destroying nests, etc , together with some cautiously 
worded observations on the food of wasps. The 
reader will gather from the facts brought forward 
that, although wasps may prey upon a certain 
number of noxious insects they are, -on the whole, not 
to be regarded as beneficial The recent innovation 
of issuing pamphlets of a fuller nature than the usual 
leaflets of the Ministry, and illustrated by coloured 
plates, is to be commended. Various insects of 
economic significance require this fuller method of 
treatment, -and it is to be hoped that the practice 
will be extended Brochures of a similar character 
on the frit fly, wireworm, certain fruit pests and other 
subjects would probably meet with a wide demand. 
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Characteristic damage to plants by peats is often 
made far more easily recognisable to the agriculturist 
and fruit-grower through the medium of accurate 
coloured illustrations than by detailed descriptions 
and black-and-white figures The wasp pamphlet is 
priced at the low figure of 4 d , post free, and can be 
obtained from the Ministry's Offices at 10 Whitehall 
| Place, London, S W 1 

The output of mathematical research from the 
Masaryk University, founded in Brno in 1919* is 
already such as to show that an active school of 
post-graduate mathematics has been instituted there. 
A parcel of 46 recent memoirs, edited by M, Hostinsk^, 
and issued separately in Brno as " Publications do la 
Faculty des Sciences tie I’Universitc Masaryk," con¬ 
tains research w r ork, mainly on pure mathematics, 
carried out recently by some twenty authors m 
Czechoslovakia Typical examples are Ilostinsky’s 
" Notes sur Tequation de Fredholm," " KolaCek’s 
" Les tremblements dc terre Carpalluques sur le 
terntoire de la R6pubhqur Tchecoslovaque," K&ucky’s 
" Sur une 6quation singuh^rc de Volterra de premiere 
esp^cc," Seifert's " Rcmarques sur une surface cubique 
a point umplanaire," Boruvka’s " Sur les ratines 
imaginaires de liquation r(c) = a ," and Lcrch’s 
" Etudes sur la theone des residus quadratiques 
smvant un module premier " Most of the memoirs 
are printed in Chech, and followed by a French 
translation or abstract Nearly all of them show 
that the authors are familiar with the literature of 
their subjects As a whole they prove how seriously 
scientific research is being pursued m a new' uni¬ 
versity, despite the economic conditions of eastern 
Europe If this rate of pi ogress is maintained we 
foresee that the world of science wall soon reckon the 
Masaryk University to be on a par with universities 
supported by greater wealth and with more age and 
tradition behind them. 

The question of the seat of the mechanism of 
aural analysis was brought strongly into notice some 
years ago by the publication of Sir Thomas Wright- 
son's " Analytical Mechanism of the Internal Ear." 
Jn that book, Wnghtson, supported by Sir Arthur 
Keith, gave reasons for the view that the internal 
ear does not contain any analysing mechanism, that 
the individual nerve fibres have no characteristic 
individual function and act only in mutual support 
as transmitters of influence to a cerebral centre of 
analysis On that view the ear misses the opportunity 
of analysis which Helmholtz regarded the basilar 
membrane as furnishing Holders of it scarcely give 
sufficient weight to the knowledge and scientific 
judgment of Helmholtz when they conclude that the 
membrane cannot act as he considered it to do, A 
recent publication, " The Mechanism of the Cochlea/' 
by Drs. Wilkinson and Gray, gives strong support to 
Helmholtz's view by means of scaled models. In 
"Some Questions of Phonetic Theory," chap. vi. 
(separately published), Dr, W. Perrett criticises 
adversely Wilkinson's and Gray's discussion* Un¬ 
fortunately, the sarcastic style in which a large part 
is written is scarcely appropriate in a scientific 
discussion. 
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In the annual address to the Asiatic Society of 
r Bengal, delivered on February 4, the president, 
* Sir Rabindra Nath Mookerjee, exhorts the members 
of the Society to renewed activity and appeals for 
the support of Princes and Zammdars as well as 
commercial magnates to enable the Society to con¬ 
tinue and extend its work. The present position of 
the Society is one of considerable moment to those 
in Great Britain who awe interested in those researches 
in India with which the Society concerns itself, and 
it may be hoped that the exhortations of the president 
will bear fruit. The address, which is a summary of 
the history and achievement of the Society since its 
inception in 1784, provides much material for reflec¬ 
tion on the social and political changes which have 
taken place in that period in their relation to Indian 
studies. It is noted that whereas at one time 
research was largely, indeed almost entirely, in the 
hands of Indian Civil Servants, officials have now 
almost ceased to take any part in the Society's work, 
and there has been a great falling off in the interest 
shown by Europeans generally. The Society has 
great traditions, and European students now look to 
the natives of India to carry on these traditions 
worthily. 


In the issue of Science for February 20, Prof* 
Richard Hamer, of the University of Pittsburgh, Pa , 
enters a plea for naming the missing element of 
atomic number 43 before it is discovered ; in view of 
the work of Bosanquet and Keeley (PhiL Mag., 1924 
(6)1145-l47) and of others, he thinks that the discovery 
cannot be long delayed, and also that by taking time 
by the forelock m this manner, subsequent con¬ 
troversy, like that which followed the discovery of 
hafnium, will not arise. Prof. Hamer appeals to the 
scientific world to name the element “ Moseleyum," 
in honour of the young British physicist who fell in 
Gallipoli, and to give it the symbol " M9," In our 
view it would be a fitting tribute to the brilliant work 
<>t Moseley to perpetuate his name m some such 
way. Hitherto, no chemical element has been named 
after an individual {we exclude mercury, tantalum, 
thorium, and titanium for an obvious reason), and 
opinion may be divided on the advisability of making 
the innovation. It is, however, a mistake to be 
bound by precedent in such a matter, and the Only 
Objection we can foresee to the adoption of Prof. 
Hamer's suggestion is that the word is not particularly 
euphonious, and is rather suggestive of certain 
sepulchral monuments ; but it might be argued that 
even this suggestiveness is not inappropriate, inasmuch 
as mausoleums are erected, as a rule, to the memory 
of the illustrious dead. 


Phof. F. Sonny, professor of chemistry in the 
Vnivemity of Oxford, has been elected a correspond - 
fug member of the Russian Academy of Sciences. 


; period Of Summer Time in Great Britain will 
^ begin fits year *at a O'clock Greenwich mean time 
pajfce mooting Of Sunday, April xg. Summer Time 
, in FranceundBelgiura began on the night 1 of Saturday- 

f Si ■ - * 


Prof. W. Wien, professor of experimentalohysics 
in the University of Munich, will deliver IS® tenth 
Guthnc Lecture of the Physical Society of London 
on Friday, April 24, at the Imperial College of Science, 
South Kensington, The subject of the lecture will 
be " Recent Researches on Positive Rays." 

At the meeting of the Royal Geographical Society 
on Monday, April 6, the president announced that 
His Majesty the King has been pleased to approve 
the award of the Royal Medals of the Society as ,* 
followsthe Founder's Medal to Bng.-Gen. the Hon, 

C G. Bruce for his life-long geographical work in 
the exploration of the Himalaya culminating in his 
leadership of the Mount Everest Expeditions of 1922 
and 1924 ; the Patron's Medal to Mr, A F. R 
Wollaston for his explorations and journeys in Dutch 
New Guinea, Central Africa, and many other parts 
of the world The Council has made the following 
awards *—the Murchison Grant to Mr Eric Teichman 
for his travels in China and Tibet, the Back Grant 
to Capt Bernier for his work in the Canadian Arctic , 
the Cuthbert Peek Grant to Mr. Michael Terry in 
support of his proposed journey across Northern 
Australia ; and the Gill Memorial to Major R. E. 
Cheesman for his journey to the deserts of Jafura 
and Jabrin 

In order to preserve the fauna of the Southern 
Ocean the Government of France has issued a decree 
constituting a national Antarctic reserve in certain 
territories belonging to France According to La 
Geographic for January, the reserve includes all the 
Crozet Islands, St. Paul and Amsterdam Islands, and 
on Kerguelen certain islets on the north coast and 
parts of the south coast to a depth of 1000 metres 
from the land. Within these areas it 15 forbidden to 
hunt whales, seals, or sea-birds No special means 
are proposed for enforcing these prohibitions, which 
must naturally depend on the good faith of the 
hunters who frequent these seas. 

During two months following the Japanese earth¬ 
quake of 19^3, Mr. H, M. Hadley examined several 
hundred buildings m Tokyo and Yokohama that were 
damaged by the earthquake as well as several hundred 
others that escaped injury (Bull Sets. Soc. of America, 
vol. 14, 1924, pp. 6-8). His general conclusion is that, 
whatever the material used—whether the buildings 
were steel-framed, of reinforced concrete, of brick or 
of wood—those that escaped were so framed and 
braced that they moved as a whole when their founda¬ 
tions were shaken. Of the large steel-framed build¬ 
ings in Tokyo, those undamaged owed their immunity 
to the extensive use of reinforced concrete wall con¬ 
struction. A small amount of properly distributed 
wall construction at the corners and elsewhere was 
sufficient to protect buildings from the slightest 
damage. But, though earthquake-proof construc¬ 
tion can be secured with any material* the safest and 
most economical results can be obtained " with struc¬ 
tural steel or reinforced concrete, both embodying 
an adequate amount of reinforced concrete wall 
construction." 
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A report on the meteorological service of Australia 
for the year 1922-1923 has been submitted to the 
Parliament of the Commonwealth by Mr. H. A. Hunt, 
the Commonwealth Meteorologist, The report deals 
with the Central Weather Bureau at Melbourne and 
with the Weather Bureaux at Sydney, Brisbane, 
Adelaide, Perth, and Hobart. At the Central 
Weather Bureau at Melbourne, reports are received 
daily from a large number of stations, embracing the 
adjacent islands, and from stations m New Zealand, 
By the aid of these reports, the South Pacific Islands 
are warned when cyclonic conditions are developing. 
The data are also used for the ordinary storm-warning 
service for the protection of the Queensland and New 
South Wales coasts and of shipping traversing the 
waters eastwards from Australia Rainfall maps 
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showing the total rainfall for each month for several 
stations are published on the first day of the following 
month. Aviation forecasts are regularly issued, and 
the Aviation School at Point Cook is informed when¬ 
ever easterly gales are expected ; the latter seems an 
admirable precaution Ocean forecasts and storm- 
warnmgs, in addition to being distributed to coast 
stations, are broadcasted to ships at sea. The pre¬ 
vailing conditions of the weather round the coast are 
also supplied to radio stations. A careful analysis is 
made of the forecasts , on the average of fourteen 
years, the official forecasts verified for the States and 
for the Commonwealth as a whole reaches 87 per cent. 
There are 484 climatological and 5912 rainfall stations 
distributed throughout the Commonwealth and the 
adjacent territories. 


Our Astronomical Column* 


New Comets — Still another comet, 1925 c, has to 1 
be added to the list of discoveries It was discovered | 
by Mr. Orkisz in Russia on April 4, and was observed 
by Mr. Moller, at Copenhagen, on April 3 d 2 h 52*7™ 
GM.T. in R A 22 h 26“ 45 13*, N Decl r6° 37' 19*. 
The motion in R.A. is small . that in declination is 
about i° daily northward. The magnitude is 8. 
The comet is in Pegasus, and must be looked for in 
the east just before dawn 

Both Schain’s and Reid's Comets were observed by 
Dr Steavenson as follows . 

Cornet GMT R A 1925 o Decl 1925 o 

Schain Apr 2d i»> 35 6«» nb 31m 36 !• + 2° 2/ vT 

.. „ 3 22 428 11 28 no + 2 35 49 

Reid ,,2164 13 2* 47 7 22 22 49 

.. .. 4 o 409 13 19 32 7 53 54 

The following orbit of Schain’s Comet is by Dr. A. C D. 
Crommehn It is still subject to appreciable correc¬ 
tion, but is much nearer the truth than Kobold's orbit, 
which made perihelion occur in November 1924. 

T 1925 Nov 2 58 G M T 
«U 216° 35 5' \ 

n 357 30 f> *925 o 
t 146 6 9 J 

059512 

The perihelion distance is the second greatest on 
record, being exceeded by that of the comet of 1729 
alone 

Ephgmrkis kor ot» Greenwich 

R A N Dcel log r log A 
April 11 nb ifitn 4* 3° 6' 06351 0 5333 

O 19 It 3 24 3 36 06323 05438 

,, 27 io 51 56 3 39 06296 05546 

The comet should be in sight for two years or more. 
It is at present not far from the orbit of Jupiter. 

The following orbit of Reid’s Comet is by Mr 
Moller and Miss Vmter-Hansen, of Copenhagen 
Observatory Almost identical elements were found 
by Mr. G Merton 

T** 1935 July 22 95t GMT. 

(«*= 244 s 19 fl'l 

7 41 G J 1925 o 
*= 30 14*8 / 
log o 39608 

Ephemera por Greenwich. 


April io 

R A 


S Deri 

log f 

log A 

I3 1 ' 12m 

35 1 

25 ' 

03693 

0 1343 

>> 14 

7 

26 

23 25 



,, 18 

*3 3 

6 

26 23 

0 3601 

0 1194 

,, 22 

12 56 

30 

27 19 



,, 26 

12 51 

12 

28 12 

0 3313 

0 1099 


The comet is fairly bright, with a distinct nucleus, 
but is too low down for convenient observation in 
England 

Spectroscopic Parallaxes of 520 Stars of Types 
F to M.—Mr. W. B Rimmer in vol. 64 of the R A.S. 
Memoirs gives a full discussion of the absolute magni- 
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tudes and parallaxes of 520 stars from observations at 
the Norman Lockyer Observatory, Sidmouth. The 
curves connecting strength of lines with absolute 
magnitude were deduced from (1) moving-cluster 
parallaxes, (2) parallactic motion, (3) trigonometrical 
data ; the last fails for the distant stars of high 
luminosity. 

Special attention was given to the exact spectral 
type of the stars, published results being revised in 
several cases. Comparison of results is made with 
those of the Dominion Observatory, Victoria, B.C., 
the agreement being satisfactory. 

On the whole the new parallaxes slightly exceed 
the trigonometrical ones, but the mean difference 
is only about 0 002'. The parallax of Polaris is 
given as 0*014', m Rood agreement with the value 
o-o 16' obtained from the law connecting luminosity 
with period in Cephetds That of Betelgeuse is also 
0*014 , which is near the mean of other determinations. 
For a Centaun and 61 Cygm the values found were 
0*770' and 0*300', but these are more a check on the 
grad nation of the curves than of the parallaxes 
themselves. 

The Old Babylonian Venus Tablets —A note 
in these columns more than a year ago described Dfr. 
Fotheringham's work in dating these tablets, which 
are an important source for early chronology. Father 
Kugler was the first to deal with the problem, and 
fixed on the dates -1800 to -1780 for the series of 
observations contained in the tablets. Dr. Father- 
ingham made the dates 120 years earlier (they must 
be shifted by multiples of 8 years, owing to the fact 
that both Venus and the moon nearly repeat their 
positions relatively to the sun after this period). 
Dr. C. Schoch has lately been visiting Dr. Fothering- 
ham at Oxford, and has just published a pamphlet 
entitled " Ammizaduga," which makes a further 
alteration in the dates, making them -1856 to -1836. 
One difficulty in the research is the question of inter¬ 
calary months, with regard to which Ammisaduga 
appears to have changed the system. light is thrown 
on them by study of the tablets relating to the 
harvests of dates and barley, as these give an indica¬ 
tion of the position reached by the sun. It is claimed 
that, taking all the circumstances into account, the 
dates now adopted are the only ones that satisfy aU 
the data. The mean dates 01 Nisan x reduced to 
Julian reckoning are given as follows : 

Year o Niaan 1 «Apr. 7, 1 5 days after equinox* 

„ -1000 Mar. 30, x day before equinox* 

„ -2000 „ Mar. 29, 9 days „ , „ S 

„ -3000 „ Apt. t, X4 ,, : 
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Research Items. 


Physical Characters of Serbian Gypsies. —Dr 
Viktor Lebzelter has recorded in the Journal of the 
Gypsy Lore Society, Sen 3, vol 3, Pt 4, the results 
of anthropometric observations made in 1916 on 
forty-five Serbian gypsies who were prisoners of war. 
Gjargjevid has classified the gypsies of Serbia into 
three strata, of which the first and third are Moslems 
and the second Christian—Rumanian gypsies who 
with the other Rumanian inhabitants of Serbia 
entered the country in the seventeenth century. The 
subjects of Dr Lebzelter's observations belonged to 
the Christian stratum, though only seven called them¬ 
selves Rumanian gypsies. They came from north¬ 
west Serbia and all were sedentary. They were 
remarkably homogeneous. Their hair was thick, and 
smooth like that of Hungarian and Bosnian gypsies. 
In the majority of cases it was black, but ranged to 
light brown. The colour of the iris m eighteen cases 
was dark brown, but black-brown, brown, greenish- 
grey, brownish-grey, and greenish-brown also occurred. 
The average height was 1627 mm. ; 24 per cent, 

were tall or very tall The cephalic index ranged 
from 72-49 to 88 76, the average being 78-3 From 
an analysis of published measurements of Balkan 
gypsies, 952 individuals, Dr. Lebzelter concludes that 
the original type is dark, smooth-haired, moderately 
short, mesQcepnahc, moderately hypsicephalic, lepto- 
rhme, and perhaps leptoproscopic. The Serbian 
gypsies show this original element more clearly than 
the Hungarian gypsies 


Tribes of the Grassland Area, Cameroon — 
Capt L. W. G. Malcolm has contributed to Mitt 
Anthrop , Geseltschaft tn Wien , Bd. 55, a detailed 
study of the physical anthropology of the Eyap tribe 
of the Central Cameroon. The observations were 
confined to males, forty-four measurements being 
taken on each of one hundred individuals between 
the ages of twenty and fifty years out of a total 
adult male population of not more than 700. Five 
albinos with eyes hazel to green in colour were seen, 
and Uucodenna on hands and legs is common in both 
sexes. Deformations include elongation of the head, 
the infant's head being moulded by the mother soon 
after birth, moulding of the nose, piercing of ears, 
lower lip, and septum of the nose, chipping of the 
teeth, circumcision, cicatrisation, and tatooing. The 
ratio of males to females is 25*92 per cent The rate 
of infant mortality is high, and the number of children 
in polygamous families low. The head-chief, with 
more than 100 wives and concubines, had twenty-five 
children, of whom only five were living. Other chiefs 
with wives numbering between twenty and fifty had 
even fewer, and in nearly all cases there are more 
children by monogamous marriages, The maximum 
head-length recorded is 205 mm,, the minimum 180 
mm., the mean cephalic index 79 * 37 - While the Eyap 
are mesaticephalic, according to the usual classifica¬ 
tion, they show a strong tendency to brachycephaly. 

The Relativity of Time.— An article in the 
February issue of Scientia by Prof. F. Severi of the 
University of Rome deserves the attention of all who 
are interested in the philosophical aspect of the 
principle of relativity. It is an examination of 
Objections of a general kind to the relativity of time. 
The argument deals with three objections to Einstein's 
definition of simultaneity: ** Two flashes produced 
equal distances from me are simultaneous if I 
perceive them at the same instant." The first 
objection is that the definition depends bn a concept 
Of simultaneity which is spontaneous arid intuitive, 
tho very concept the definition seeks to get rid of, 
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The second is that logically the definition is circular, 
for it presupposes that the light reaches me from the 
two places at which the flashes are produced in equal 
times, whilst I can only measure intervals of time 
if I already possess the notion of simultaneity- The 
third is that the hypothesis of the independence of 
the velocity of light of the motion of the source and 
of the observer is a priori untrustworthy, because it 
precludes our thinking of a light phenomenon in the 
concrete, that is, as a phenomenon arising, developing, 
and finishing within its own environment. Prof. 
Severi, in replying to these objections, concludes a 
very lucid argument with the opinion that, so far from 
the principle of relativity having, as some have 
claimed, removed the last anthropomorphic vestiges 
from science, absolute time is both egocentric and 
anthropomorphic, and, however we regard the uni¬ 
verse, whether as a reality external to us or as the 
projection of a construction of our mind, the maxim 
of Protagoras remains profoundly true 1 man is the 
unity of the measure of the universe 

Differentiation of Breeds by Serological 
Methods. —The Journal of Immunology (vol 9, No 6, 
November 1924) contains a paper by W Bialosukma 
and B Kaczkowski, of the Institute for Serological 
Research and the Animal Breeding Department of 
the Institute for Agricultural Research in Poland, on 
the problem of determining the descent of certain 
breeds of sheep by applying the methods previously 
adopted by Londsteiner and others in their researches 
on the isoagglutmation of blood among races of men. 
The sheep employed in the investigation were South- - 
downs, a local Polish breed, a mountain breed from the 
Carpathians and Karaculs. It was definitely shown 
that whereas certain types of erythrocytes arc 
agglutinated by all the sera having the capacity for 
agglutination, others are only agglutinated bv certain 
sera, and that the sheep investigated fell rear lily into 
groups according to the results of the isoagglutination 
test It was impossible, however, to distinguish the 
breed of sheep by this test, since the same groups were 
present within the various breeds. Nevertheless, 
evidence was obtained of the existence of serological 
characteristics which could be transmitted m accord¬ 
ance with Mendehan expectation It was found, 
moreover, that external factors played no part in the 
phenomena of isoagglutmation The authors are 
pursuing the subject further 

Herring Investigations.— The report for 1923-24 
of the Dove Marine Laboratory, Cullercoats, Northum¬ 
berland, drawn up by Prof Meek, contains an account 
of a large amount of work Following up his re¬ 
searches on herrings Mr B Storrow, who for many 
years has made this his speciality, contributes a 
detailed paper on herring shoals in which he reports on 
more than 7000 examples from various localities. He 
finds that those from the Smalls and from St. Ives 
were of mixed growth and practically all mature, 
making it difficult to fix separate races From ex¬ 
amination of the scales of the various herrings he 
makes-the suggestion that the larger growth variations, 
as indicated by these scales, are to be interpreted as 
representing periods of migration to or towards areas 
of greatest growth which are oceanic, and he concludes 
that in the case of the North Sea herrings, a northerly 
migration is necessary to bring about a more rapid 
increase in size. Mrs. Cowan adds a report on the size 
of the herrings showing that various shoals of different 
sizes and ages appear at different tunes. 

Experiments on Echinoderms. —The report for 
1924 of the Marine Biological Station at Port Erin, 
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Isle of Man, by Prof. Jas. Johnstone, states that most 
of the research done at that laboratory has been 
published elsewhere, the amount of this work showing 
abundant activity on the part of the staff In the 
appendix, however, there are two interesting papers, 
one by Mr J. Ronald Bruce, naturalist of the Port 
Enn Station, on the seasonal and tidal P K variation 
in the waters of Port Erin Bay, and one by Mr H. C, 
Chadwick, research zoologist, entitled " Natural 
History Notes," in which he gives some recent plank¬ 
ton observations and describes some very interesting 
experiments on the vitality of the spines and pedi- 
cellariae of eclnnoderms from detached portions of the 
test It is shown that these may still respond to 
stimuli after thirteen days, and pedicellariae alone 
when detached from the test may retain their vitality 
almost as long as when m situ With regard to the 
unnamed larva figured in these notes, there seems no 
doubt that it is the free-swimming cercana of the 
trematode Pharyngora bactllans , which is to be found 
fairly commonly in the Channel in. the winter months 
and is conspicuous in having an annelid-like tail 
regularly provided with setae The intermediate host 
may be a medusa or a ctenophore, in which it lives 
freely without encystment, and the final host is the 
mackerel The parasitic ciliate proto/oon Crypto - 
chilum borealc m Echinus esculentus, from the Shetland 
Islands, recently described by Mr C C Hentschel, is 
found to be common in the Echim from Port Erin. 

Pollen Development in Sweet Peas —The 
extensive genetical studies of Lathyrus odoratus by 
Bateson, Punnett, and others make a critical in¬ 
vestigation of the cytology of this species desirable 
In a preliminary account of such a study (lint Journ 
Expil Biol , vol. 2, p 190), Miss J Latter describes 
some of the features of the pollen development. The 
haploid chromosome numtier is already known Jrom 
the work of Wingc to be seven In the second con¬ 
traction stage of meiosis, the spireme is thrown into 
seven radiating loops, and for this stage Prof Gates 
suggests the term broxonema. Each loop consists 
of a pair of chromosomes end-to-end When the 
thread is sStill very slender the arms of the loop are 
frequently twisted about each other near the base 
This would provide a possible basis for crossing-over 
combined with telosynapsis Hitherto crossing-over 
has only been desenbed in connexion with parasynapsis 
or a side-by-side pairing of chromosome threads The 
view is also expressed that the limn rather than 
chromatin is the probable basis of inheritance. 

Animal Attacks on Lead Tubing —At the 
Linnean Society on March 5, Mr Gerald Ixxier showed 
a piece of lead piping from Waterloo Station, London, 
gnawed by rats " The general opinion was that the 
rodents gnawed the metal in order to wear down then- 
teeth, and not to reach the water or to enlarge a 
passage-way." The destruction of lead tubes by 
animals is also discussed by Prof. R Hesse of Bonn 
in the Biologischcs Zentralblatt , Part 1 ., for 1925 He 
here explains the action of the rats in gnawing through 
a tube of 4 mm thick as due to their endeavour to 
penetrate from a cellar into a basement, an endeavour 
which a stream of water from the pierced pipe would 
presumably throw considerable cold water upon Dr. 
Hesse describes other examples of metals being 
attacked ; thus in Shanghai species of Xylocopa eat 
through the lead sheath on telephone cables, although 
it is o*8 mm thick The correspondent of a cable 
company explains that these " wasps " mistake the 
cables for bamboos and bore the holes in order to 
deposit their eggs therein ! As soon as a rough " twine 
braiding " is wrapped round the smooth cable, it no 
longer has attraction for them and they leave it alone. 
The same cable firm reports the penetration of a sub- 
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marine cable, armouring, jute and lead sheath, by 
chitons, which had slowly penetrated even the lead 
tube presumably by the slow chemical action of acid 
substance excreted from the foot. 

The Sarcopt of the Buffalo.— T. M. Timoney 

f ives an account in Bull 154, Agric. Res, Inst., 
^usa, 1924, of the bionomics of this parasite 
as observed at Muktesar. The average number of 
eggs laid by a female under experimental conditions 
was 17 to 18, and ten days was the maximum dura* 
tion of life of an egg-laying female The incubation 
period of the eggs is i to 2 days at summer tempera¬ 
ture, and 2 to 3 days m winter. The interval between 
hatching from the egg and attaining adolescence is 
6 to 8 clays. The ovigerous and pubescent females 
can withstand better than the other stages separation 
from their host The author records tests with 10 
per cent creosote m olive oil, which suggests that it 
may be found effective in controlling this sarcoptid. 

Iexture and Sikucturf —In the Geol Fdren . 
Forhandl Bd 46, Dec 1924, pp 654-600, P J. 
Holmquist summarises the different definitions and 
usages of the , pctiographic terms "texture" and 
" structure " There is more diversity of opinion 
with regard to the latter term than to the former. 
Iddings, for example, applies " structure " to features 
due to fracture, aggregation, or erosion , whereas 
many Continental petroiogists have used the term 
in the Anglo-American sense of " texture " that is, 
to connote the manner in which the internal units 
of a rock are arranged Holmquist suggests that the 
confusion be brought to an end by accepting the 
meanings given by Holmes in his recent " Nomen¬ 
clature of Petrology/’ these being also the meanings 
that have long been adopted by Tornebohm and 
other Swedish petrologists " Structure " is thus 
applied to the appearance of a composite aggregate 
which is itself maefe up of simple aggregates, and each 
of the latter has a " texture " due to the degree of 
crystallisation, the gram size, and the shapes and inter¬ 
relations of the crystals or other constitutional units. 

Equipment for Arctic Expeditions —The plans 
of the Terra Nova and a detailed list of its equipment 
and stores during its employment with Captain 
Scott’s expedition form one of the most recent 
publications of the British Antarctic Expedition 
(1910-13) (London Harrison and Sons, London. 
5s net) The publication, which is edited by Col. 
H G Lyons and is entitled " Miscellaneous Data/ 1 
contains also some notes on equipment and transport 
animals which should prove useful to expeditions 
of the future. It is of interest to note that the mules 
used by the search party 111 1912 seemed far better 
suited to the Antarctic conditions than the ponies 
which Captain Scott used in the earlier stages of his 
southern journey. They were Indian pack-mules 
trained for snow work m the Himalayas The 
volume also includes a short note on the tidal observa¬ 
tions 

Moving Rainbows. —In Nature of Dec. 13, 1924, 
p 860, Mr, G B Deodhar described some interesting 
observations made by him of a double and mobile 
rainbow. Mr. G. Fergus Wood, of the Forest Research 
Institute, Dehra Dun, writes to say that he happened 
to witness a somewhat similar phenomenon a year or 
so ago. He says, "I had just taken some readings 
with a theodolite m the early morning when an incom¬ 
plete rainbow appeared in the sky above the point 
which I had been observing. The sky was clear, with 
the exception of a few clouds m the neighbourhood of 
the shower responsible for the bow. f elevated the 
telescope to look at it; as I did so the bow began t# 
move rapidly out of the field of view so that l had 
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to depress the instrument to follow it. The move¬ 
ment was about 3 0 . I could detect no change in 
colour sequence or in radius, though the final bow 
seemed brighter and was complete The movement 
lasted less than thirty seconds Mr. Wood does not 
agree with Mr. Deodhar's explanation of two bows 
appearing in the sky close together and with the same 
colour sequence. He remarks . "I am inclined to 
attribute both phenomena to either a reflection or 
refraction of the sun’s rays before entering the ram, or 
to a reflection (unlikely) or refraction between bow 
and observer The latter—m the nature of a mirage 
effect—seems to me the most probable, since the time 
was favourable and magnification is frequently the 
result of mirage *' 

The Theory of Striated Discharge, —An ex¬ 
planation of the mechanism of the striated discharge, 
cased on recent investigations of collisions between 
electrons and atoms, is given by Prof A, Giinther- 
Schulze in the Zettscknft ftir Physik for February 
11 He shows that in many gases, even when the 
collisions are inelastic, the velocity of the electrons, 
which move irregularly m all directions, increases 
in an electric field up to a definite maximum 
value He gives the law which governs the velocity 
at different distances from the cathode, where it is 
zero If the velocity expressed in volts is less than 
the excitation voltage of the gas, the losses on collision 
with the atoms will be small, and there will be no 
luminosity , when, however, the velocity reaches this 
point, the energy of a colliding electron will be given 
up to the atom, which will emit light This will take 
place at a definite distance from the cathode, and the 
first bright stria will be produced, the velocity of 
most of the electrons being reduced to zero It is 
known that faster electrons are not so likely to 
produce excitation as those that have the excitation 
velocity, and most of the former will pass on into the 
succeeding dark space, where they will not produce 
luminosity. The same is true of the electrons which 
have been brought to rest in the first stna, which will 
gradually acquire velocity as they pass through the 
dark space, and will excite the atoms in a second 
narrow zone when they have acquired the correct 
velocity 

The Abnormally Low Voltagf Electric Arc — 
Dr. R. Bar describes experiments with mercury 
vapour, argon and helium in the Zeitschnft fur 
Physik, February 19 With mercury the smallest 
excitation voltage (iS~2p 3 ) is 4*7 Volts, and the 
voltage corresponding to the resonance line 2537 A U 
(iS -2 p t ) is 4-9 volts ; but Hebb found that an arc 
would burn with 1-7 volts and Yao with i*8 volts. 
The author's experiments were directed towards find¬ 
ing whether such low voltages would suffice when 
there were no oscillations in the current and voltage, 
and his result was that the lowest steady voltage 
which would give an arc was 2*25 volts Previous 
experiments by B&r, v Laue and Meyer have shown 
that the arc produced m helium, at 8 volts, by 
Compton, Xally and Olmstead was due to oscillations 
m the voltage, the peak voltage rising above the 
critical value 19*8 volts. The author has now suc¬ 
ceeded in producing an arc in helium with a steady 
voltage of i 6*5 volts, using specially purified helium 
and a very hot cathode wire. 

A Suggested Explanation of the Quantum 
THEoftY. —M. L. de Broglie, m the AnnaJes de Physique 
Of January-February, assumes the existence of a 
periodic phenomenon, the exact nature of which 
has still to be determined, which is connected with 
every isolated' 1 portion of energy,' ’ including electrons, 
protons* matter in general* and quanta of light and 


X- and 7 rays. The fundamental idea of the theory 
of quanta is the impossibility of considering an 
isolated quantity of energy without associating with 
it a certain frequency, in accordance with the equation 
E - hv t which must be connected with the mass of 
the energy portion, or mobile, by the Planck-Einstem 
equation. Considering the question in the light of 
the relativity theory, it is found necessary to associate 
with uniform motion of a material point a certain 
wave propagated from it, the phase of which is dis¬ 
placed in space with a constant velocity greater than 
that of light. In the more general case of an electric¬ 
ally charged body, moving with vanable velocity 
in an electromagnetic field, it appears that the prin¬ 
ciple of least action in the form given by Maupertuis, 
and Fermat’s principle of concordance of phase, may 
be two aspects of a single law. The known laws of 
quantified trajectories can be interpreted as expressing 
the resonance of the phase wave along the length of 
closed or quasi-closed trajectories , this appears to 
the author to be the first physically plausible explana¬ 
tion proposed for the Bohr-Somm erf eld stability 
conditions The theory leads to a real harmony 
between the views of Newton and of Fresnel; but 
it us shown that the electromagnetic theory requires 
revision, though as a statistical approximation the 
existing theory is perfectly satisfactory in a very 
large number of cases The scattering of X- and 
y rays, statistical mechanics, and the law of radia¬ 
tion of a black body are dealt with in accordance 
with the new theory 

Holmium —F H Dnggs and B S Hopkins 
describe in the February number of the Journal of the 
American Chemical Society some work carried out on 
holmium Holmium and yttrium were separated 
from erbium bv fractional crystallisation of the 
bromates . yttrium was removed by thermal decom¬ 
position of its nitrate The ratio of holmium chloride 
to silver was determined, the results giving a mean 
value of 163 47 for the atomic weight of holmium. 

The Calomel Electrode. —A method of preparing 
calomel directly m saturated potassium chloride 
solution is described by W W Ewing in the Journal 
of the American Chemical Society for February A 
current of 1*3 amp /dcm. 2 at 35-40 volts was applied 
to the system Hg 4 KCl(sat) N KClCuCl 3 (sat ) 0 u'. 
Calomel mixed with potassium chloride crystals and 
finely divided mercury collected on the mercury 
surface, which was continually scraped with a stirrer 
This method is less tedious than the older one, and 
the product is shown to be a dependable standard for 
use in the calomel electrode. 

The Haber Equilibrium'—I t has recently been 
found that the equilibrium constant of the Ifaber 
equilibrium (hydrogen, nitrogen and ammonia) is a 
function of pressure, and it follows that such data can 
be used, at least m principle, to test assumed forms of 
the mass action law. Existing data must be supple¬ 
mented with hypotheses, however, enabling us to 
pass from the properties of pure gases to those of 
mixtures; and I- J Gillespie, in the Februaiy number 
of the Journal of the American Chemical Society, 
points out that the rule of Lewis and Randall for 
calculating the fugacity of a gas in a mixture offers a 
suitable hypothesis, provided it is made exact by the 
addition of a certain supplementary term based on the 
assumption that at large volumes the equilibrium 
pressure is equal to the ideal-gas partial pressure. 
The author shows thermodynamically that the three 
propositions—exactness of the modified fugacity rule, 
additivity of volumes and additivity of heat content— 
all follow from any one of the three. An experimental 
method is outlined for testing the author's results. 
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Submarine Measurements of Gravity. 


T> ECENT years have witnessed great advances in 
our knowledge of the gravitational field near 
the earth's surface on land, but in .spite of many 
efforts the extension of these determinations to oceanic 
regions has until quite lately proved a very intractable 
roblem. It would now seem that substantial success 
as at last been achieved, as the result of trials of 
a specially designed apparatus and method during a 
voyage of a submarine from Holland to Java in 1923. 
The apparatus used is a development of one which 
was devised to overcome difficulties experienced m 
ordinary pendulum determinations m Holland, where 
the unusual mobility of the soil had made it im¬ 
practicable to eliminate slight movements of the sup¬ 
ports. These motions were rendered innocuous by 
suspending from the same plate several pendulums, 
having very nearly equal periods of vibration, and 
causing them to vibrate in different phases The 
success of this device led to its trial at sea also, on 
a steamer of 1200 tons, but the weather was bad and 
the pitching and rolling of the vessel spoilt the attempt. 
ProJ, van lterson. Director of the Netherlands State 
Mines, then suggested that these disturbances might 
perhaps be avoided, or sufficiently reduced, by making 
observations on a submerged submarine instead of on 
a floating vessel Preliminary trials confirmed the 
value of this proposal and arrangements were then 
made for a more exhaustive test. 

Dr. Vening Meinesz, who was responsible for the 
investigation, has recently published a provisional 
account of the work. 1 The apparatus (made by 
Stuchrath) consisted of two pairs of pendulums sus¬ 
pended from the same plate, oscillating in opposite 
phases, two by two in planes at right angles Their 
oscillations were recorded photographically. The 
pendulums were of brass, which led to difficulties in 
connexion with their large temperature corrections, 

* ‘'Observations rtc Pendule sur la Mcr pendant «n Voyage on sous- 
marin <le Hollande 4 Java, 1923." Publication Provisoire par Dr I* A V. 
Meineax. ' 


since the temperature in a submerged submarine 
quickly rises ; invar pendulums could not be used 
because of their susceptibility to magnetic fields, 
which are scarcely avoidable in a submarine. Dr. 
Meinesz suggests that errors arising from this source 
should be reduced in future experiments, either by 
the use of quartz pendulums, or by shielding the 
instrument from changes of temperature. The ap¬ 
paratus was mounted on a large wooden stand, 
which was not so firmly fixed as not to reauire 
watchful guard against shocks It was placed as 
near to the metacentre of the submarine as possible, 
Successful experiments were made in the Mediter¬ 
ranean and in the Indian Ocean, The pendulums 
were swung for periods of fifteen to twenty minutes, 
but rather longer periods, up to thirty or forty 
minutes, are recommended m future work. The 
various sources of error are discussed by Dr. Meinesz, 
who concludes that the mean error of a determination 
of the time of oscillation of a pair of pendulums in 
calm weather was 2 to 3 units of io" 7 second, and in 
rough weather, with the submarine at a depth of 
20 or 30 metres, about 10 xio° second 
This work by Dr Meinesz was recently described 
by Colonel Lyons at a Geophysical Meeting of the 
Royal Astronomical Society, and it was urged that 
similar work should be carried out by other countries. 
Sir Gerald Lenox Conyngham discussed the results 
obtained (in Dr. Memcsz's provisional report this is 
not done, nor is any chart or topographical descrip¬ 
tion of the observation points given, except latitude, 
longitude, and the depth of the ocean) The observed 
values of gravity far out at sea differ sufficiently 
little from the computed normal values to indicate 
that there must be isostatic compensation. Near 
land the compensation seems to be less complete, and 
it was stated that Dr. Meinesz infers a greater ex¬ 
tension of the compensating layer below the mainland 
than is required by the theory of isostasy. 


Factors influencing Growth in Trees and Plants. 


THE Carnegie Institution of Washington has 

* recently published the results of a further very 
interesting series of investigations on growth m 
trees and massive organs of plants 1 Prof D. T. 
MacDougal's dendrographic measurements provide 
considerable additional information on the behaviour of 
tree-trunks. The investigations, which were conducted 
chiefly on conifers, but also on broad-leaved species, 
cover the duration of the growing season, seasonal 
activity, the increase of wood and of roots, the path 
and rate of movement of liquids m stems and the 
general use of the dendrometer for measuring the 
yearly increase in the circumference of stems. In 
addition, auxographic records are obtained of the 
growth of Opuntia stems and flowers, Mesembryan- 
themum leaves, potato tubers, and the fruits of 
Cucurbita The experiments were conducted prin¬ 
cipally on plants grown in the open and under the 
full influence of their habitual environment so that 
the normal activity of the plants was not disturbed. 
Amongst'the interesting conclusions to which Prof, 
MacDougal directs attention in his summary the 
following may be noticed. 

In the investigations on the Monterey pine (Finns 
radtata), it is observed that the duration of seasonal 
growth is longest in young trees, whilst wide differ- 


1 “ Growth In Trees and Massive 
MeaaurmnmUs/' by D T. MacDougal 
Forrest Shreve (Publication 330.) 
Institution, 1924 ) 1.50 dollars. 


Organs of Plants Dendrographic 
** The Growth Record In Trees,’' by 
Pp. 11$, (Washington; Carnegie 
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ences are exhibited by older trees. The thickness of 
the woody layer shows a general correlation to the 
length of the growing season but no constant relation 
to the total amount of rainfall; it is more likely to 
be due to the favourable conjunction of a number of 
factors in which seasonal relative humidity may be 
an important agent. The flow of solutions, as shown 
by the use of dyes, is found to be much greater late 
in the season than m the stage of rapid growth, and 
confirmation is obtained that the sap travels chiefly 
in the wood of the two previous years Several other 
interesting associations of facts in connexion with the 
movement of liquids and variation in girth of stem 
are also recorded, 

In general, it is found that practically all organa or 
members tested with the dendrograph show daily 
equalising variations in size and volume in direct 
relation to their water-balance, and that these daily 
equalising variations are characteristic of each species. 
Further, the results of these investigations show that 
the amplitude of the daily variation is not dependent 
upon the softness of the wood and the character of the 
bark. 

The development of potato tubers, as recorded by , 
auxographic apparatus, shows that the period of 
enlargement may be estimated at 90 to 100 days, , 
and that their behaviour is comparable to that Of nuts 
and fruits, , ' 11 

The second part of the bulletin contains Dr. Forrest' - 
Shreve’s records on the growth of trees, A series Ol / 

1 , l., f.V'l 1 , 
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detailed analyses of stems of different ages and a 
consideration of the results obtained of growth in 
relation to rainfall and temperature lead to some very 
interesting conclusions. Examination of trunks of 
pine and redwood shows that the annual rate of growth 
is not the same at the stump and at different heights 
in the trunk, and that it is greater toward the centre 
than towards the periphery. No definite correlation 
is found between growth and rainfall and growth and 
temperature, and the conclusion drawn is that the 
annual growth of the specimens examined is dependent 
on the general complex of environmental conditions 
and not on any one particular factor. 

A further contribution to this study has recently 
been published in the Journal of the College of Agri¬ 
culture, Hokkaido Imperial University, Sapporo, 
Japan.* The experiments, which took place in the 
University Botanic Garden at Sapporo, were con¬ 
ducted to show the influence of meteorological factors 
on the growth of trees, or, more precisely, on the 
girth of the trunk. Prof. Hirokichi Nakashima was 
Fortunate in being able to select a healthy young 
specimen of Abies Mayriana, about 50 years old, 
which was growing a convenient distance from a 
meteorological station 

Until recent years it was supposed that the girth 
of the stem increased continually from spring to 
autumn, and that m winter during the resting penod 
the girth remained unaltered The experiments, 
however, showed that even m winter appreciable 
increase and diminution in girth took place, depending 
chiefly on meteorological factors. In fact each cycle 
of development may be divided into four periods 
During the vegetation period, from the end of April 
to the end of October, precipitations proved the most 
important factor. The relations between transpira¬ 
tion and absorption were the determinants through 
the autumnal transition penod, the month of Novem¬ 
ber, and the late spring period March and April 
Dunng the resting period, from mid-December to the 
beginning of March, the temperature of the air was 
the chief factor. Prof. Nakashima has been able to 
express these relations m formulae The conclusions 
drawn are that increase in girth depends either on 
growth or on the swelling of water-containing tissue ; 
changes m girth are connected with transpiration and 
absorption ; increased transpiration without corre¬ 
sponding water-absorption by the roots causes de¬ 
crease in girth ; prevention or reduction of transpira¬ 
tion during absorption causes swelling of the stem, 
and, generally, increase and decrease of girth are 
closely connected with meteorological conditions 

The article is accompanied by the daily meteoro¬ 
logical observations ana experimental records of the 
whole penod of five years during which the experiment 
lasted The apparatus used for measuring the varying 
size of the stem was Friedrichs Zuwachs-autograph 

1 ** flbet den*EtnJJuii$ rootearologiecherTaktoren nul den’Baunuuwacha, 
(x) uber den Einfluss auf den Stammumfang rines Tannenbauraes,” by 
Prof. Hirokicbi Nakaahlma, Journal of the College of Agriculture, Hokkaido 
Imperial University, Sapporo, Japan, vol Part 2, p. 69. Published by 
the University, Sapporo, November 1924 


Haddock Biology. 

'T'HE first part of a paper on the biology of the 
x haddock, by Mr. Harold Thompson, was referred 
to in Nature, August 30, 1924, p. 333. The second 
part, on the frequency and distribution of the age 
classes in 1923, which has recently been issued, 1 gives 
an account of later investigations. In the first part 
it had been shown that the year 1920 had produced 


sutlowy Office, 1924.) 54. 

* 0 . 2893, VOL. 115] 


a remarkably large brood of young haddock, which 
in 1922 were beginning to show in the commercial 
catches as two-year-old fish. We now learn that m 
1023, as Mr. Thompson had ventured to predict, these 
fish had become the mainstay of the North Sea haddock 
market, and that they constituted 70 5 per cent, of 
all the haddock captured, so far as these were 
sampled. 

The years 1921 and 1922 were both failures so far 
as the young brood of haddock in the North Sea was 
concerned, but it is pleasing to note that 192$ was one 
of the best years on record If all goes well With the 
brood, these fish should become prominent in the 
commercial catches in 1926 as three-vear-old fish 
Mr. Thompson was able during 1923, by a detailed 
study of the scales of this group of haddock, to 
establish still more closely the relation between the 
growth of the scale and the growth of the fish He 
shows that the scales first formed on the fish are those 
which lie immediately below the third dorsal fin, and 
if scales from this position m older fishes are selected 
for examination, it will be found that the length of the 
fish at the end of each growth-year can be determined 
correctly on the assumption that the growth of the 
fish is directly proportional to the growth of the scale 
On the other hand, scales from below the second 
dorsal fin will give a calculated result about half a 
centimetre short, and those from below the pectoral 
fin 2 75 cm short This is an important point to have 
established and will clear up many of the difficulties 
which those working at problems of the gTowth-rate 
of fishes have encountered. 

Further observations are recorded on haddock from 
Iceland, the Faroes, and from the Norwegian coast. 
The rate of growth of Iceland and Faroe haddock 
appears to be much greater than that of North Sea 
fish, but m Iceland the rate decreases from the south 
coast, by west and north to the east coast, where it is 
smallest. Good survival years for the brood at Faroe, 
Iceland, and Norway differ from each other and rora 
those of the North &ea 


University and Educational Intelligence. 

Aberdeen. —At the graduation ceremony held on 
April 1, the degree of D.£>. was conferred on the Right 
Rev E W. Barnes, F R S., Bishop of Birmingham. 

London —The two following courses of free public 
lectures at King’s College are announced * " Problems 
of Modern Physics,” Prof. W Wien, on April 21, 22, 
and 23; and " Recent Advances in the Study of Living 
Cells,” Prof. R Chambers, on April 2 7, 28, and 29. 
The lecture hour in each case will be 5 30 


The Council of the University College of Southamp¬ 
ton is to award two open exhibitions in engineering 
to candidates who may or may not be now resident 
in the district. The awards will be made on the 
recommendation of the Engineering Faculty Board 
without formal examination, provided the candidates 
have matriculated and are prepared to read for a 
degree m engineering 

Three open scholarships, each of the yearly value 
of 40/., some bursaries of 20/., and others covering 
the tuition fees in commerce are being offered m 
competition by University College, Leicester. The 
examination will be held at the College in June. 
Particulars may be had from the secretary. 

If industrial prospects in Great Britain are at 
present clouded, good progress can be recorded in 
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the direction of improved social service The activi¬ 
ties of the Carnegie United Kingdom Trust, as set 
forth in the eleventh annual report, may be sum¬ 
marised as an attempt to restore to the English people 
the amenities of life which their forefathers enjoyed, 
and of which they were deprived by an over-rapid 
development of the factory system The library 
policy of the Trust has, as is well known, been directed 
to the provision of facilities for reading in the rural 
districts by the establishment of County Library 
schemes reinforced by Central Loan Collections 
Grants for the establishment of County Libraries 
have now been made in eightv-six counties in the 
United Kingdom of Great Britain and Ireland, and 
in the course of a few years these will all be on an in¬ 
dependent basis The development, however, of the 
Central Loan Collections on self-supporting lines 
presents many difficulties The cost of the ad¬ 
ministration of these national book stores is likely to 
increase more rapidly than the income from the con¬ 
tributory libraries, and it is clear that in the long run 
some assistance will have to be provided by the 
State In the meantime the grant to the London 
Central Library has been increased from 1000/ to 
3000/, at which sum it will be maintained for the 
next four years Other activities of the Trust in the 
direction of fostering the national talent in musical 
composition, the drama, and folk-dancing continue to 
show r satisfactory results The Margaret Carnegie 
Hostel for girls at Portree was officially opened last 
October, and a large grant has been made for the 
purchase of a building in East London to be used as 
a hostel for boys 

Visual Education Departments m Educational 
Institutions form the subject of a report published 
in Bulletin, 1924, No 8 of the United States Bureau 
of Education. Of 78 State universities and State 
colleges, 20 have departments sufficiently well 
organised to employ special officials to handle visual 
aids. They are generally organised as parts of the 
university extension divisions of these institutions, 
but the work is not entirely extra-mural, and the 
departmental heads attend faculty meetings The 
growth of these departments is described as a teacher 
movement and not a commercial development on 
the contrary, it is a development in despite of the 
commercial exchanges, which have sided with the 
theatres in their opposition to supplying films to 
educational institutions Five departments under¬ 
take the actual prouuction of films. Columbia 
University has a course m moving-picture produc¬ 
tion, and the University of Nebraska is said to 
have built a 20,000-dollar moving-picture studio 
on its campus. The University of Wisconsin has 
purchased the negatives of a large group of educa¬ 
tional films, and sells the prints direct to other 
institutions at about 60 dollars per reel of 1000 feet— 
considerably less than what commercial hmus charge 
The United States Department of Agriculture and 
the Bureau of Mines have done much to popularise 
instruction in agriculture and in mining and metal¬ 
lurgy by the use of films and slides The Bureau of 
Mines contrives to produce films without any expense 
to the Government beyond the salary of an engineer, 
who assists in planning and directing the work to 
assure its being worthy of circulation, the whole of 
the rest of the cost of production and making the 
copies being borne by the industries filmed. Colleges, 
high-schools, and churches are the largest users of 
these films. Though films figure largely 111 the report, 
they arc by no means universally considered the most 
useful of visual aids The slide has a decisive majority 
vote for usefulness Much use is also made of 
stereographs and exhibits of objects from museums. 
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Early Science at Oxford. 

April 13, 1686. A discourse concerning Hydraulic 
Engines, drawn up by Mr King of Dublin, was 
communicated by Mr, Ash: the Society ordered 
their thankes for this ingenious discourse, both to 
Mr Ash, and Mr. King. 

Mr Caswel communicated a Mathematical! paper 
containing the Solutions of severall problemes, 
composed by Mr. Baker of Bishops Nymton in 
Devonshire 

April 14, 1685 Mr President communicated a 
farther discourse concerning ye Air’s Gravity observed 
in ye Baroscope, occasioned by that of Dr. Garden 
read ye last meeting He also comunicated ye 
following observation , that at Dover, on March 19 
last past, {which was two dates after the last quarter 
of ye Moon) there was observed this extraordinary m 
ye Tide , After it had flowed some time, it ebbed 
two foot, then flowed again, and then ebbed, and 
after flowed a third time, and so a fourth time : so 
that there were four flowings, and three ebbings in 
one Tide 

A Letter from Mr Cony, dated Rochester March 
27, was read concerning the raining of Fish, as it was 
supposed to have been in that countne some time 
since —Mr Cole of Bristol] mentioned a substance 
proceeding from Calamy oar, which far exceeds, in 
colour and finenesse, all inetalls, beside gold, and 
silver 

April 15, 1684. Mr. Pulleyn informed ye Society, 
that an Elm, split at Cumnor, during ye late frost, 
was observed to have Ice in it It was affirmed that 
vines have been split this winter, more frequently 
towards ye South, than any other, point of ye 
compass, and that they split more in ye Thaw 
following ye great Frost, than in ye frost itself . ye 
reason of ye former may be, because vines lye most 
open to ye South, and partly also (as Mr Walker 
imaging) because ye sap-vessells are largest, and ye 
quantity of ye sap greatest m ye south side of ye 
vine, as m other Trees. Dr. Smith did himself 
observe, that ye Cedars of ye Physick garden, rated 
from seeds brought out of Syria, bore ye shock of 
ye frost, without being any way damaged. Mr. 
Crouch was desired to enquire, whether ye Cedars of 
Balhol College were any way injured A Letter 
dated Apnll 10th, from Mr Aston, Secretary to ye 
Royall Society, was read, which questioning 
whether a body, m shape like ye heel of a Shooe, 
presented by my Lord Bishop of Lincoln, to Dr. 
Plot, being esteemed as a Petrification of leather, be 
any thing more then a bare Incrustation. For ye 
satisfaction both of ourselves, and ye Royal Society, 
it was ordered, that tins (supposed) Petrification 
should be examined, as to its make, and texture ; 
more especially by boring it Mr. Wm Piggot tooke 
this charge on him. 

Three papers of Dr Lister's concerning thunder 
&c proceeding from Pyrites, and a letter from Sir 
R Southwell concerning ye compasses of a Ship 
being changed by lightning, were read. 

A Peice of black Brittish Marble, spotted white, 
found in ye grounds of Mr Wogan of Bolston in 
Pembrokeshire (who uses this sort of stone for ye 
makerag lime) was comunicated to ye Society, by 
Dr. John Floyd, Vice-chancellor of ye University. 
It was ordered to be put in the Ashmolean Museum. 
This led us to discourse of sawing marble. It was 
affirmed by Mr. Wheeler that Little Veins, called 
ptns by ye stone-cutters, run up and down, atld are 
sometimes so many and so hard, that they dull ye 
teeth of ye tooles, so that many times it is not wofth 
ye while to work© ye stone. 
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Societies and Academies. 

London, 

Royal Society, Apnl 2 —H E. Armstrong . Studies 
on enzyme action, xxiii. The oxidase effect and the 
phenomena of oxidation m general . carbonic oxide 
—N, K Adam and G. Jessop An explanation of the 
so-called " intertraction phenomenon " between solu¬ 
tions and the molecular significance of negative 
surface tension Solutions mix by sending out 
streamers into each other only (r) if they are super- 
osed, and (2) if there is a difference in rate of diffusion 
etween the dissolved substances The streamers are 
due to the different rates of diffusion between the two 
liquids disturbing the hydrostatic equilibrium of the 
layers Capillary forces are not concerned The 
movements arc entirely different if (1) the faster, (2) 
the slower, diffusing solution is superposed With 
these restrictions the phenomenon seems to be general, 
but it involves no unknown forces " Negative mter- 
fatial tension *' means that the inward attractive 
forces which, when surface tension is positive, prevent 
molecules from escaping across the surface of the 
liquid, become negative. It is properly manifested 
in diffusion away from the body of the liquid —Jane 
Sands Investigation of oxidation in the blood of 
earthworms —K. Snow Conduction of excitation 
in the leaf of Mimosa spegazzmn Simultaneous 
determinations were made of the velocities of the 
water current and of the excitatory conduction set 
up by cuts in the leaves The latter is many times 
the more rapid After the stimulus of a burn, con¬ 
duction is much more rapid again Excitation is 
conducted much more rapidly in the leaves of shoots 
totally submerged under water for several hours than 
m leaves attached to the plants in air In very damp 
air the velocity of conduction in the leaf is increased 
to a less extent Excitation is conducted down the 
leaf pinna 1 with great acceleration, and this depends 
in part on the nature of the process of conduction 
itself. In the leaf of M spegazzintt , excitation is 
regularly conducted by some mechanism that has 
nothing to do with the water current Changes of 
pressure in the tube-cells play no part in conducting 
excitation, even in the leaf—-Dorothy Adams 
Investigations on the crystalline lens The lens 
resembles other tissues in possessing an autoxidation 
system made of two sulphur-containing components 
(a) water-soluble glutathione; (6) a thermostable 
protein residue. Experiments were made on fresh 
ox lenses, and oxygen uptake was measured directly 
and indirectly. Fresh lens has a definite oxygen 
uptake, evidently used for maintenance of its autoxida¬ 
tion system, since any alteration in concentration 
of glutathione in the lens causes corresponding change 
in oxygen uptake. The average glutathione content 
is higher than that of other more vascular tissues. 
The thermostable protein residue has no oxygen 
uptake; but with a few milligrams of glutathione it 
gives an oxygen-uptake curve exactly similar to tliat 
of fresh lens Exposure of fresh ox lens to ultra¬ 
violet light or to heat rays causes measurable decrease 
in its glutathione content. 

Royal Microscopical Society, February 18.—W. 
Bernard Crow: Variation in the hormogones of 
Lyngbya nigra Ag. The hormogones of the blue- 
green alga, Lyngbya nigra Ag., arise by division from 
the parent filament, the separation being effected by 
separation discs. Secondary separation occurs in 
the free hormogones, leading to the formation of 
very short hormogones. Some of the latter consist 
4 Of a single segment only, but do not show the char¬ 
acters of spores. The separation discs; which are 
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special deposits in the protoplasm, sometimes occupy 
a single segment Ordinary transverse walls are 
occasionally absent at certain points in the trichomc 
Conjugations of adjacent segments in other Cyano- 
phyceae are interpreted as special cases of failure of 
transverse wall development -—W L. Roche : Notes 
on the microscopic anatomy of the tentacular sense 
organ of Cardium eduh s The si phonal tentacles of 
the common cockle are sensory structures, and some 
bear eyes and curious sense organs situated at the 
bases of ectodermal depressions These '* hair sense 
organs " occur on ocular tentacles, but may be on 
eyeless ones , in the former case the same nerve 
supplies both. These cells are club-shaped, but 
do not possess stiff hairs which project to the exterior. 
They give off fibrils which enclose the bases of the 
cells of the pit which themselves bear sensory hairs 
This organ is probably connected with chemical sense 

Royal Microscopical Society (Industrial Applications 
Section^, February 25 —The microscope m the textile 
industries F Summers The microscope in cotton re¬ 
search Two mam lines of activity can be distinguished 

(1) The morphological structure of the raw ( otton hair 
itself is the object of investigation both in the natural 
condition and also after modification of its structure 
and properties by the action of chemical substances, 
as m various trade processes, such as merccn&ation 

(2) The search for the causes of the many delects - 
popularly known as faults—in cotton yarns and fabrics, 
which may be due to the presence of abnormal hairs 
in the raw material or to irregularities introduced 
during the various spinning, manufacturing, or 
finishing processes The action of mildew upon 
cotton at every stage of manufacture is also pro¬ 
ductive of many defects, causing discolorations or, 
at times, actual decomposition The study of 
methods for the prevention of mildew growth on 
cotton goods forms one of the mam features of the 
botanical research —T B Bright Methods of 
examination of mildewed cotton material In the 
majority of cases mildew is easily diagnosed, but 
occasionally, though the damage is considerable, 
there is very little fungus growth, and careful examina¬ 
tion under the microscope is necessary 

Physical Society, February 27.—J J. Manley 
Notes concerning the Sprengel pump The w^alls of 
the pump are freed from gas skins by electric means, 
and the shattering of the mercury pellets (which tends 
to liberate gas) is checked by a special construction 
of the fall tube —J Young The Thomson effect in 
copper, iron, and carbon steels The apparatus 
described by Nettle ton m the Proceedings of the 
Physical Society, April 1922, has been employed. 
Different results were obtained accoiding as the 
electric current m the wire under test flowed with or 
against the temperature gradient —D W Dye • 
An improved cathode-ray tube method for the 
harmonic comparison of frequencies and for the 
delineation of their wave form. Convenient arrange¬ 
ments for the superposition of a telephonic and a 
radio-frequency displacement of the light spot of a 
cathode-ray tube are described. The arrangements 
include the following . (x) Circular or elliptical trace 
at a telephonic frequency to serve as a time axis ; 
(2) radial, circular, and straight-hne displacements at 
low radio or high audio-frequencies superposed on 
the circular or elliptical time trace ; (3) the super¬ 
position of a long narrow elliptical time displacement 
and a straight-hne high-frequency displacement in a 
direction at right angles to the major axis of the 
ellipse. By this means a considerable portion of the 
time ellipse is nearly a straight line representing a 
uniform time axis. The wave shape at the high 
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frequency then appears m normal form, and may be 
made of quite consideiable sue When an oscillatory 
valve system is arranged with grid and anode circuits 
closely coupled and harmonically resonant to each 
other, wave forms consisting of a fundamental and a 
resonant single harmonic can be produced 

Linnean Society, March 5 —G C Robson Senation 
and asymmetry in the cephalopocl ladula The 
central tooth of the radula of many Octopoda exhibits 
a peculiar growth-phenomenon unique among the 
MoIIusca In the radula of Octopus vulgaris , for 
example, the ectocones in successive teeth occupy a 
progressively more external position, the migration 
from an internal to an external position usually 
occupying five teeth, after which a fresh ectocone 
appears and migrates outwards This senation is 
regularly asymmetrical The asymmetry is possibly 
adaptational —K H Barnard A revision of the 
family Anthundae (Crustacea, Isopoda), with remarks 
on certain morphological peculiarities Twenty-four 
genera are recognised, of which seven arc new' 
Sixty-six species are diagnosed, of which tw enty-one 
are described for the first time Particular attention 
is given to the occurrence of paued and unpaired 
statoeysts and to the arrangement of the parts 
fonmng the tail-fan —E Marsden Jones The 
pollination of Primula vulgaris Fifteen species of 
msccts w r ere seen visiting the flowers Of these, six 
have a proboscis long enough to pollinate satisfactorily 
and % appear to be adequate to effect pollination 
Bombylius especially was found visiting consistently 
and almost exclusively the primrose No night 
visitors were seen The plants examined showed a 
good record of seed production, while two plants 
under control, a long and a short styled form, failed 
to produce a single capsule It therefore seems that 
insect agency is necessary to secure pollination 

Edinburgh 

Royal Society, March q—A H R Goldie Dis¬ 
continuities 111 the atmosphere The origin of “ in¬ 
versions " of temperature and discontinuities of 
motion in the atmosphere, and the dynamics of waves 
at a surface of discontinuity, are discussed , events 
are supposed to take place under adiabatic conditions 
It is suggested that continuous ground level records 
may provide a means of estimating upper air structure 
The effects of rotation of the earth on the wave 
motions are de?lt with mathematically, and the 
results are in fair agreement with actual values taken 
from autographic records —A P Laurie Stone 
decay and preservation of buildings The principal 
cause of rapid decay of stone is the crystallisation of 
calcium sulphate within the stone. The pollution 
of air by sulphur dioxide extends to iemote regions 
in the country, and in the case of silicious sandstones, 
pollution of the stone with lime dissolved out of the 
moitar or cement acts as a trap for the sulphur acids 
Anything in the nature of a skm over the surface of 
the stone like cement or plaster of Pans acts hke an 
osmotic diaphragm, allowing free evaporation of 
watei but causing a crystallisation pressure within 
the stone Thus the length of life of limestone 
buildings will probably be increased by periodical 
washing m the summer Stones should be selected 
for their resistance to acid attack and the rapidity 
with which they absorb and lose watei.—W. H. 
Watson An investigation of the absorption of super' 
posed X-radiations Two beams of X-rays trans¬ 
mitted in different directions through aluminium 
do not suffer any change in absorption as a result of 
superposition This holds when both beams experi¬ 
ence the J transformation by transmission. No 
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information could be obtained for the case where 
only one beam is so transformed. The incidence of 
a hard primary beam on silver which is absorbing a 
beam of the characteristic radiation of K series of 
that element does not influence the absorption of the 
latter beam in the manner expected in terms of C T R 
Wilson’s conclusions from p-ray photographs —H S 
Allen Note on Whittaker’s quantum mechanism — 
H W Turnbull and J Williamson The minimum 
system of two quadratic forms A strictly irreducible 
system of projective invariants of two quadratics 
and any number of linear forms consists of 3« +1 
members, where n is the number of homogeneous 
variables involved The number of algebraically 
independent invariants is 3 n —Marion C Gray The 
equation of the conduction of heat. The problem 
of the conduction of heat depends on the solution of 
a second older partial differential equation of para¬ 
bolic type Various general solutions of this equation 
have been given, notably b\ Fourier, Forsyth, and 
Foincarf* The apparently different general solutions 
can be dcuved from one another 

Paris 

Academy of Sciences, February 23 —Ch Moureu 
The destruction of the original calorimetric bomb of 
lierthelot Its replacement by a bomb of a new 
type — Georges Giraud The generalised problem 
of Dmchlet , non - linear equations with m vari¬ 
ables — Gaston Julia Series of rational fractions 
of iteration — N Abramesco The curves of conver¬ 
gence of senes proceeding according to the inverse of 
given polynomials — L6on Pomey The theorem of 
the existence of solutions of linear partial mtegro- 
differential equations — Georges Valiron An integral 
function of zero order w'hich is a solution of an alge¬ 
braical differential equation — Jarry-Desloges Con¬ 
tribution to the study of the phenomena of the surface 
of the moon Ferrier and L Besnerais A new' law of 
electromagnetism Admitting that two electrified 
particles exert on each other actions of equal and 
opposite magnitude dW}dr with W ~f*F(u, . . )jr 9 it 
is possible to conceive the existence of an electric ether 
constituted uniquely by particles of the same sign, 
lhis formula can interpret, not only the known 
phenomena of electromagnetism, but also certain 
hitherto unexplained facts in the field of radio¬ 
activity — B Szilard . A method of comparison per¬ 
mitting the measurement of extremely small currents. 
A detailed descnption, with diagram, of a method of 
measuring very small ionisation currents of the order 
of 1 U E S with an absolute error of 1/10 6 U E S 
unit —Francis Liana The transparency of glasses 
m the infra-red Fifteen kinds of glass have been 
studied in the mfra-red spectrograph of Moll For a 
thickness of 13 mm and for radiations of wave-length 
higher than 3 '2/u, all the glasses were found to be 
practically opaque The glass which has been found 
the best as regards transparency and dispersion is the 
flint D/262 —Nicolas Perrakis Trouton's quotient 
at the absolute zero of temperature Trouton’s ratio 
tends to a finite limit as the temperature approaches 
the absolute zero —Francis Perrin The theory of 
polarised fluorescence. The influence of the viscosity. 
—Fred VRs * The spectrophotometric measurement 
of P n . A formula is derived by means of which the 
hydrogen ion concentration can be obtained as a 
function of the ratio of the absorptions, independently 
of the concentration of the indicator and without a 
preliminary empirical standardisation —G Athanasiu: 
The sensibility of actinometers with mercury elec¬ 
trodes —A. Wahl and Th. Faivret: The derivatives of 
methyl-7-isatin.—Jovan Cvijic : Morphological types 
of calcareous strata,—Jean Lugeon : The relatione 
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between various meteorological discontinuities and the 
atmospherics m the neighbourhood of mountain 
chains Atmospherics differ considerably on the 
plain, in valleys, and on high mountains There 
appears to be a direct relation between the electrical 
state and the weather present over the whole of the 
Alps and the Jiua—L Petitjean A stationary dis¬ 
continuity m the western Mediterranean—H, Colin 
and A Grands ire The structure and chemical pro¬ 
cesses in the beet-root — Henri Jean Frossard The 
production of the voice —H Violleand L de Saint-Rat 
The haemostatic properties of pectin —Ed Bayle and 
Ren6 Fabre . Study of the urinary elimination of 
alkaloids derived from isoquinoline and especially 
hydrastine A small proportion, about 3 per cent , 
of the hydrastine absorbed is eliminated with the 
urine — E Faur^-Fremiet and Boris Ephrussi The 
action of temperature on the movement ol translation 
of Arcella vulgaris —Robert Weill The skeletonisa- 
tion of the nematocysts of the Cmlenterata —Maurice 
Piettre A new process of metabolism of the reserve 
fats Butynsation outside the breast—E Marchoux 
The action of arsenic on the malaria due to P vivax 
Stovarsol (acetylanunophenylarsenic acid) adminis¬ 
tered either bv the mouth or by injection has a rapid 
action on P vivax, causing its disappearance, but 
P malaria* and P jalnparum are unaffected by this 
drug Tins is evidence against the view' that there is 
only a single parasite, capable of undergoing morpho¬ 
logical and biological variations accoiding to 
circumstances. 

Royal Society of New South Wales, December 3 — 
Griffith Taylor and F Jardine Kamilaroi and white ; 
a study of racial mixture in New South Wales The 
work w^as carried out chiefly upon aboriginals of the 
Kamtlarm tribe and their hybrids with the w r hites 
The tribe occupies the central-north New South Wales. 
Fifty individuals were measured and details of their 
castes, hair, eyes, skin colour, etc , w r ere obtained 
iq full-bloods, 7 three-quarter-castes, and 6 half-castes 
are discussed among the adults, and about a dozen 
children The variation of cephalic index with influx 
of white blood is not noteworthy and does not 
appear in the frequency curves The face index, 
however, shows a broadening m this respect 1 he 
nasal index frequency curves indicate influx of white 
blood very clearly, the half-castcs being much more 
leptorhine. The hair is wavy to curly among the 
full-bloods, 1 e not very different from the hair of 
white folk True curly hair w-as only noticed once 
The eyes are usually muddy brown, sometimes with 
a narrow, slate-blue margin The skin colour (under 
arm) is rarely chocolate, usually red-brown in the 
full-blood men, and Indian red in the women, It 
changes fairly regularly through yellow-brown to 
ochre with larger proportions of white blood — 1 < H 
Cambage Acacia seedlings, Pt X Seeds of Acacia 
podalyncefoha and A. melanoxylon have germinated 
after having been immersed in sea-water for five and 
seven and a half years respectively, the latter case 
being regarded as a record for the experiment 
Certain of the species of Acacia which flower in mid¬ 
summer take about one year to ripen their pods, 
while those flowering in the very early spring com¬ 
monly have mature pods in four or five months — 

R. Penfold : The essential oil of Boronia safrolifera 
This recently named species of pinnate leaf Boronia 
grows in the swampy portions of the heath country 
around Broadwater, Richmond River, NS.W. The 
leaves and terminal branchlets yielded 1 *45 per cent. 
01 a pale yellow oil heavier than water, highly refract¬ 
ing, and possessing an odour of its principal con- 
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stituent, safrol, which was present to the extent of 
70-75 per cent The other constituents are d-a-pmene, 
methyl eugenol, with minor quantities of a phenol and 
paraffin The oil possessed the following constants 
Specific gravity, 15/15" C , i 034, optical rotation, 
+ 3*70°, refractive index, 20° C, 1 5180—F R 
Morrison A chemical examination of the seeds of 
the “ Bunya Bunya ” (Araucaria Bidwilh) Part I 
The tree is one of the Queensland pmes, and bears 
annually cones containing more than 100 seeds The 
kernel constitutes 77 per cent of the seed The 
composition of the air-dried powdered kernel was 
determined as follows Fat 2 6 per cent , dcxtnn 
7 72 per cent, starch 65*83 pei cent, crude fibre 
7*93 per cent , moisture 13 82 per cent , ash 2 1 per 
cent Microscopically, the starch resembles rice or 
maize starch —M B Welch A further contribution 
to the knowledge of the silky oaks The anatomical 
structure of a number of timbers belonging to the 
natural order Proteacese, and often knowm as silky 
oaks, was described The woods are charactensed 
principally by their large multiseriate rays—\Y R. 
Browne Notes on the petrology of the Prospect 
intrusion The mode of occurrence of analcite and 
othci zeolites in the intrusion as w r ell as ehlonte, 
serpentine, and calcite, is discussed, and reasons are 
given for regarding them as due to I ate-magmatic or 
deuteric processes The lock composing the intrusion 
should be called an ohvinc-analcitc-dolente rather 
than an cssexite 

MfcLBOURNr. 

Royal Society of Victoria, December it —T H 
Laby and Miss Nelson The thermal conductivity of 
gases a contribution to the International Critical 
Tables A description is given of the method by 
which the values of the conductivity contained in 
the tables are arrived at from the determinations 
available A weighted mean is taken hor air the 
results of different observers are so weighted that 
equal weight is given to the methods—cooling 
thermometer, hot wire, and plate method—which 
have been used to determine the conductivity of 
gases The temperature variation of conductivity of 
a number of gases is expressed by means of Suther¬ 
land’s formula —T H Laby and E O Hercus 
Experiments on the mechanical equivalent of heat 
made with the apparatus described in Nature, 
June 30, 1923 The value of the 20" C caloric is 
higher than the usually accepted value 4*180 (or 
4*181) x io 7 erg. A recalculation of the indirect 
electrical experiments of Callcndar and Barnes, 
Griffiths, Jaeger and Steinwehr, allowing for the 
departure of the electrical units used by r these 
observers from their ptobable COS values, gives a 
mean of 4 183 x io 7 erg per 20° caloric— W J Young 
and J R Vickery The changes which take place 
during the freezing of beef for export Alterations in 
the microscopic structure produced by freezing at 
three different rates were compared by cutting 
sections while the meat w*as still frozen, and examining 
under the microscope in a room well below' the 
freezing point. The freezing methods used were 
liquid air, brine at -15 0 C., and air at -15 0 C, the 
times of freezing being almost instantaneous, 2 5 and 
15 hours respectively The section frozen in liquid 
air presented a homogeneous granular appearance; 
the other two contained large crystals of ice between 
the muscle fibres, many of the latter being twisted 
and broken in the process The difference was much 
more marked m the sample frozen most slowly The 
changes occurring in the refrigeration of beef occur 
in the actual freezing —Miss Kerr : The symbiosis 
of Loranthus and Eucalyptus. For a time at least a 
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Eucalyptus stock which has no foliage of its own can 
be nounshed by a parasitic Loranthus, t,e. that a 
relationship may be established analogous to that 
between the stock and scion in a grafted plant The 
injurious effect upon the host plant is due to the 
excessive transpiration rate of'the parasite, which 
causes the host plant to suffer from lack of water, 
particularly dunng dry periods.—G F. Hill Ter¬ 
mites fiom the Australian region • descriptions of 
new species and hitherto undescnbed castes Eight 
species arc proposed as new, including two species 
of Euteimes from W Australia and one species each 
from N Queensland and N Territory, one species 
of Calotermcs each from Victoria and N Territory, 
and two fiom Lord Howe Island The alatc imagos 
of two species of W Australian Eutermes, hitherto 
known in the sterile castes only, and tiie soldier caste 
of two species of Calotermcs (from Victoria and W 
Australia respectively), hitherto known in the alatc 
form only, are described for the first time One of 
the latter, C obscurus (Walker), until recently known 
only from the badly-damaged type and a very in¬ 
adequate description, has been rc-discovcred m the 
type locality and fully descubed A new name 
(C rufmotum) is proposed for the Victorian species 
previously described in detail and provisionally 
referred to the last-mentioned speues by the writer — 
J A Smith The graduation of the circle Early 
graduations by hand, and the ingenious steps in the 
evolution of the " graduating engine " were outlined 
The design and construction of modem machines 
such as the Swasey were described The attainable 
precision is of the order of a maximum deviation of 
onc-tentli of an inch at one mile. 

Vienna 

Academy of Sciences, February 5 —Scientific 
results of the expedition to the Anglo-Egyptian Sudan 
(Kordofan) undertaken by F Werner in the year 
1914 XXI—I Sjostedt Isoptera, reporting two new 
kinds of termites, with an appendix r>y R Ebner on 
termite buikLngs XXII—W Adensamer : Mollusca, 
including those of the Blue Nile —H Pettersson * 
Communication from the Radium Institute, No 176. 
Theory of the method of atomic disintegration A 
simple arrangement is described which enables the 
H-particles and reflected a-partides from disintegrated 
elements to be observed when weak radium C or 
thorium C preparations are used The use of tins 
arrangement for observing the number of H-particles 
emitted simultaneously by a disintegrated nucleus is 
shown by a series of measurements with aluminium.— 
H Handel-Mazzetti Plant* novae Sinenses Thirty- 
second contribution, including three new species of 
Lysimachia —A K6hlcr : The granulite and granuhte- 
gneiss problem m the south-western forest quarter of 
Lower Austria near Sausenstein, Wieselburg and Melk. 
— O Wettstem A new species of mouse from Lower 
Austria— R. Andreasch On carbamide and guiarn- 
dine derivatives of the sulpho-fatty acids—O Leh¬ 
mann The geographical results of Dr, H Handcl- 
Mazzetti's journey through Guidschau (Kweitschou) 
in South-Western China. 
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The National Physical Laboratory Report for the Year 1924 (Pub¬ 
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221 (London HM Stationery Office ) Ha t id net 
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Proceed 1 nge of the University of Durham Philosophical Society 
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Diary of Societies. 

TUKSI) AT, April 14 

Institution or Electrical Engineers (East Midland Sub Centre) (at 
Loughborough College, Loughborough), at fl.46 - A, B Malllnson and 
others Discussion on Justifiable Smatj Power Plants. 


WKDJfKSDAY, ArniL 16 

Institution ov Automobii k Km* INKERS (Birmingham Graduates' Meeting) 
(at Chamber of Commerce, Birmingham), at 7 30,—A, Weatherstone : 
High speed Motor cycle Engine Valve Gears 
Institution or BircininAt. Knoinbkrji (Hheffietd Hub - Centre) (at 
Royal Victoria Hotel, Sheffield), at 7 80—Dr F. 8. Goucher ■ The 
Strength of Metals at High Temperatures 


THURSDAY ; April 16 

Institute or Chrminthy (Belfast Hectlon) (at the Queen's University, 
Belfast), at 7.30 — Pj-of Bymmors Address 
Institute o v Metals (London Local Hectlon) (at Institute of Marine 
Engineers), at 7.80 —O H M. Jenkins Metals In the Gaseous State 
Optical Soi im (at Imperial College of Science and Technology), at 7.30. 
—-T Guild The Geometrical Solution of Colour Mixture Problems,— 
— Peeling and Van Neok Exhibition and Description of The Hahn- 
Guere Workshop Microscope, The ‘‘Artlsol" Mirror Arc lamip 


FRIDAY , April 17 

Diksel Engine Uhkhh' Association (at Engineers 1 Club, Coventry Street, 
W.l), at 3 80 — J. L Chaloner : Recent Oil engine Developments. 

Rotal Photographic Society or Great Britain (Pictorial Group), 
at 7.—'Dr H D'Arcy Power . The Reproduction of Colour and Tone. 

Junior Institution or Engineers, at 7.30. —W. T. Dunn: Vertical 
Retorts 

North-East Coast Institution or Enoinkriib and Shipbu tu>*»e 
Middlesbrough Graduate Beotian) (at Cleveland Scientific and Teohnlcal 
nstitution, Middlesbrough), at 7.80 —Question Night. 

Rotal Society or Medicine (Klectro-Therapeutics Section), at B.30.— 
Sir Henry Gauvain The Organisation ana Work of a Light Depart* 
roent in a Surgical Tuberculosis Hospital —I>r G Murray Levtak: 
The Selection of Apparatus for the Production of Artificial Sunlight 
—Prof, Russ and Dr Peacock: Ulfcra-vlalet Radiation. 


SATURDAY, April 18. 

Institute or British Foundryubn (Lancashire Branch, Junior Section) 
(at Municipal College of Technology, Manchester), at 7.— A. Hill: 
Foundry Materials. 

Bolton and District Managers’ and Overlookers 1 Association (at 
the Institute, Henry Street, Bolton), at 7.80.—B. Robinson : Education 
and Industry. 
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The Universities and International 
Relations. 1 

I N the United States, the Government takes no part^ 
in the promotion of international interchanges of 
students and teachers, except in a negative sense— 
through the application of the laws restricting the im¬ 
migration of aliens ; but several powerful corporations 
do very energetically encourage such interchanges. The 
activities of the American University Union in Europe 
(London and Paris) and the American Council on 
Education, in which the Union is now merged, are well 
known. The Council’s Educational Record of April 
gives particulars of 76 American organisations in 
the field of international educational relations. One 
of these, the Institute of International Education, 
founded in 1919, administers a large number of scholar¬ 
ships for students of various nationalities, makes grants 
for expenses of foreign travel to American professors on 
leave of absence, publishes guide-books for foreign 
students in the United States and for American students 
in foreign countries, holds educational conferences, and 
serves as a clearing-house for information relating to 
international education. It has, moreover, fostered the 
formation of clubs for the discussion of international 
relations in American universities. 

The Rockefeller Foundation devotes vast sums to the 
endowment, largely by means of international fellow¬ 
ships and grants to foreign universities, of study and 
research in medicine and hygiene. “ International 
House,” opened in 1924 in New York as a residential 
club to accommodate 500 students from all parts 
of the world, was built by Mr, J. D. Rockefeller, 
Jun. This philanthropist founded in 1923 an 
” International Education Board,” which has estab¬ 
lished the International Institute of Teachers College, 
Columbia University, and endowed it with an annual 
grant of 100,000 dollars a year for ten years. The 
work of this institute comprises the exposition of 
American ideals and institutions as a basis for under¬ 
standing American education, instruction in American 
systems of pedagogy and their adaptation to foreign 
situations and problems, and visitation of American 
schools. In 1923, some 250 foreign students were 
availing themselves of these facilities for " becoming 
intellectual subjects ” of America, and there were also 
in attendance 100 Americans who held posts as teachers 
in other countries. Other appropriations of the Inter¬ 
nationa] Education Board, amounting in all, up to 
June 30, 1924, to more than six hundred thousand 
dollars, include 60 science fellowships for workers in 17 
countries.. 

In 1921 the number of foreign students in United 
States colleges and universities was 8357. In the same 

1 Continued from p. 5*3. 
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yeat, the universities of Germany, which, before the 
War, had more than those of any other country, had 
6334. This, considering the troubled condition of the 
country, is a surprisingly large figure. The close 
relations formerly existing between German and 
American universities have not yet been restored, but 
steps in this direction have been taken. The Inter¬ 
national Institute of the University of Heidelberg for 
the study of English and American institutions has on 
its advisory council eleven eminent representatives, 
including several presidents, of American universities; 
it invited the Director of the Institute of International 
Education to be the council's chairman 

The American Commission for Relief in Belgium was 
responsible for founding in 1920 the Fondation Uni- 
versitaire in Brussels with a capital of 55 million francs. 
This foundation, in addition to its other activities, 
makes grants for study in American universities to 
Belgian graduates and vice versa, and arranges exchange 
visits of professors. The American - Scandinavian 
Foundation provides 40 travelling fellowships of a 
thousand dollars each for travel and study by American 
graduates in Scandinavian universities and vice versa 
In Spain, the oversight and direction of all matters 
relating to State scholarships tenable abroad, exchanges 
of teachers and students, bursaries in connexion there¬ 
with, and courses for foreign students, are entrusted to 
the Junta para Ampliacibn de Estudios e Investiga- 
ci6nes Cientificas. This body has established a Spanish 
Institute in New York, which is housed in the offices of 
the Institute of International Education. 

In Great Britain and Ireland the international inter¬ 
change of university students and teachers is encouraged 
neither by the State as in France, Italy, and Spain, nor, 
with the exception of the Rhodes Scholarship Trust, by 
great corporations as in the United States. There 
are, however, a number of travelling fellowships and 
scholarships established in connexion with some of the 
universities, and since 1922 the National Union of 
Students of the universities and university colleges of 
England and Wales has been active in promoting 
foreign travel of English students and their intercourse 
with students abroad. 

It is sometimes assumed that international inter¬ 
change of students must necessarily tend to promote 
international amity through dissipating prejudices and 
misconceptions, but it is by no means always the case 
that the impress on the mind of the university student 
of the contacts he makes when sojourning in a foreign 
university has this desirable tendency. The same may 
be said of the impressions produced by university 
students and teachers visiting foreign institutions. 
Quality is all-important, and measures undertaken for 
the indiscriminate multiplication of interchanges may 
NO. 2894, VOL. 115] 


do much harm to the cause their authors wish to 
promote. This principle was fully recognised iri the 
framing of the Rhodes scholarships scheme and its 
new American counterparts, and it should never be 
lost sight of by those whose duty it is to award scholar* 
ships tenable in foreign countries 

It is, on the other hand, important that the visitors 
should have sufficient opportunities of participating 
fully in the social as well as the academic life of the 
university. To those who fulfil its matriculation re¬ 
quirements, the university opens its doors and thence¬ 
forward treats them all alike without respect to race, 
creed, or nationality. The ordinary matriculation 
requirements are, moreover, relaxed m favour of 
students who, having been educated abroad, are not 
prepared to pass the ordinary English matriculation 
examinations, but have qualified for admission to a 
foreign university. For the university to show still 
further solicitude for the interests of foreign students as 
such by making special provision for their social well¬ 
being would be inappropnate and liable to misconstruc¬ 
tion. Their special needs, however, have been made 
the subject of sympathetic consideration by several 
bodies not officially connected with the universities, 
notably the Student Christian Movement, the National 
Union of Students, and the League of Nations Union. 

In relation to such matters as the provision of 
opportunities for social intercourse, obtaining suitable 
accommodation in term and during vacations, the help 
afforded to foreign students by these bodies is of great 
value. Discussions'promoted by the National Union 
of Students have stimulated among student bodies 
an increasing interest in international relations: an 
interest which has led to the formation of “ Hospitality 
Committees,” which have invited parties of about half- 
a-dozen students of universities in Germany, France, 
Czecho-Slovakia, Denmark, and Norway to visit English 
universities during term. As a rule, one party is invited 
each term. On arrival the visitors become the guests 
of English student organisations, thus being saved all 
expense of board and lodging, and are given an intimate 
view of English life in the universities ; in some cases 
even railway travelling expenses have been borne by 
hosts. The period of stay in each university varies 
from three to ten days. Universities that have already 
entertained in this way are Cambridge, Oxford, London, 
Liverpool, Birmingham, and Leeds. To some extent 
these visits are of a reciprocal character, student bodies 
in foreign universities offering similar hospitality to 
parties of English students, but there is nothing m the 
shape of bartering in connexion with them, the invita¬ 
tions being in every instance free, unconditional, and 
spontaneous, and actuated by a desire to promote good 
feeling between the nations, \ *!* 
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Finally, mention must be made of certain organisa¬ 
tions which are international not only in their activity, 
like the bodies already mentioned, but also in their 
constitution: The Committee on Intellectual Co¬ 
operation of the League of Nations, with its University 
Information Office; the Confidiration Internationale 
des fitudiants, formed at Strasbourg in 1919; the Inter¬ 
national Federation of University Women, founded in 
1950; and the World's Student Christian Federation. 
AH these in different ways work for international har¬ 
mony through improved mutual understanding, and 
cultivate a certain detachment from the national point 
of view and a spirit of mutual toleration, which are in¬ 
dispensable preliminaries for co-operation. Education 
is, no doubt, a peculiarly favourable field for inter¬ 
national co-operation in certain conditions; for example, 
there is now a valuable opportunity for co-operation 
between Great Britain and China; but to what extent 
internationally constituted bodies are suitable instru¬ 
ments for organising such co-operation is doubtful. 
Owing to the diversity of their constituents, they are 
likely to be less effective in some respects than national 
bodies such as the American Institute of International 
Education. 


Recent Atomic Theory, 

(1) The Theory of Spectra and Atomic Constitution: 
Three Essays. By Prof. Niels Bohr. Second edition. 
Pp. x-f 138. (Cambridge : At the University Press, 

1924. ) 7 s. 6 d. net. 

(a) Vorlesungen uber Atommechamk . Von Prof. Dr. 
Max Bom. Herausgegeben unter Mitwirkung von 
Dr. Friedrich Hund. (Struktur der Materie in 
Einzeldarstellungen, 2.) Erster Band. Pp. ix + 358. 
(Berlin : Julius Springer, 1925.) 15 gold marks. 

(3) Zeemaneffekt und Multiplettstruktur der Spektral - 
Union. Von Dr. E. Back und Prof. Dr. A. LandA 
(Struktur der Materie in Einzeldarstellungen, 1,) 
Pp. xii + 213 + 2 Tafeln. (Berlin: Julius Springer, 

1925. ) 14*40 gold marks. 

HE structure of the atom will be generally 
admitted to provide the most fruitful and 
important field of work in modern physics, but even 
so it can be but rarely necessary to welcome simul¬ 
taneously three books of such importance dealing with 
this one subject. Let us extend to the three at once the 
warmest possible welcome, and proceed to consider 
separately their individual contents, and the light that 
they throw on the recent trend of speculation in atomic 
theory. 

(1) It is convenient to consider first the reprint of 
IftdL Bohr's three essays, to which, in this edition, an 
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appendix has been added describing shortly later 
developments which correct and amplify certain earlier 
statements, particularly in the third essay. The theme 
of this whole book may be called the u central orbit' r 
theory of the atom, originated by Prof. Bohr, and 
developed largely by Prof. Sommerfeld and himself. 
The theory sets out to co-ordinate the main features of 
atomic structure, spectra, and other properties on the 
basis of a classification of the orbits of the electrons in 
the atom into groups, specified by the two quantum 
numbers n and k } which must characterise any orbit 
in a conservative central field of force, not obeying the 
law of the inverse square. Purely electrostatic forces 
must still give rise, by a screening effect, to such 
deviations from the inverse square The success of tliis 
theory is now a commonplace The development of 
any significant theory consists of two parts of equal 
importance—the determination of the field of facts 
which the theory can successfully correlate, and the 
determination of the field of facts which, by their very 
nature, must lie outside the domain of the theory In 
the case of the central orbit theory, as these essays and 
their appendix now make abundantly clear, these 
domains are already well defined The dividing line 
lies at that point at which it is necessary to introduce 
a third quantum number to account for optical and 
X-ray (“ relativisitic ”) doublets. Questions such as 
these are essentially connected with the interactions 
between one electron and others in an atom Bound up 
with them are all the questions connected with the 
closing of electronic groups and sub-groups, the 
numbers of electrons in these groups, chemical com¬ 
binations (other than of ionic type), and the insistent 
manifestations of half - quantum numbers These 
matters lie necessarily outside the domain of the central 
orbit theory, and the modification of theory necessary 
to meet them is not yet clear It is clear only that it 
must be fundamental. 

Great progress has already been made in this wider 
domain, thanks largely to the study of the Zeeman 
effect and its partial but strikingly successful interpre¬ 
tation in terms of a magnetically coupled system of 
core and series electron. But this is not enough. 
These, however, are matters deliberately excluded from 
Prof. Bohr's book, for which we may naturally turn to 
Profs. Back and Land£. In the field proper to the 
central orbit theory, its success has been singularly rapid 
and coniplete. Quantum numbers n and k can be 
specified with certainty for all electronic groups and aU 
(or nearly all) X-ray and optical terms (in the simpler 
spectra), and the general features and properties of the 
atom are convincingly represented. There remain only 
many interesting points of detail, especially in the 
assignment of quantum numbers for certain optical 
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terms ; but these may, of course, prove to be of unex¬ 
pected theoretical significance. 

If this interpretation of the situation is correct, and 
we may write Finis to the central orbit theory, a 
superficial feeling of disappointment is perhaps inevit¬ 
able, but still more certainly unjust Every valuable 
theory in process of development must raise hopes 
that are naturally extravagant. We have only to 
contemplate for a moment the successes of the theory, 
and the beautiful correlations it has introduced into 
such a wide range of physical and chemical properties— 
to read once again Prof. Bohr’s book—to lose all 
feelings of disappointment, and rest convinced that the 
theory, like the nuclear theory from which it springs, 
will remain a fundamental link in the chain of physical 
science. 

(2) The other two books to be noticed here arc the 
first two volumes of a series of monographs, of which the 
general title is “ Die Struktur der Materie,” and the 
general editors Profs. Bom and Franck, of Gottingen. 
The field of atomic physics is being developed at such 
a pace in so many directions that it is scarcely possible 
any longer to cover the whole ground in a single treatise. 
The outstanding attempt so to cover the ground is 
Prof. Sommerfeld’s monumental book. This has grown 
from 570 to 860 pages in four editions. Even so it 
cannot discuss fully many important questions. While 
it remains perhaps the best general introduction to 
the whole subject, detailed presentations of separate 
branches, in particular of the mathematical foundations, 
are also required, and it is to provide these that the 
present senes has been started. The need is admittedly 
urgent and these two volumes are worthy of the 
occasion. Let us hope that they will be speedily 
followed by worthy successors. 

Prof. Bom’s book on atom mechanics is a book for 
which there has been a peculiarly urgent need, for it 
should provide just that introduction to atomic theory 
which a mathematical student requires, presented m 
the mathematical form which he will most appreciate. 
There is no such book in English, or, previously, in any 
other language ; one may venture to hope that it will 
be shortly published in an English translation, for 
unless some similar book is written in English, Prof. 
Bom’s should be freely used by students to many of 
whom the language must prove a difficulty. The 
matter presented in this book is the mathematical 
structure of the present form of the quantum theory 
and its applications. It may fairly be described as an 
almost ideal mathematical companion volume to Prof. 
Bohr’s writings on the central orbit theory. Questions 
outside the field of this theory are deliberately excluded. 
In view of these} well defined limitations. Prof. Bom 
calls his book " Volume 1.” By this he explains that 
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he wishes to emphasise these limitations, and hopes to 
write some day in Volume 2 the next approximation 
to the true mechanics of the atom. 

Perhaps the best part of the book is Chapts. i. and ii., 
which develop, with exquisite attention to the finer 
points, the Hamilton-Jacobi theory and the formal 
quantum theory of periodic and multiply-periodic 
systems. The fourth and last chapter gives an account 
of perturbation theory, with (condensed) applications 
in particular to the helium problem, which it is most 
convenient to have in this form. It is true that the 
applications of the theory have been largely negative, 
but they have, as Prof. Bom says, sufficed to show that 
it is not the purely analytical difficulties of the w-body 
problem which conceal from us the details of atomic 
structure, but difficulties of an entirely different order. 
Negativeor not, this is a theoretical pointof fundamental 
importance. The remaining Chapt., lii., is entitled 
“ Systems with One Series Electron.” It might with 
advantage have been divided into two chapters, one on 
the general theory of the hydrogen-like atom, the other 
on the series formula of Rydberg and Ritz. The section 
on the hydrogen atom gives a systematic account of all 
the theoretical work on this atom, in which the 
modem formulation of the quantum conditions and the 
requirements of the correspondence principle are kept 
constantly m view. Systematic applications of the 
theory of secular perturbations are made at every 
stage. One is particularly thankful to find here an 
easily followed exposition of the difficult problem of the 
crossed electric and magnetic fields, after the elegant 
method of Lenz and Klein. 

The remaining section on the Rydberg-Ritz formula 
is an important part of the book, for the theory of this 
formula is one of the great successes of the present theory, 
and, in a sense, the basis of Prof. Bohr’s general scheme 
of atomic structure. The account here given is different 
m viewpoint to that of Prof. Sommerfeld (Ed. 4), being 
deliberately more theoretical. It contains, too, the first 
published proof of Prof. Bohr’s general theorem on the 
Rydberg-Ritz formula [When will Prof. Bohr publish 
his own still more elegant account ?], and an account 
of Prof. Bom’s own work with Heisenberg on the 
polarisability of the core. It culminates in an account 
of the determination of the principal quantum numbers 
of optical terms, leading on to a general survey of the 
periodic system. It must be admitted that it is possible 
to criticise this section on points of detail, but the 
theory is here least fully formed. It forms as a whole 
a most valuable contribution to the literature of thfe 
subject. 

(3) In the remaining book, by Profs. Bach and 
on multiple! structure and the anomalous 
effect, we pass, as we have already said, right 
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/*/i^sM^lotatto^ 1 of this field no one has contributed more 
;^th*n Prof. Lands himself. It is perhaps fair to say 
that his (the theoretical) section of the book is scarcely 
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a new systematic exposition of the present position of 
theory in this field, but rather reminiscent of a collection 
\vt reprints of his own and others' papers on these 
Subjects. It is therefore sometimes a tittle hard to be 
sure whether a statement is to be regarded as a state¬ 
ment of fact, a deduction from generalised theory, or 
frpm some specialised model. This perhaps is inevit¬ 
able and certainly extremely difficult to avoid at such a 
stage of development as the present. It is a great thing 
merely to have the work collected in this readily 
accessible form, especially the suggestive speculations 
on multiplet spectra of the second rank. The book 
should serve to stimulate further advances in this field, 
which will almost certainly be of dominant importance 
in the next development of atomic theory. The 
experimental (Prof. Back’s) section of the book appears 
to a layman to be an excellent systematic account of the 
experimental side of the determination of anomalous 
Zeeman types. This is not without its special diffi¬ 
culties when the type is a complicated one. A septett 
(if) line may split into as many as 33 components at x \ 
the normal separation, with a very large range in 
intensity. These difficulties are carefully treated, and 
there are numbers of extremely useful tables and 
diagrammatic representations of types. The book ends 
with a plate of 35 beautiful photographs. These alone 
almost reconcile one to its price. R. H, Fowler. 


Science for the Public. 

Chats on Science. By Dr. Edwin E. Slosson, Pp. 
vii4-a53. (London : G. Bell and Sons, Ltd,, 1924.) 
6$. net* 

Keeping up with Science ; Nates on recent Progress tn 
ihe various Sciences for Unscientific Readers , Edited 
by Dr, Edwin E* Slosson. Pp. xv + 355 + 30 plates. 

, (London: Jonathan Cape, Ltd., 1924.) 105, fid, net. 

T HE popularisation of science has been frequently 
discussed in the columns of Nature, and the 
subject is undoubtedly arousing increased attention. 
In the daily press there is evidence of a desire to 
! devote more attention to science; and some of the 
pleading dailies endeavour to secure that what they 
J»rif# is really authentic* On the whole, however, the 
lotion is fto from satisfactory, and in those cases 
^S&ere, the serving up of Science is left entirely to the 
jouftijdftt in search of stirring news, the 
is oftjen very deplorable. A newspaper that 
" It to commit a solecism in 

teanch.of knowledge, or with 
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such special matters as music and painting, ft often v 
found capable of printing the most egregious para* 
graphs in relation to science. 

The British scientific world constantly demurs to 
this treatment by the press, yet does little to help ‘ 
in bringing about a more satisfactory state of things* 
Certainly it is difficult to know what to do or to recoin^ 
mend. Some people go so far as to affirm that it is* 
not possible to do anything at all with the physical 
sciences. u You can count/* they say, “ on no know* 
ledge even of the most elementary kind in the minds 
of your newspaper readers; how can you expound 
new discoveries when on every occasion you have to 
go back to the very alphabet of science as your starting 
point ? ” The answer is, no doubt, that while very 
much cannot be done, something may be done, and 
that it is desirable for the scientific world to help in 
making that something as good as possible. 

It is important to recognise the difference between 
knowing science and knowing about science, for the 
present-day demand, which the circumstances of our 
disordered world have greatly intensified, seems to 
be, above all, for a better knowledge about the ways 
of science. Scientific men are beset to-day by eager 
inquirers who want to know what is the real incidence 
of science upon thought and life, how much it can 
contribute to right thinking and right living, how far * 
it embodies an element of the spiritual. How is it 
possible to respond at all effectively to this demand ? 

It is with this question in our mind that we take up 
with interest the two books before us from the hand 
of the Director of Science Service, Washington. The ■ 
Science Service was founded by private enterprise in 
1921. “The Institution was intended to serve as a 
liaison officer between scientific circles and the out¬ 
lying public . . , and it has been doing what it could 
to spread a knowledge of scientific achievement and 
ideals by means of newspapers, magazines, books, and 
motion pictures.” It has been warmly encouraged by 
American men of science, it has a large staff and, we 
understand, a thoroughly well-organised system of 
providing the press with trustworthy scientific news 
and other scientific copy in an acceptable form. 

Of the books under notice, that entitled “ Keeping 
up with Science ” consists mainly of articles which 
have formed a fortnightly page in the Country Gentle* 
man , The other book is exactly what its title states— 
"Chats' on Science/* each occupying two or three 
pages that can be read in as many minutes. In neither 
book ft there any ordered sequence or continuity of 
topics; indeed, the design seems to aim at quick change. 
u If that does not interest you particularly, then read 
this/' we seem to hear continually. As the Science 
Service takes all science for its province, we have in ; J 
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<tjbejbooto before us a variety in the contents which 
qjldtogether forbids description* From about a hundred 
^nd- forty articles which, with forty-four excellent 
^htttrations, occupy some 350 pages of “ Keeping up 
' todth Science,” the titles of the first dozen are: Science 
JUid Pseudo-science, Chemical Messengers, The Smell 
*of the Hive, How Baby Plants know the Way Up, 
Man sees 6,000,000,000,000,000,000 Miles, Making a 
Camera see Farther, The Warmth of a Snow Blanket, 
How Arrow-heads Are Made, The Hammering of 
Storms, Friendly Germs, Memory Knots, Champion 
Flyers. 

The reviewer would like to say at once that he 
thinks Dr. Slosson is exhibited by these books as a 
man of very remarkable gifts, and that he has set in 
action a plan of popularising science which is of the 
highest interest and deserving of our closest attention. 

In attempting to give some account of this plan, 
perhaps the first thing to be said is that Dr. Slosson 
appears in the guise of a modern journalist. One 
feels, from the title of the themes, from their composi¬ 
tion, from their form, that the writer must surely 
have served a long apprenticeship in the art of savour¬ 
ing and serving news for the multitude. In saying so 
much we may seem to be paying a very dubious 
compliment, but there is surely something good to 
be done with the peculiar power which the best journal¬ 
ists acquire of putting what they have to tell in arrest¬ 
ing form. The journalistic guise of Dr. Slosson will, 
however, be quickly penetrated by men of science, 
and as they read they will see the real scientific prophet 
that it masks. They will find under the surface of 
his light-hearted exposition and accompanying his 
quips and cranks, the evidence of a very serious 
purpose and a deep-laid scheme of worthy propaganda 
and genuine enlightenment. British readers will, of 
course, have to remember that what is written is for 
the American public. It would not quite do for us 
as it stands, but it nevertheless suggests the type of 
treatment that could be used for British readers. 

The chief interest is in surveying the choice of 
themes, in seeing what sort of points Dr. Slosson 
attempts,to make, and in observing the selection of 
facts, the fragments of philosophy, the intellectual 
stimuli that are used in achieving his purpose. 

It seems to the reviewer to be extraordinarily well 
done, and that Dr. Slosson and his Science Service are 
greatly to be congratulated on their achievement, 
They have taken journalistic ground, and if it is said 
—and no doubt it will be said—that they deal slenderly 
with the science they implant thereon, it cannot be 
regarded as less than a triumph that they are rescuing 
journalistic science from the hands which habitually 
made of it nothing but a useless travesty. They are 
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giving some true indication at least of the extent tov 
which science interpenetrates the whole of our modern 
civilised life, and of the influence which it must in¬ 
evitably have upon the greatest issues of human f 
existence. < 

In one of the chats on science there are given some 
statistics which give a measure of the success attained. 

It appears that among the articles on biological science * 
appearing during a month in fourteen prominent 
papers from as many different cities from Boston to 
Los Angeles, only a fifth of one per cent of the matter 
was deemed fictitious by authorities from Teachers' 
College, Columbia. These same authorities declared, 
indeed, that—“ Newspapers appear to be more up-to- 
date in things biological than are college and high 
school texts in the subject ” ; and in conclusion they 
turn tables on the teachers by advising them to make 
use of newspaper articles in class-room instruction in 
order to show that biology “ is meaningful to the 
student.” The success of Science Service in the 
United States, from the point of view of science as 
well as that of the public, makes us hope that an 
institution of a similar kind may be established in 
Great Britain. Whatever funds were provided to 
place such an organisation upon a sound footing 
would be returned many times in the form of increased 
attention to scientific study and support for scientific 
research. 


A Great Physician. 

The Life of Sir With am Osier By Harvey Cushing. 
Vol. r. Pp. xv 4 685 4 * so plates. VoL 2 . Pp. 
xii 4 728 4 21 plates. (Oxford: Clarendon Press; 
London : Oxford University Press, 1925.) 37 s. 6 d* 
net. 

HT'HE awaited Life of Sir William Osier is before 
JL us, His subject “ A Physician of Two Con¬ 
tinents,” the author has appropriately devoted the 
first volume to the Canadian and United States periods, 
while the second volume deals with the Oxford period. 
But to readers in the new world as well as the old, both 
volumes will appeal for the sake of Osier's great and 
lovable personality. 

Dr. Harvey Cushing, who handles pen and scalpel 
with equal skill, has made Osier live again for us in 
these pages. He has mainly effected this by a similar 
method to that pursued by Lockhart in writing the 
Life of Scott. So far as is possible, extracts from Sit 
William’s letters and the writings of his contemporaries 
are introduced to bring back the events of past day*; 1 
the art of the biographer is declared in the way ipv 
which these documents fall naturally into the <xyisr$a V 1 
of the main narrative. This indeed, as is stated 
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t lhort foreword, has been Dr. Cushing’s object, and 
hoe not wished, for the present at all events, to 
' Appraise Osier’s professional accomplishments. Most 
readers after perusing the book will agree that such 
comments would be superfluous. 

William Osier was bom on July 12, 1849, at Bond 
^Head, in Upper Canada. He came of Cornish stock 
through both parents. His father was a clergyman, 
the Rev. Featherstone Lake Osier, who settled as a 
^missionary in Canada in 1837 with his wife, Ellen 
Pickton, who died a centenarian. William, named 
after William of Orange, was the youngest son in a 
family of nine, nearly all of whom became distinguished 
in the affairs of their native country. At first destined 
for the church, the influence of two of his teachers, 
Johnson and Bovell, one a priest and school-master, 
first a theologian, secondly a naturalist, the other, a 
physician but at heart a priest, undoubtedly directed 
the young student’s attention to medicine through the 
portal of natural science. Osier’s studies of the 
Diatomaceae and fresh-water Polyzoa led him on to 
Entozoa and eventually to work on blood-films in 
London and Montreal; to note malarial parasites at 
Philadelphia and the amoebae of dysentery at Baltimore. 
He took his medical degree at McGill University in 
1872, and then passed two years of study abroad in 
the course of which he worked at physiology and 
pathology under Burdon Sanderson, to whose future 
chair at Oxford in the fulness of lime he was to succeed 
In the ’seventies, medicine was being again revolu¬ 
tionised ; to every port of knowledge came argosies 
rich in the new learning. Giants indeed were in those 
days ; Darwin had wntten “ The Origin of Species ” ; 
Huxley and Burdon Sanderson were making physiology 
a science, Pasteur was founding bacteriology, and 
Lister was re-making surgery ; Ferrier was discovering 
cerebral localisation ; Paget was wedding pathology 
to surgery; Virchow was teaching pathology in 
Berlin; and Villemin’s researches had paved the way 
for Koch’s impending discovery of the tubercle bacillus. 
Into the harvest of science came the young Canadian 
doctor, a worker as well as a gleaner. He returned 
to Montreal in 1874 as lecturer in the new subjects 
of physiology and pathology at his alma mater . 

Ten years of scientific work followed, chiefly in pure 
pathology, but towards the end of the Canadian period, 
Osier had found his life-work. In 1884 he accepted 
1 the post of professor of dinic&l medicine in the Univer¬ 
sity of Pennsylvania, and five years later was called to 
Baltimore as professor of medicine in the newly estab¬ 
lished Johns Hopkins Medical School. Dt. Cushing 
teHs in detail the story of Osier’s achievements here, 
y Be built up a wonderful Medical School; he was made 
4 fellow Of the Royal Society; he wrote a text-book, 


successive editions of which have been in the hands 
of medical students and medical practitioners through¬ 
out the world; he made it possible for the American 
students to study medicine in the wards by the bed¬ 
side ; he gained international reputation as a physician, 
a teachei, and a writer. At fifty-six years of age his 
cup overflowed with wisdom; yet fortune had more 
gifts in store for him, and the land of his ancestry 
claimed him as her own. 

After refusing many calls to other positions, in 1904* 
he accepted the Regius professorship of medicine at 
Oxford. It is a chair in which one may grow old 
gracefully; the duties attached to the post are not 
onerous, and ample leisure might have been afforded 
for Osier’s enjoyment of his library and literary 
pursuits. 

Sir William (he received a baronetcy in 1911) was 
not a man to rest on his laurels. Within a short space 
of time his personality was felt in the ancient Uni¬ 
versity, where he was soon known to the medical 
undergraduate as the most human of professors. He 
taught clinical medicine at the Radcliffe Infirmary ; 
he proved himself a classic and a philosopher at the 
high tables ol colleges , he and Lady Osier in their 
unbounded hospitality made Oxford the Mecca of 
every doctor and student and knit up a thousand 
close ties between England and America* His in¬ 
fluence went far beyond Oxford in constant demands 
for lectures, addresses, committees, and consultations; 
he spent himself freely for the advancement of learning 
and the good of mankind. The aim of Osier’s life is 
written in the preface to his text-book: “ To feel that I 
may have been helpful in promoting sound knowledge 
13 my greatest satisfaction.” Needless to add, this feel¬ 
ing was amply justified. The War came and clouded 
his last days with irreparable sorrow, but to the end 
in 1919 he was the captain of his soul. 

It has been stated that Osier made few contributions 
to science, and that his chief claim to fame rest s on 
his unquestioned abilities as a teacher and exponent 
of clinical medicine There is scant justice in this 
view, supported, though it may be, by Osier’s modest 
estimation of his own work. As has been mentioned, 
his bent for scientific research was shown in youth 
when, in his paper on the Diatomacese, he enumerated 
no species in 31 genera collected by himself. When 
only twenty-four years of age, he made the funda¬ 
mental investigation of blood platelets and was the 
first to describe these bodies in the circulating blood- 
In 1877 he described a form of broncho-pneumonia in 
dogs, due to a previously unknown parasitic nematode 
to whith Cobbold has given the name of Fliana Osleri. 
There is little doubt that, had he continued his studies 
in pure pathology, he would have taken high place 


in} 



5$4 







j'jjfii i&vesti^tpr and teacher. In many respects 
j iWfe prescient than some of his contemporaries, 
^r he>riy apprehended the importance of the new 
:V‘^th^gy And mode it the basis of scientific medicine. 
^;,3s4l practice is so generally accepted to-day that we 
to forget it is in large part due to Osier ; through 
iC his work and teaching the modem presentation of 
medicine, based on known causes with signs and 
symptoms explained or verified in the post-mortem 
room and in the laboratory, has emerged. 

Although a sedulous compiler of the work of others, in 
, medicine itself Osier made numerous original observa¬ 
tions In 1902, he described the condition of cyanosis 
' with polycythsemia, known as Vaquez-Osler disease, 
and -an hereditary malady characterised by multiple 
telangiectases associated with haemorrhages may 
rightly also be styled Osier’s disease. His Goulstoman 
lectures on malignant endocarditis, his lectures on the 
cerebral palsies of children, and his Lumleian lectures 
on angina pectoris, were based on a wealth of clinical 
experience and information. In addition to the work 
published under his own name, many important dis¬ 
coveries in various branches of medicine put forth 
by his colleagues and pupils can be ascribed to what 
Clifford Allbutt termed Osier’s wonderful power, only 
possessed by a few great teachers, of “ inseminating 
other minds ” 

As Dr, Cushing writes : (t There were indeed many 
Osiers: the physician, the professor, the scholar, the 
author, the bibliophile, the historian, the philanthropist, 
the friend and companion for young or old.” In 
literature and philosophy, his learning was profound, 
and his presidential address to the Classical Associa¬ 
tion at Oxford in 1919 on “ The Old Humanities and 
the New Science ” impressed his audience with his 
width of outlook, his easy mastery of great tracts of 
literature, and his all-embracing humanity in the 
widest sense of the term. Those who knew and loved 
Osier—and few men have been more personally beloved 
throughout the world—will feel grateful to Dr. Cushing 
for dwelling on the intimate aspect of Sir William’s 
character, for revealing through his own words his 
infinite capacity for friendship and his unselfish aid 
to every one who came to him *in doubt or difficulty. 
“ He talked with crowds and kept his virtue, or walked 
with kings—nor lost the common touch.” 

' Such is the story told by Dr. Cushing ; the theme 
is noble, the book is worthy of its subject; there is 
■little to criticise ; we could have spared a page treating 
of the Royal College of Physicians from a mistaken 
v point of view, and the addition of a complete list of 
Osier’s published writings would have been desirable; 
but the matter is all pure gold and the book should 
rank as one of the classical biographies, A. S, M. 
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Trees and How they Grow* By G. Clarke NuttalL . . 
Netv edition. Pp, xi + 184+7 0 plates. (London*, 
New York, Toronto and Melbourne: Cassell and 
Ltd., 1923.) 7^. net. , VA 

Mr. Nuttall’s work is a chatty book about tfat, 
botany, history, and literature of our common trees + 
The biological details are fairly accurate, attention l 
being paid to the pollination of the flower, the distribu-v 
tion of the seed, and the growth of the seedling* /" 
Errors, however, are not infrequent in the other part V. 
of the text, mainly due to previous writers, from whom 
the author has compiled. The remarkable hazel tree,- 
60 feet high, at Syon House, Brentford, is not the 
common species (as stated on p. 5, an error due to 
Tollemache in 1901); but is Corytus Colurna , the 
Turkish hazel, a large forest tree of S.E. Europe and 
Asia Minor There are actually three magnificent 
Turkish hazels at Syon, ranging in height from 68 to * 
87 feet 

The derivations of tree names in this book are mostly 
of the kind known as folk-etymology, and perpetuate 
time-honoured errors. The statement (p. 60) that the 
Lombardy poplar is a native of the Himalayas is without 
foundation, there being no doubt that it originated, 
as its name indicates, in the plain of the River Po. 
The statement (p. 16) that the word elm is a derivative 
of the Latin ulmus is incorrect, and certainly lends tio 
support to the tradition that the common elm was 
introduced into Britain by the Romans. The Wych 
elm is so called on account of its pendulous branches 
(A.S. mce , bending), and the etymology given on p. 16 
is impossible. The derivation (p. 24) of the Latin 
taxus , yew, from the Greek to £ov, a bow, rest* 
on a guess of Pliny and is not supported by any 
evidence. Absurd derivations of the Latin alnus , 
alder (p 47), and carpinus } hornbeam (p. 53), are put 
forward. Acorn means the fruit of the open country 
(A.S. <rxern ), and has no connexion (as stated on p. 104) 
with the A.S. ac f oak—the present spelling “ acorn ” 
being a good example of the influence of folk-etymology 
on the form of words. The word holly (p. 133) is not 
derived from the Norse, and has no connexion with the, 
word holy . The A.S. name of the tree is holm or holegn, 
cognate with the Irish cuileanrt and the Welsh*<#Zy*, 
Tins name is as old as the A.S. rnapel (Acer catnpestre)^ , 
which is said (p. 141) to be an old British name, ; 
“ handed down to us from days long before'Anglo- 
Saxons were thought of; and it is the only plant 
whose name has come down from those days.” This > 
is a fairy tale without any foundation. The lime tree 
owes its name to a corruption of the A.S. Uni, which 
survives in the adjective linden ; and the explanation 
offered by Mr. Nuttall is baseless. 

The book may be serviceable in Nature study classes* 
as it is cheap, readable, and provided with useful , 
illustrations. * ' T 

1 „ t'V 

The Borders and Beyond; Arctic, Cheviot, tropic* By Si 
Abd Chapman. Pp. xxi+489+35 plate*. (Lpndop i 
and Edinburgh: Gurney and Jackson, 1924.) 

This book is a fine record of personal (it 

wild life at home and abroad, and sets forth the opinions 3 
arrived at by the author as the result of 
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practical experience 6f hk subjects. He Opens by 
idiscussmg many points of interest in the life of the 
fed grouse and other game birds. Paced with such 
questions as “ Do grouse drink ? ” Mr. Chapman does 
not need to weigh the pros and cons or to meet opposing 
arguments: he simply knows, and has known from 
boyhood, that grouse do drink, and he can tell us how, 
and when, and where, with a wealth of circumstantial 
detail. Not least interesting are the chapters on what 
Mr. Chapman calls the “ globe spanners," those species 
of waders, particularly, which breed only on the Arctic 
tundras but migrate so far as South Africa, Patagonia, 
Tasmania, and New Zealand. He knows some of them 
in their northern homes and on their migrations in 
Spain and in Africa, but especially he knows them on 
passage on the Northumbrian coast. Various aspects 
of wild-fowling are also dealt with, and it is only a 
wild-fowler who readily becomes familiar with such birds 
as the brent goose. Further chapters are devoted to 
4i salmonology,” and finally the author sums up his far 
from complimentary views about modem zoology and 
bird protection laws respectively. 

Mr. Chapman has the defects of his qualities. He is 
too much out of sympathy with those who follow 
, different lines of study, and he often fails to recognise 
the limitations of his own method. Thus, he seems to 
claim questions of evolutionary relationships for the 

S culiar province of the field observer, attaching more 
port&nce to the evidence of habits than to the less 
plastic features of fundamental structure. Again, it is 
untrue that the curlew is described by British ornitho¬ 
logists simply as a resident species (although, as the 
author gracefully puts it, “ the precise verbiage may 
vary "); and the text-books may be pardoned for not 
following the author's example in dogmatically defining 
the winter-range of British native birds. The experi¬ 
ment with bats which the author ascribes to Thomson 
was merely quoted by him. 

The numerous illustrations are just what one would 
wish for in such a work, namely, field sketches from the 
author's own pencil: these are reinforced by some 
excellent coloured plates by Mr. W. H. Riddell. ft( 

TdbelUtt sur Rdntgenspektralanalyse . Von Paul Gtinther. 
Pp. iv+61. (Berlin: Julius Springer, 1924.) 4*80 
gold marks. 

X-ray spectroscopy has already invaded the domain 
Of chemical analysis and is no doubt destined to play 
An ever-increasing part in this field# It is to meet 
such a situation that Dr. Giinther has compiled this 
handy volume of tables* He has departed from the 
conventional method of classifying the lines under 
dements and has tabulated them in order of increasing 
-Wave-length. $uch ait arrangement, while suited for 
special purpose for which the tables are intended, 
tritor not be vejy popular among physicists, who will 
ft opa$7 prefer the more usual method j their needs 
however* already been catered for in various 
VpublicatiOiis, fa addition to the wave-lengths and their 
^rieptiffcatiou, this table give*, m the more important 
1, tfoe angles for the crystals commonly 

“ with tiie'jpctrometer. The actual values given 
basedott the measurements of Siegbahn 
* y mt h tile AT' series of the dements of 
surprising ; tp find that tyft 



. 1 5l|y \J* <' f u 1 ; ‘ **» ••, V 


accurate determinations, and differ in some cases con¬ 
siderably from those given by Siegbahn and de Broglie. 
This divergence appears to be confined to this set of 
lines. With this exception, the table has been very 
carefully constructed and is very complete. In addi¬ 
tion, Dr. Giinther gives in the introduction a brief 
description of the characteristics of X-ray spectra, and 
concludes with a series of tables on absorption co¬ 
efficients, critical exciting voltages, and the like, dn 
following the example of Siegbahn and including these 
tables, the author has materially increased the value 
of the book. The printing and general arrangement? 
are excellent, and the volume should prove a useful 
reference book to all engaged in X-ray spectroscopy. 

Biologit der Tiere Dtutschlands. Herausgegeben von 
Prof. Dr. Paul Schulze. Lieferung 6, Teil 4: Tut- 
bellana ; von Erich Rcisingcr. Pp. 4 64. ir. 3<f. 
Lieferung 7, Teil 42: Hymenoptera .; von H. 
Bischoff. Teil 49: Amphibia ; von A. Remane. 

Pp. 42.64 + 49.34. is. 10 d. Lieferung 8, Teil 42: 
Hymenoptera 1 L ; von H. Bischoff. Pp. 42. 65-156. 

1 s. 10 d. Lieferung 9, Teil 34 : Ephemeroptera ; von 
Georg Ulmer. Teil 50 : Reptilia ; von A. Remane. 

Pp. 34. 40 + 50, 29. 15. 8 d. Lieferung 10, Teil 32 : 

Plecoptera ; von Ed Schoenemund. Teil 40: 
Coleoptera I .; von H. v. Lengerken. Pp. 32. 34 + 

40. 36. ij. 10 d. (Berlin : Gebruder Bomtraeger, 
1923-1924) 

We welcome a further instalment of the parts of this 
extremely useful work on the natural history of the 
animals comprising the fauna of Germany. About 
one-third of the whole has now been issued, and as 
publication is apparently being pushed forward rapidly, 
the completion of the work may be looked for at a not 
too distant date The parts under notice follow closely 
the lines laid down by previous parts, and the high 
level of excellence of the earlier series is well maintained. 

It is perhaps invidious to select any part for special 
mention, but the section dealing with the Hymenoptera 
seems to us to be a remarkably concise account of the 
biology of this large and varied group of insects. A 
work on similar lines dealing with the British fauna is 
urgently needed 

Handbuch der Balneologie , medtzinischen Khmatologie 
und Balncographte. Herausgegeben im Auftrage der 
Zentralstelle ftir Balneologie von Prof. Dr. Dietrich^ 
und Prof. Dr. K&miner. Band 4. Pp. xii + 379. 
(Leipzig : Georg Thieme, 1924.) 3-80 dollars. 

This treatise on balneology, etc., to be completed in 
five volumes, deals with the subject very completely^ 
The volume under review includes the technique of - 
hydrotherapy, sea-water baths, radio-active waters ,, 
and hydro-electro-therapy, sunlight therapy and die^, s 
and the therapeutic action of dimate—low and high,/, 
altitudes, desert air, and ocean travel.' 

Th^ section on sunlight therapy, by Dr. Bernhard of , 
St. Moritz, is of considerable interest, and the ilhistra* 
tions showing the condition before and after treatment /; >' 
of patients suffering from tuberculous sinuses, wounds, 
anq tiie tike are a striking testimony to the value of / <,, 
this form of treatment. 4/ 

The various sections, which are all written ;V r 

specialists, give the latest available information ontas 1 ^ 
subjects vrtth which they deal. * , ' , /; 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.] 

The Effect of the Earth *8 Rotation on the 
Velocity of Light. 

In the Philosophical Magazine (6), 8 , ji 6 , 1904, an 
experiment was described, designed to test the effect 
of the earth’s rotation on the velocity of light In 
consequence of atmospheric disturbances, it was quite 
impossible to measure the interference fringes in the 
open air. Accordingly a twelve-inch water-pipe 
was laid on the surface of the ground in the form of a 
rectangle, 2010 ft by 1113 ft The residual pressure 
was reduced to about one-half an inch by means of a 
fifty horse-power pump One of the ends was double, 
as shown m Fig 1 At A, light from a carbon arc 



was divided by a plane parallel plate, thinly covered 
with gold, into two beams, one traversing the circuit 
in a clockwise, the other in a counter-clockwise 
direction 

Observations showed that the beam going m the 
counter-clockwise direction was retarded with respect 
to the other by o 230 of a fringe 

Table I 



Displacement In 
fringes 

Number of 
Observation;. 

Deviation from Mtan 

I 

O 2 52 

20 

0 022 

2 

255 

20 

•02 5 

3 

■193 

20 

*037 

4 

•246 

20 

OIO 

5 

2?5 

20 

.005 

6 

*207 

26 

•023 

7 

*232 

20 

*002 

8 

*230 

20 

1 *000 

9 

i *217 

20 

•013 

10 

1 -198 

20 

032 

11 

*252 

20 

•022 

12 

*237 

20 

*007 

13 

0 230 

23 

0*000 


Mean 0*230 

Total 269 

Av dev from 
mean 0016 


Observations 1-6 inclusive, without collimator ; 

7-13 inclusive, with collimator. 

Okra, Calc, 

Displacement . . 0-230+ 0-005 0*236 + 0-002 

The theoretical value, 1 on the assumption of a 
stagnant ether, is given by the formula Ae 

Xc 

1 This 1 a twice the value givm In the original article Attention was 
directed to this correction by L Silberstein in the journal of the Optical 
Society of America, j, api, ip 21 . 
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With the actual dimensions of the apparatus, the 
calculated displacement is 0*236 of a fringe. In this 
formula the latitude, 0, is 41 0 46', and the wave¬ 
length, o), as measured by comparison with sodium 
light, is 5700 A U. ; w is the angular velocity of the 
earth's rotation, and c the velocity of light. 

Two hundred and sixty-mne observations were 
made, and averaged, usually in groups of twenty, in 
the order taken Thirteen such means are given m 
Table I 

The results are interpreted to mean that the 
calculated and observed displacements agree to 
within the limits of observational error. 

A A Michelson 
Henry G Gale 

I‘Diversity of Chicago, 

March 21, 


Atmospheric Electric Transmission. 

Ir appears to be of interest and value, in relation 
to current investigations on the circumstances of 
wireless transmission at short ranges, to note the 
intensity of reflection of electnc weaves that might be 
expected at the sharp boundary of an ionised layer, 
high in the atmosphere The term sharp here implies- 

f practically that the transition is completed in, say, not 
ess than one-tenth or, for nearly direct incidence, one- 
fifth of a wave-length The relative amplitudes in 
the reflected waves are then, for the tw'o polarised 
components, given sufficiently by the Fresnel expres¬ 
sions 

_ s,n (« - r ) ..,.,1 tan (* - r ) 
sin (t + r) * tan (i f r)‘ 

When the index of refraction p is 1 - v where v i» 
small, they become 

v v cos 21 . 

—- l , and a > 

2 COS 8 t 2 COS 8 l 

e g for rays inclined at 30° to the horizontal they 
are - 2v and - v 

For the most favourable case (Nature, November 1, 
1924, p. 650, 1 or Phil Mag , December, p, 1031), 
that of free 10ns, N per cubic cm , unhampered by 
collisions, therefore high up, the value of v is 

4 NX # —. 

7TW 

which is J x io-W for free electrons and for wave-length 
of one kilometre To ensure a reflection of 10 per cent, 
in amplitude (or 1 per cent m -energy) of rays inclined 
at 30* as above, N would have to be about 300 
electrons or else 5 x 10* hydrogen 10ns per cubic cm. 
If the wave-length is 10 times smaller, namely, 100 
metres, these numbers have to be multiplied by to* 

At the other extreme, if a gradual transition is to 
bend round the complete ray through the same angle 
of 6o° in traversing a curve of whatever length, the 
difference of the values of N at the top and bottom of 
this curved path figures out (cf toe, cit.) of the order 
of 300 electrons per cubic cm when X 19 one kilometre, 
much the same density of ions being thus necessary 
in the two cases. 

For the first case, however, that of transition 
practically sharp, a layer a few wave-lengths in thick¬ 
ness would play the part of Newton's thin plate in 
optics, by reflecting from both its faces : thus as the 
wave-length is gradually changed, there would be 
regular fluctuations at the receiver. Ionic clouds 
drifting across the sky might cause irregularity of 

1 At top of column 2 f x to- * watts ppr square can. 



April 18, 1925] 


NATURE 


5 67 


communication in this way. In the other case, two 
regions, ^jach with N increasing upwards, would be 
required for such interference. 

According to observations recently reported, wave- 
fronts guided along the ground are inclined to the 
vertical at an angle « of the order of a degree at most; 
as the fronts travel with their proper velocity c\ 
appropriate to air, their trace travels along the ground 
with velocity c'j cos a this does not differ enough 
from c' to show interference at the receiver between 
ground waves and free air waves, 

Joseph Larmor. 

St. John's College, Cambridge, 

April 5 


Diffusion of Momentum by Air Currents. 

There is a wide difference between the actual rate 
at which contiguous streams intermix and that 
indicated by the ordinary theory of stream-lines 
supplemented by corrections for the effect of viscosity 
In this theory, for non-vi9cous fluids, the total energy 
of every element is identical and constant, and the 
boundary conditions and those of continuity must be 
satisfied With the assumption that the motion is 
stable, these suppositions lead to the following con¬ 
clusions The flow is irrotational A solid of any 
shape whatever would experience no resistance, but 
when once started would continue to move with a 
constant velocity There is a variation of pressure 
over the leading surface which is exactly balanced by 
corresponding variations at the icar end 

It is only in exceptional cases, and where fish¬ 
shaped forms are concerned, that any approach to 
the realisation of this kind of flow occurs in Nature, 
but in such forms where the cross-section area of the 
solid changes very gradually, there is a considerable 
replacement at the stern of the excess of pressure on 
the head Any abrupt change of section causes the 
stream-lines to leave the surface of the solid 

Another solution of the stream-line problem leads 
to results which have more resemblance to reality 
In this the fluid is divided into two regions by a 
bounding surface of which that of the solid forms a 
part. In both regions the pressures at a distance are 
the same but the velocities are different Any portion 
of the fluid wholly within either 
region is without molecular rota¬ 
tion. Rotation, however, will 
exist if the part chosen includes 
any part of the boundary. The 
form of the boundary (when the 
solid is a plate moving in the 
direction of its normal) is sketched 
in Fig. 1. 

The solid experiences resistance 
and therefore continuously gener- 
Fto. 1.—Form of the dia- ates momentum in the fluid. 

rtrwm-linea The boundary of the two regions 
£ Ue where the velocity changes discon- 

tmuously extends to infinity in 
the down-stream direction, and 
hence this class of stream-line cannot be initiated by 
any practicable method 

Lord Kelvin pointed out that though this solution 
did not properly apply to a solid immersed in a fluid, 
r the calculated shape of the boundary does accurately 
represent the shape of the vacuous cavity which would 
- b© formed on the down-stream side of the solid were 
no such force as gravity in action. 

The striking difference between the real and cal- 
cnlatea motions of fluids depends primarily on the 

v wd *894, yoif. 115] 
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instability of the latter. If in any group of stream¬ 
lines the flow at some point in one tube is artificially 
retarded for a moment, expansion occurs in that tube 
and the pressure increases. At the same time, the 
conditions of continuity cause a constriction m the 
neighbouring tubes with a corresponding decrease of 
pressure. Hence such a disturbance, once started, 
has no tendency to die out, and the “aneurism" in 
the retarded stream will continue to grow. 

Suppose that in a large body of fluid a small spherical 
portion were set in motion by an impulse. At the 
first instant the pressures would be arranged as shown 
in Fig 2, a, and if flow of the “electric" type con¬ 
tinued, the momentum would be 
confined to the sphere, which, 
however, would alter its shape 
under the action of the surface 
forces, gradually spreading into 
a thin circular sheet, the velocity 
of the centre of mass remaining 
constant. But although at the 
start the electric type of motion 
must prevail, it will last only for 
a moment, and before any ap¬ 
preciable distance has been tra¬ 
velled, the stream will have left 
the spherical boundary and taken 
the form shown in Fig 2, b 

The mass originally set m 
motion still tends to spread into 
a sheet, but this will no longer 
remain flat, and in the course of 
time its edges turn backwards and 
inwards, eventually forming a 
kmd of annular eddy half made 
up of fluid from the sheet and 
half from the fluid behind it (see 
Fig 2, c and d) The rings pro¬ 
duced by puffs of air issuing 
from a symmetrical orifice (and 
often wrongly called “ vortex “ 
rings) are formed in this way 
If, instead of single puffs, a 
continuous stream of air is ex¬ 
pelled, the effects of instability 
may take different forms When 
the velocity of issue is small, and 
the surrounding air perfectly 
still, the stream may remain 
straight and unbroken for many 
times its own diameter, but sooner or later it begins to 

wander like a river in an alluvial plain, and wherever 
these bends occur, the stream section changes to a 
ribbon-like form with a roll at each edge As soon as 
the nver-bends make acute angles with one another the 
stream spreads into broad sheets which soon become 
inextricably mixed, the whole having a strong 

resemblance to cumulus clouds 

If the air into which the stream issues has the 
smallest velocity across the orifice, the change to 
ribbon form starts at once, and m favourable con¬ 
ditions (that is, where the velocities are small and 
regular) the column expands fan-wise with proportion¬ 
ately growing rolls at each edge. This may often be 
seen when a cigarette end is smouldering in nearly 
still air, and I have once or twice seen the same 
phenomenon over a factory chimney, the width of 
the upper part of the fan certainly exceeding two 
hundred feet. Out - of - door weather conditions, 
however, make such perfect examples very rare. 

The terminal condition of all mixed currents is what 
I have referred to as the “ cumulus “ state, and in 
appearance it may vary from well-separated sheets 
with rolled edges to densely packed and voluminous 


Fig 2 —a, distribution of 
pressure round a sphere, 
when the flow is of the 
"dearie" type The 
si gns -4- and — signify 
that the pressure is 
greater or less than that 
of the fluid at a distance 
b, c, and d indicate the 
successive forms taken 
by the sphere in real 
fluids, leading in the end 
to the formation of a 
nng 
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clouds, according to the relative velocities of the 
parts. It can be recognised on various scales ranging 
from a puff of tobacco smoke to the motions m solar 
prominences. 

The tendency of streams to spread into sheets under 
the influence of instability is quite general, and appears 
to be the chief agent in the diffusion of momentum. 

Smoke forms a convenient means of making these 
motions visible to the eye , and the accompanying 
reproductions of photographs (Fig 3) illustrate the 
smoke columns formed above a lamp fed with xylol. 
The latter yields a dense smoke, and the photographs, 
besides showing the various phases of instability, 
indicate also the manner in which " blacks " are 
formed The carbon deposited m combustion is 



1 "k . } Instantaneous photographs ol siimke tolwnns The 
‘make was prod need by the combustion of xyloL, 


swept,into the rolls bordering the spreading sheets. 1 
These rolls become broken up in the “ cumulus " stage, 
and here the blacks are seen in all positions 

A large number of photographs has been taken 
(using a spark from a Leyden jar as the llluminant), 
but those reproduced are fairly characteristic. 

There is a curious quasi-periodic arrangement 111 the 
,r blacks " where the smoke column is unbroken, the 
time interval being of the order of 1/150 to 1/200 
second It appears 111 all the photographs, though 
not clear in the small scale reproductions, but what 
the origin of the period may be I do not know 

A Mallock. 

9 Baring Crescent, Exeter, 

February 12. 


[A Course of Faraday. 

Nature is no longer merely " a weekly journal of 
science " but now both looks after our literary p's and 
q's and often is full of humour This is right and 
proper. We have only to think what science would 
be, if, for example, we took seriously imperious dis¬ 
missals of the ether, such as we are favoured with by 
a high official of the Royal Society The delightful 
way in which other guardians of cosmic theory agree 
to differ is worthy of the best traditions of the Rouse 
of Commons, if not of the Geological Society in its 
moat palmy disputatious days. We still need, how¬ 
ever, to introduce some sense of the ridiculous into 
chemistry The reviewer (" Our Bookshelf/ 1 March 
14) is hard on the author of " Practical Forestry/' 
who, after asking, "Why is coal put between species 

l e ^i b ! acl ?.” * arc Cba Q l ln a material and 

sectioned, the white *trttcturr> can be rerogni&ed. 
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of stone or rock ? " replies, " Because the Almighty 
put it there, and no expert or scientist breathing will 
ever make the writer believe otherwise/' " Scientific 
truth *' is stranger than such fiction. Physical 
chemists, biologists too, speak m just the same way 
Df the teutonic myths they administer to unquestion¬ 
ing would-be graduates in science. What, indeed, is 
the professor for but to profess ? His not to reason 
why, his but to do or die, at the hands of the examiner. 

My fancy has been specially tickled by the " Alice 
in Wonderland " title, in which my name appears, 
at the head of a letter on March 14 : " Graphitic 
Conduction in Conjugated Chains of Carbon Atoms ; 
a Contribution to Armstrong's Theory of Chemical 
Change." 1 could never have supposed that any 
" theory " I might propose would fee hung m such 
" Conjugated Chains The nearest thing to " Graphitic 
Conduction in Conjugated Chains " 1 can think of is 
the school lesson the Mock Turtle had in Fainting in 
Coils 


is au rne iuss aoout r 
Tar 


Y Y JKH 13 


1 npui viv 
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Conduction ? A chemical Tar Baby , perhaps ? . 

wonder. Why this christening party over conduc 
tion at all ? Surely the two recognised forms, 
metallic and electrolytic, meet our needs. 

The writer of the letter has a most unconscionable 
and reprehensible habit of putting new labels upon 
over-labelled bottles. I suppose, a trick acquired by 
constant association with a society the great aim of 
which seems to be to propagate Christian names 
among chemists In the very first paragraph, he 
insults tv o dear old friends of mine, eihyhc acetacctate 
and mtrocamphor, the latter one of my own failed- 
children, by calling them proiotroptc compounds—a 
first-aid or first-love sort, I can onlv imagine, from my 
knowledge of Greek He ought to have been m the 
Church—to satisfy his lust to proselytise and re- 
chnsten This is an unnecessary act of word- 
pornography, m my opinion Elsewhere, he has 
called water an Ampholyte. Poor molecule. If 
hydrolyte be something which can be cut by water, 
ampholyte must imply something that can be cut 
by two: we gam nothing from such vicarious, 
bemuddled super-naming It is more than a shock 
to me that one of my most distinguished pupils, 
whose laboratory work is of such exceptional merit, 
should develop so perverse a habit 

Wlule 1 c-nammg unnecessarily, lie seems to have 
no clear conception of the meaning of the old words 
he uses and not much " feeling " for the process he 
is discussing To me, however, his letter is of extra¬ 
ordinary psychological interest. After many years 
wandering in a mythical wilderness of Arrhenic ions 
and mathematical jugglery, the writer seems at last 
to be "feeling a want" to return to a watered 
and more fertile region. The doctrine I vainly 
endeavoured to plant in his soul seems to have been 
in subconscious operation and is now coming to the 
surface : the son, I am inclined to believe from close 
observation in my own family, does tend, more and 
more, to resemble his parent as years go on. The 
explanation my old pupil advances of the isomeric 
e discusses is in principle, though in a very r 
stilted form, that current in our laboratory from the 
time that Mr. Briggs and I discovered that the change 
of acetylphenylcnloramine into the isomeric chlor- 1 
anihn.es was due to a trace of chlorhydric acid. 

Nature is not the place to discuss so'technical a 
problem further At the moment, what we most f 
need m chemistry is to get down to fundamental facts, 
to consider what is known and to treat this in the h 
simplest possible terms, I recommend a course of / 
Faraday to this end, I have not the slightest desire ^ 
to receive recognition of any views J may have 1 m&i' 

1 1 it 
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forward—the time for that sort of thing is past. 
What I do desire to see, however, is an attempt by 
chemists to be logical and to follow the as yet dimly 
written canons of scientific method There is little 
health in much of the present science, because there 
is no law in it My pupil's attempt to clear Ins mind, 
by discussing a chemical problem with some legard 
to the process of change, is a great departure from 
the current practice I am grateful to him for the 
advertisement he would give to my “ dictum," as he 
calls it Not my dictum -but Faraday s finding and 
assertion, dating as far buck as 183} 

1 would urge m\ good trumpeter to follow the 
example of Michael Pupin, the one tune Serbian 
peasant boy, as set out in his charming autobiogiapliv, 
" From Immigrant to Inventor " Pupin tells how 
lie came to C ambridge (Kngland) and was coached 
by Dr Routh but dared not enter as a student under 
I J Thomson, then recently appointed professor, 
only two years his sen 101—because he knew nothing 
of practical physics So he bought there the three 
volumes of "Farada\’s ( ollected Researches in 
FJoctricit v," foi three shillings, a wonderful proof of the 
esteem in which electric it v was then held in t ambndge 
(Kngland) but still about or above the value put 
upon the books by chemists to-day He adjourned 
with these to borne in Arran, but for a time took 
instead to pra( tismg the Highland Reel, in Glen 
Samiox, undet the engaging tuition ol a Scotc h lassie 
Eventually, lioucvei, like Moses, he w r ont up to the 
mount, to a crofter’s hut, wheie he lived simply 011 
oatmeal porndge and Faraday So it came that Ins 
mind was filled with \isions of elec troniagnetu theory , 
with the icsuit that he is now a wealthy man, thiough 
the invention of the loading toil used in leinforcmg 
telephone circuits 

t bought Earaddv’s three volumes in a job lot of 
books, in the early 'seventies, at Stevens’ auction 
rooms, at a not much higher price than Pupin did 
I was specially fascinated by the electrochemical 
researches and those on the catalytic action of 
platinum I read these over and o\oi again— 
eventually l became a public pieacher of Earaday’s 
doctrine of the uni tv of chemical and elec trolvtic 
change 1 should add that, at an earlier period, 1 
had learnt to have faith in oxvgen, indeed, to reverence 
it among the elements- a faith the modern " chemist ” 
lacks lie will not be a chemist until he rev over it 
I would advise my old pupil and all who desire to 
arrive at an understanding of chemical change to 
retire into the mountains with Faraday’s volumes 
and Wiedemann’s " Electncitat ’’ and really study 
them—with or without the aid of Highland lassies 
but taking into account the wondeiful work done by 
H. B DLxon, H B Baker and Lowry on the con¬ 
ditions of chemical change Dancing, of course, is 
in these days an act of Nature Let them, however, 
learn to dance to the simple old melodies, not to the 
loose and illogical jazz which has so long hypnotised 
their minds 

One final sentence as to graphitic conduction 
Surely there is no reason to believe that it is other¬ 
wise than electrolytic and due to an impurity—to 
intruded salts—like that of quartz As to alternate 
single and double bonds in benzene, the conception 
probably exists only on paper The facts all tend to 
show that the six atoms in a "chunk " of benzenoid 
carl>on are equally related, hcxagonally not trigonallv 
This is the idea underlying my Centric Symbol , which, 
I submit in all humility, is the nearest approach to a 
plane formula yet devised or likely to be. We shall 
not know benzene until we think of it corporeally— 
not as a few straight strokes with the pen 

Henry E Armstrong 
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Some Notes on the Taxings Skull. 

A few days ago I visited Johannesburg to have a 
look at the remarkable new skull discovered by Prof 
Dart, and named by him J ustralopithecus africanus 
Prof Dart not only allowed me every facility for 
examining the skull, but also gave me wuth almost un¬ 
exampled generosity full permission to publish any 
observations T made on it, and suggested further that 
I might send to Naiuue any notes that might amplify 
the account he had already given As the skull is 
one of extreme impoitance, a full account with 
measurements and very detailed figures will in due 
course be published l>\ Prof Dart, but the world 
already realises the unique character of the discovery 
and is anxious for more immediate information. 

From the cablegrams received in South Africa, it 
is manifest that the first demand is for further light 
on the geological age of the being, and unfortunately 
complete information on this point cannot now be 
given, and will possibly never be available 'Though 
I have not mvself visited the 'laungs locality, I am 
fairly familiar with many similar deposits farthei 
south along the Kaap escarpment 'I his escarpment 
runs for more than 150 miles along the west side of the 
Harts River and lower \ aal River vallo\s from a little 
south of Vrvburg to 20 miles south of Douglas lhc 
escarpment is formed for the most part of huge t lifts 
of dolomitic limestone of the Campbell Rand series, 
in most places some hundreds of feet thick 1 he 
wide valley has an interesting geological history 
Originally it was carved out m Upper ( arboniterous 
or Lower Permian times by the Dwvka glaueis Foi 
millions of years it was steadily iciillcd bv Dwyka, 
Kcca, and Beau tort beds until the whole valley was 
perhaps buried bv moie than 2000 feet of Ptimian 
and Triasstc shales 'I hen < onditions changed and the 
valley was re-excavated, by denudation, until to-day 
we iind it not unlike what it must have been when 
originalh carved out bv the Dwvka glaciers 

The dolomite escarpment forms tlie most striking 
feature of the larnlsc ape in this part of the w r orld All 
along the west of the* Halts Vaal valley lies the high 
dead-level Kaap plateau, and when viewed from 20 
miles away the escarpment looks like a high black 
wall bounding the lovvei plain of the vftllev Every 
five 01 ten miles along the black wall are to be seen 
large light-coloured patches which on examination 
prove to be gicat masses of calc-sinter formed by 
calcareous springs These, of course, must have been 
formed aftei the dolomite cliffs had been denuded of 
their covering Dwyka shales, and may in some cases 
be of considerable age—perhaps even dating from 
moderately earl\ Tertiary times Other masses of 
this secondary limestone may be of comparatively 
recent date In places the great masses of t ale -sinter 
have been excavated by underground watei and 
moderately large caves are formed 

At ratings the mass of secondary limestone is some 
hundreds of feet thick and about 70 feet high where it 
is being worked Already 2 50 feet have been quarried 
aw ay On the face about 50 feet below the top of the 
mass, an old cave is cut acioss which is filled up with 
sand partly cemented together with lime, and it is in 
this old cave that the skull of Australopithecus has 
been found The only other bones that I have seen 
or heard of are skulls and bones of a baboon, a jaw of 
a hyrax, and remains of a tortoise 1 have not seen 
the hyrax jaw, so cannot sav it it belongs to one of the 
living species The baboon has been examined bv 
Dr Haughton, who regards it as an extinct species and 
has named it Papio cape ns is I have seen a number 
of imperfect skulls of this baboon, and while they 
belong to a‘ different species from the living local 
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Papio porcarius , the difference between them is not 
so very striking 

1 think it can be safely asserted that the Taungs skull 
is thus not likely to be geologically of great antiquity 
—probably not older than Pleistocene, and perhaps 
even as recent as the Homo rhodesiensi * skull. When 
later or other associated mammalian bones are dis¬ 
covered, it may be possible to give the age with 
greater definiteness At present all we can say is that 
the skull is not likely to be older than what we regard 
a9 the human period But the age of the specimen in 
no way interferes with its being a true " missing link/' 
and the most important hitherto discovered. 

Prof. Dart in his photographs has given the general 
features of the skull and the brain, but there are a 
number of important characters in the skull and 
dentition to which I should like to direct attention 

Though the panetals and occipital are almost 
completely lost from the bram cast, most of the 
sutures can be clearly made out, and are as 1 indicate 
in Fig i The sutures m the temporal region can 



Fro. i —Side view of skull of Australopithecus a/nianvt, Dart 
About £ natural size. 

also be clearly seen. The suture between the temporal 
bone and the parietal is fairly horizontal as in the 
anthropoid apes, but in the upward development of 
the squamous portion we have a character which is 
human and not met with in the gorilla, the chimpanzee, 
the orang, or the gibbon. 

The arrangement of the sutures in the temporal 
region is also remarkably interesting. The upper part 
of the sphenoid articulates with both the parietal and 
the frontal In the gorilla and chimpanzee m all the 
drawings I can find the temporal bone meets the 
frontal and prevents the meeting of the sphenoid and 
the parietal In the orang the condition varies, and 
I have in my possession a skull which has on the nght 
side a spheno-panetal suture and on the left a fronto¬ 
temporal In the baboon there is^a large fronto¬ 
temporal suture, and in Cercopithecus a spheno¬ 
parietal suture In the gibbon there is also a spheno¬ 
parietal suture While the arrangement of the sutures 
in this region may not be of very great fundamental 
importance, it is interesting to note that Australo¬ 
pithecus agrees with man, the gibbon, and Cerco¬ 
pithecus, but differs from the gorilla, the chimpanzee, 
and the baboon 

The jugal or malar arch is interesting in that there 
is a long articulation between the jugal and squamosal. 
In this Australopithecus agrees rather with the 
anthropoids than with man. 

On the face there are one or two striking characters, 
and of these perhaps the most important is the fusion 
of the premaxilla with the maxilla. On the palate 
the suture between these bones is seen almost as in 
the human child, the suture running out about two- 
thirds of the way towards the diastema between the 
second incisor and the canine On the face there is 
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no trace of any suture in the dental region, but on 
the left side of the nasal opening thete is what is 
probably the upper part of the original premaxilla- 
maxillary suture. On the right side there is a faint 
indication of a suture just inside the nostril. In the 
chimpanzee the suture becomes obliterated in the 
dental region early, as apparently is the case in 
Australopithecus In the orang and gonlla the suture 
remains distinct until a much later stage. In man, as is 
well known, all trace of the suture is obliterated from 
the face long before birth. 

Australopithecus agrees with man and the chim¬ 
panzee m having a single foramen for the superior 
maxillary nerve. In the orang, gibbon, and other apes 
there are usually two or more foramina. In the gonlla 
sometimes there is one foramen ; sometimes two. 

In the shortness of the nasal bones and the high 
position of the nasal opening the Taungs skull agrees 
more with the chimpanzee than with the gorilla. 

The dentition is beautifully preserved, and the 
teeth have been cleared of matnx by Prof. Dart with 
the greatest care Though, owing to the lower jaw 
being in position, a full view of the crowns of the teeth 
could only be obtained by detaching the lower jaw, a 
sufficiently satisfactory view can be obtained to give 
us practically all we require of the structure 

The whole deciduous denture is present in practically 
perfect condition The incisors, which are small, have 
been much worn down by use, and most of the crowns 
of the median ones have been worn off Prof Dart 
has directed attention to the vertical position of the 
teeth, which is a human character and differs consider¬ 
ably from the conditions found in the chimpanzee and 
gorilla The small size of the incisors is also a human 
character 

The relatively small size of the canine is a character 
in which Australopithecus agrees with both the chim¬ 
panzee and man, and lies practically between the two. 

The deciduous molars agree more closely with those 
of man than with those of any of the apes. 

The first permanent molars of both upper and lower 
jaws are perfectly preserved and singularly interesting. 



A B C 

Fig j —Kim right upper molar* : A, oraog (after Rftsp) 1 B, Austraip- 
/>ithecu± n/ricanus, Dart, unworn, C, Bushman child, unworn. All 
natural size 

The first molar of the upper jaw (Fig 2) has four 
large cusps arranged as m man and the anthropoid apes. 
The first lower molar (Fig. 3) has three well- 
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Fig 7 —First right lower molars A, old chimpanzee, worn (after Miller): 
H, Australopithecus a/rtcanus, Dart; C, Bushman child, All 
natural size 

The arrangement of the furrows on the crown of the molar of Australo¬ 
pithecus is almost exactly similar to that in both the orang and the 
Bushman. In the chimpanzee and gorilla, there is usually a well-marked 
ridge passing from the protocone to the metacono, of which there k hit 
indication in the Bu&bman tooth. 

developed sub-equal cusps on the outer side and two 
on the inner. Though m its great length and in the laitge 
development of the third outer cusp or hypoconalxd 
the tooth differs considerably from the typical 
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lower molar of man, teeth of this pattern not infre¬ 
quently occur in man. In general structure, however, 
the tooth more closely resembles that of the chim¬ 
panzee. It is interesting to compare this tooth with 
the corresponding tooth in Eoanthropus. 



It will be seen that m Australopithecus afrtcanus 
we have a large anthropoid ape resembling the 
chimpanzee in many characters, but approaching man 
in others We can assert with considerable confidence 
that it could not have been a forest-living animal, and 



Fut. 5 .—Attempted reconstruction of adult skull of A untra-tcfi tkeens 
4/riMsiu, Dart. About J natural Hue. 


that almost certainly it lived among the rocks and on 
the plains, as does the baboon of to-day. Prof. Dart 
has shown that it must have walked more upright 
than the chimpanzee or gorilla, and it must thus have 
approached man more nearly than any other anthro¬ 
poid hitherto discovered. 

Eoanthropus has a human brain with still the 
o^mpanzepjaw. In Australopithecus we have a being 
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also with a chimpanzee-hke jaw, but with a aub-human 
brain. We seem justified in concluding that in this 
new form discovered by Prof. Dart we have a con¬ 
necting link between the higher apes and one of the 
lowest human types. 

The accompanying table (Fig. 4) shows what I 
believe to be the" relationships of Australopithecus. 
If an attempt be made to reconstruct the adult skull 
(Fig 5), it is surprising how near it appears to come 
to Pithecanthropus erectus —differing only in the some¬ 
what smaller brain, and less erect attitude. 

While nearer to the anthropoid apes than man, it 
seems to be the forerunner of such a type as Eoan¬ 
thropus, which may be regarded as the earliest human 
variety, the other probably branching off in different 
directions. 

There seems considerable probability that adult 
specimens will yet be secured, and if the skeleton as 
well as the skull is preserved, the light thrown on 
human evolution will be very great R Broom 

Douglas, South Africa. 


The Skull of Robert the Bruce. 

A letter to Nature is perhaps not the suitable 
place to discuss the historical evidence for sporadic 
syphilis being well known in Europe from at least 
the ninth century, nor do I intend at present to con¬ 
trovert Sir Arthur Keith on several other points m 
which he disagrees with me in his recent friendly 
review of my" Bruce " (Nature, February 28, p 303). 
But there is one point at which Sir Arthur seems to 
me to show- less than his usual acumen He concludes 
his article with the w'ords : “ The writer [Sir Arthur} 
has searched the pre-medieval graves of England and 
Scotland for traces of syphilis and found none, and 
those who know our medical records believe that 
Robert Bruce had been asleep in Dunfermline Abbey 
for two centuries before this fell disease appeared m 
Britain ” 

Now' 1 strongly suspect that Sir Arthur Keith has 
overlooked two important considerations. (1) that he 
has been thinking largely of skeletons dug up from 
ablieys, and (2) that he has disregarded the fact that 
the nature of a disease changes with the centuries. 
Now abbeys m the tenth to the thirteenth centuries 
were not those seats of vice that a good compatriot 
of George Buchanan naturally assumes them to have 
been Further, the sporadic cases of the disease were 
undoubtedly confused with leprosy, and it is not in 
the abbey graveyards, or m the churchyards of the 
tenth to the fourteenth centuries that I should expect 
to find evidence of these sporadic cases of syphilis 
Sir Arthur should search in the burial-places attached 
to leper-houses, and even then he must not expect 
of a certainty to find the osteological appearances 
identical with those of the post-pandemic times 
St Hildegard m her "Causae et Curae" of the 
twelfth century describes under leprosy cases which 
are certainly not leprosy, but as certainly syphilis. 
She was quite familiar, as Hildebrand has lately 
demonstrated, with the general paralysis of the 
insane. The same writer has also recently proved 
beyond a doubt that St. Odo of Cluny (circa 930) was 
acquainted with the disease as a result of sexual 
licence : 

Irrepsit vitium—nec jam est simplex neque solum. 

Ulcus enim vultum foedans facit esse probrosum, 

Et vitiym attammat membrum, cui forsan adheret 
At si vulnus abit, de more glabella mtescit, 

Membra decore suo remtent vitioque revulso 
Post lapsum sensus terebrat quasi rima libido ; 

Illicit, lllecebrat, tabo crapulosa saginat. 
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How shall a man m such state appear on the Day 
of Resurrection 7 the worthy Abbot demands Even 
the “saddle nose*’ so characteristic of the tertiary 
stages of the disease was recognised in association 
with sexual licence in the eleventh century The 
recent studies of Karl Sudhoff and Philipp Hilde¬ 
brand seem to me to demonstrate that syphilis existed 
in Europe, if not in the pandemic form of the fifteenth 
century, still 111 not very infrequent cases from the 
early Middle Ages onwards 

Sir Arthur writes that the *' very able medical men 
who examined the king's skull and bones *' had no 
suspicion m their minds of syphilis Possibly not , 
their report is very inadequate, and they held probably 
the orthodox view, like Sir Arthur, that syphilis was 
unknown in Europe before the time of Columbus 
But these same medical men did direct attention to 
the condition of the upper jaw, and to the exfoliated 
wound on the right side of the sagittal suture, and 
endeavoured to give explanations of them These 
explanations may be correct, but there is the awkward 
fact that Bruce is said to have died of “ leprosy " 
still unaccounted for Kari Pearson, 

Eugenics Laboratory, 

University of London 


In his interesting letter Prof Pearson discusses 
two questions (1) Did Europeans suffer from 
syphilis before the return of Columbus from America 7 
(2) Does the skull cast of Robert Bruce give any 
indication that the king suffered from syphilis ? I 
can see nothing m the skull cast symptomatic of this 
disease , the points mentioned by Prof Pearson are 
not m my opinion indicative of syphilis 

If syphilis had existed among the Rom arm-Bn tons 
or Saxons, I should have met traces of it by now 
There was no syphilis m ancient Egypt , of the many 
thousands of skulls and bones w Inch have been 
examined, not one showed the unmistakable lesions of 
syphilis J confess that the rise and spread of syphilis 
in Europe during the sixteenth century is an enigma 
It can scarcely have come from America, for syphilis 
has not beui seen m graves of a pre-Columbian date 
Lately it has been announced that the lama of South 
America has been found to be highly susceptible to 
syphilis Is it possible that syphilis was not evolved 
as a disease of the human body 7 A Keith 


A Peculiarity of some Red Neon Lines. 

The neon discharge lamps recently introduced by 
Messrs Adam Hilger for spectroscopic purposes are 
so convenient that they arc likely to be widely used 
It may, therefore, be worth while to direct attention 
to a peculiarity of some lines of their spectrum In 
the course of work with a Fabry-Perot etalon, two 
of the lines appeared to be doublets—in particular, 
the strong red line \O402, and less noticeably *6143 
By immersing the lamp m liquid air the effect was 
accentuated and also made to appear in the line XO334 

Reference to the literature of the subject showed 
that some disagreement exists as to the wave-length 
of the line 6402, e g 

Meissner , 6402*246 A. 

Burns, Meggers, Merrill 6402*245 A. 

1 dkamine , , , 6402*2392 A, 

Fnest . 6402*2395 A. 

Further, it was found that this line, together with 
a number of others, had been recorded as reversed 
by Meissner (Ann dev Phys , 51, 1916) using a Fabry- 
Perot interferometer, and also by Perard (Comptes 
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rendus, 1923), who deduced the reversal from the 
visibility of the fringes seen with a Michelson inter¬ 
ferometer Meissner interpreted the appearance as 
a reversal rather than as a doubling, since it seemed 
to vary with the thickness of gas traversed by the 
light Reference to the Paschen series scheme for 
the neon spectrum reveals that all the affected lines 
are there classified as 1 *55* - 2p n , that is, they belong 
to the principal senes, as we should expect if the 
effect is a genuine reversal. It seems, however, from 
the work of Hertz on the excitation potentials of 
neon (Zeits fur Phys , 22, 1924) that a better classifica¬ 
tion would be zS n - zp n , with the quantum number 
2 associated with the S m states Such a classification 
implies that it is absorption by excited neon which 
causes the reversal, this is borne out by some recent 
quantitative measurements by Meissner (Ann der 
Phys, Jan 1925) and the results of Buisson and 
Jausseran (Comptes rendus , Feb 1925), Jt thus 
seems scarcely possible to doubt that the lines are 
genuinely reversed, but it is surprising that with 
X04O2 the effect should be seen in a transverse view 
of a narrow capillary, as I have found to be the case 
The practical importance of the matter lies in the 
fact that the lines in question are rendered by this 
behaviour unsuitable for use as standards in work 
of the highest precision, since the effective wave¬ 
length is liable to vary with the experimental con¬ 
ditions In cases where the resolving power is 

adequate to show the reversal clearly, tne wave¬ 
length of the reversal could no doubt be safely used 
as a standard For the wave-length of the reversal 
of X6402 I find 6402*251 *+ o-ooi A 

The presence of the reversal and its remarkable 
fineness makes the line \6402 especially valuable as 
a convenient “ test line " for etalon adjustment. A 
1 cm etalon should just show it 

A list of the lines found by Meissner to lie most 
affected is appended It is unfortunate that it 
comprises most of the strong lines in the red and 
yellow' regions 


Intensity 

Wave-length, 

Absorption 



(Per cent.) 

*5 

5944 A 

5<> 

45 

6143 

62 

20 

6369 

49 

35 

<>334 

5^ 

loo 

O 402 

74 

(X) 

7032 

56 


Some other lines are also affected, but not suffi¬ 
ciently, it is thought, to render them unreliable a$ 
standards W. H. J. Childs. 

King’s College, Strand. 


The Fate of the Cyst of Monocystla In the 
Avian Gut. 

Text-books do not tell us whether the cyst of 
Monocystis can pass unbroken through the gut of the 
bird which eats the lumbricid-host. 

With the view of elucidating this point, I fed 
earthworms with wheat to a Rhode Island Red hen 
for three days; the faeces examined revealed the 
presence of a few separate pseudonavicellae and one 
complete cyst. Vladimir Ignatieee. 

S E. Agricultural College 
(University of London). 

Wye, Kent, 

February 23. 
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The Dinosaur Region in Tanganyika Territory. 

Hy C. W. Hobley, C.M.G. 


r_ PHE expedition despatched to Tanganyika Tcrri- 
1 tory in 1924 to explore the occurrence of 
dinosaur remains has recently attracted a considerable 
amount of public attention, for the fossil-bearing 
deposits are being successfully worked and a com 
siderable amount of material is now on its way to the 
British Museum. It may, therefore, be of interest to 
describe the area in which the finds were made From 
Kenya Colony southwards, through Tanganyika Terri¬ 
tory to Portuguese East Africa, the framework of the 
eastern portion of the continent is composed of an 
extensive scries of ancient metamorphic rocks, mainly 
gneisses and schists, and often intersected by pegmatite 
veins In some parts these roc ks stand out in a series 
of bold mountain ranges alternating with flat plains ; 
in other parts the mountain ranges arc only represented 
hy isolated peaks and rocky kopjes called Inselberge 
by German geologists 

On the eastern flank of this old land surface a senes 
of sedimentary rocks are found, varying in age from 
Permo-Carboniferous or Karroo up to Tertiary, and it 
is in this strip of country that the beds carrying 
dinosaur remains are found. 

The Karroo beds need not detain our attention, for 
although of great general interest on account of their 
being the coabbearing series of South Africa, they are 
poorly represented in this region, and dinosaurs had in 
those times not yet made their appearance on the scene 

South of the Rufiji river in Tanganyika Territory 
there is a large area widening out southwards towards 
the Kovuma. This is covered with a varied range of 
sedimentary rocks of Secondary age dating from the 
Upper Jurassic, and containing representations of the 
Weal den lxxls and the Cretaceous, and so on, up to 
some Tertiary deposits the exac t position of which is 
uncertain. The presence of these beds is evidence of 
a series of invasions of the sea alternated by periods of 
elevation and erosion. By great good fortune Nature 
has preserved for us in these beds the remains of some 
of the most curious and at the same time the biggest 
creatures which ever peopled this earth. There are 
three beds bearing saurian remains, the two lower 
being referred to the Upper Jurassic and the top one 
to the Wealden period. Information has recently also 
come to hand of the discovery of deposits m northern 
Nyasaland, which also carry saurian fossils, and although 
detailed information is scanty at present, it may mean 
that the habitat of these ancient monsters will be proved 
to be of much greater extent than was previously 
expected. Maybe these deposits formed a continuous 
sheet over this part of Africa before the Rift Valley 
subsidence in Tertiary times. 

Why this region was so well suited for these creatures, 
and what the conditions were which enabled them to 
exist in such numbers, are very intriguing questions, 
the answer to which is not readily forthcoming ; only 
lengthy and extensive research will afford data neces¬ 
sary for any definite opinion. So much for the past, 
and some will ask what the country is like to-day. In 
physio^raphical terms, it is a dissected plateau having 
a maximum height of about 3500 feet, of which only 
comparatively few patches remain. To the east and 
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north-east it slopes gradually coastwards, and on the 
west side it descends abruptly to the old metamorphic 
floor The principal areas of more elevated country 
which indi< ate the former land surface are the Makondc, 
Rondo, Mbwala. and Ngarama plateaux 

In the neighbourhood of the river valleys cliffs are 
sometimes seen, due to the unequal erosion of beds of 
varying hardness, and we thus get forms which remind 
one of the butte or mesa of North America. 

One of the latest phases of earth movement in this 
part of Africa wa^ a depression, for the mouths of the 
rivers are submerged valleys Permanent water is 
found in the mam rivers, but in the network of tribu¬ 
taries, which help to determine the topography, the 
supply of water is exiguous , the rocks are generally 
very porous, the torrential but short spring rains 
produce a temporary rush of watei, which rapidly 
soaks away during the ensuing long dry season, leaving 
only a few brackish pools to form breeding places for 
myriads of mosquitoes 

It is a depressing country to travel through, or to 
work in : for it is covered from end to end with the 
monotonous and typical bush which mantles so many 
thousands of square miles in eastern Africa This bush 
country is here locally known as the port , farther 
north it is called the nytka , and it is composed of an 
assemblage of acacias and wait-a-bits, interspersed 
with various kinds ol \eroph>tje shrubs, with aloes, 
sansevieria, and euphorbias, enccphelartos (a zamia;, 
and that characteristic African monstrosity, the baobab 
It is not uniformly dense , in fact, there are large 
stretches of country of an orchard-like character and 
carrying a rank growth of grass among the trees, and 
m such places a certain amount of game may be seen. 
The course of the rivers is often marked by a belt of 
fine trees, nnmusops and such like, also phoenix palms. 

The plant assemblage is a reflection of the meteoro¬ 
logical conditions, foi once we leave the actual coast 
line the rainfall becomes steadily less The rainfall at 
Lindi is 32-7 inches ; twenty miles inland it would 
probably be about half the amount, and the hulk of it 
will fall within about a couple of months or so All 
along the east coast the small extent to which the 
monsoon rains affect the zone of the country for about 
200 miles inland is a remarkable phenomenon. The 
moisture-bearing clouds do travel inland, but the hot 
air rising from the great belt of bush country appears 
to inhibit precipitation except where the clouds strike 
a mountain range; the cooler mass then causes some 
of the moisture to fall thereon, but the bulk sweeps on 
until it strikes some high plateau far inland. 

As might be expected, such rigorous natural con¬ 
ditions have not made for great human progress or 
dense associations of human bemgs. A heterogeneous 
collection of people is scattered about on the flanks of 
the river valleys and on the higher parts of the plateau. 
They are all what is known as Bantus, the principal 
tribes found in the area being the Wa-Mwera, Wa- 
Makonde, Wa-Yao and Wa-Ngindo, Wa-Ngom and 
Wa-Makua. 

The Angoni, as is well known, are representatives of 
the gre&t northward migration of part of the Zulu race. 
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which took place somewhere about 1825 ; it did not 
reach this region, however, until considerably later, and 
did not lead to a very extensive settlement; the Yao 
have also come from the south-west during the last 
fifty to sixty years, not m mass, but as a peaceful 
penetration, they are a virile race, and their arrival is 
a desirable thing for this region. 

These coastal lands have been the scene of raids 
and counter-raids from time immemorial. In medieval 
times they were swept by the irresistible Ma-Zimba, 
and later were ravaged by Arab slave traders from 
Zanzibar , then came the German occupation, and in 
1905-6 the people rashly took an active part in what 
is known as the Maji maji rebellion, which was ruth¬ 
lessly crushed by the Germans, and it is said that some 
120,000 natives perished. In the War the area was 
the scene of desperate fighting between the Germans 
and the British expeditionary force, all peaceful 
development being necessarily suspended for the period 
of this struggle. The Tanganyika administration is, 
however, now endeavouring to improve the economic 
condition, but it is a slow and tedious work 

The women of the Mwera, Makonde, and Makua 
tribes affect an extraordinary ornament called the 
pelele ; the upper lip is pierced, the hole is gradually 
enlarged, and eventually a wooden disc, often as much 
as two inches in diameter, is inserted and worn. In 
addition, the lower lip is sometimes pierced and a peg 
or pin of bone or iron is suspended from it The 
origin of this curious custom is not certain, but the 
coast people assert that it is of recent origin and was 
done to prevent the women being carried off by the 
slave traders , for one so mutilated had little value in 
the slave market If this explanation is correct, it is 
cunous to find the practice persisting to the present 
day; this generation will, however, sec it disappear. 
The Yaos never adopted it; their women, however, 
pierce the side of the nose and insert a stud of wood 
ornamented with inlaid specks of white metal and 
called the thtpnn . 

Vigorous native communities can only develop where 
natural conditions are favourable, in an area of natural 
fertility and abundant water supply. In the whole of 
the wide strip of hush land behind the east coast of 
Africa, from Kenya Colony to Portuguese territory, 
the conditions are very rigorous The soil is fertile, 
but the rainfall is exiguous, and the permanent water 
supplies are scanty ; years of drought are more common 
than seasons of plenty. The people become to some 


extent seasonal migrants, and the development of large 
settled communities is impossible. How can they form 
large villages when m the dry season it may be neces¬ 
sary for the women of a village to make a journey of 
two hours to fetch water from a filthy water-hole for 
cooking and dnnking purposes ? Little wonder also 
that, when they are lucky enough to harvest a good 
crop, they convert too great a proportion into beer, 
have orgies to celebrate their good fortune, and fail to 
lay by enough for the inevitable shortage which will 
ensue. The unhealthiness of the country, moreover, 
cannot fail to have an unfavourable effect on their 
vitality, for they are perpetually exposed to the 
onslaught of the Anopheles mosquito ; their huts are 
infected with Omithodorus ticks; the bush is tsetse- 
ridden ; and the stagnant water supplies infect them 
with intestinal parasites. Even leprosy is not un¬ 
common. These natives arc, however, no lower in 
natural intelligence than those of other portions of 
Africa, and, when taken out of their squalid surround¬ 
ings and trained under European influence, they are 
proved to be capable of considerable mental develop¬ 
ment ; in then homeland their environment weighs 
them down 

Such is the land in which these wonderful fossil 
remains occur, and it may be gathered that their 
detailed exploration is not an easy task or one which 
can be hurriedly carried out. During the rains the 
vegetation spreads with great exuberance; foliage 
appears with a rush, the growth of the grass and the 
tendrils of creepers being remarkably rapid. The 
mantle of vegetation is so dense that all prospecting 
work for new outcrops has to be suspended. In a 
month or two all this beautiful greenery withers, very 
soon the grass fires begin, and the scene is changed 
from one of beauty into a blackened waste. The 
shade temperature rises to more than ioo°, the nights 
become hotter, so that only hardened, devoted men 
can maintain their working energy undei such arduous 
conditions. 

This picture of the conditions to be encountered is 
not intended to deter, but to demonstrate that the 
task of thoroughly investigating this momentous dis¬ 
covery is one which requires the careful organisation 
of a team of workers, well fed and well looked after, 
and if possible all anxieties regarding transport and 
supplies should be taken off the shoulders of the 
technical staff. In this way results of the utmost 
value will assuredly be obtained. 


Sex-Determination. 

By Dr. F. A. E. Crew. 


S EX is the term used to define the differentiation 
of individuals for the production of dissimilar 
gametes—the ova and the sperm. A male is an indi¬ 
vidual efficiently equipped for the elaboration of 
functional spermatozoa and for the conveyance of these 
towards the site of fertilisation A female is an indi¬ 
vidual equipped for the elaboration of functional ova, 
for the conveyance of these towards the site of 
fertilisation, and often also for the transit of the zygote 
—the fertilised egg—at some stage of it9 development 
to the exterior. Associated with these differences in 
the internal and external reproductive organs there 
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are others in the general characterisation, the phenotype, 
by which male and female can be distinguished op 
inspection. Further, the sexes can be distinguished 
by differences in the chromosome constitution of the 
cells of which the individual is built up. 

During the process of cell division, changes occur fix 
the nucleus of the cell by which the contained chromatin 
material resolves itself into a certain number of fila¬ 
ments of definite shape, and these become progressively 
shorter to assume the form (in many cases) of stout rods 
—the chromosomes—which arrange themselves on the 
equator of the spindle. The number of chmmosajfccs 
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is constant in and characteristic of the species to which 
" the individual belongs. In certain stages of cell 
activity the chromosomes group themselves to form a 
characteristic arrangement and it can then be seen that 
they are associated in pairs, the members of each pair 
being identical in size and shape. 

With the exception of one pair, the chromosome 
picture is similar in both sexes In one sex this 
exceptional pair consists of equal mates, whereas in 
the other there is one chromosome similar to these, 
but its mate is either unequal or absent. Since the 
sexes differ chromosomally in this way, the exceptional 
chromosomes are referred to as the sex-chromosomes ; 
and of these, those similar in size and shape are known 
as the X-chromosomes ; the unequal mate of the X 
in the one sex is known as the Y-chromosome. The 
chromosomes other than the sex-chromosomes are 
known as the autosomes, and are identical in both 
sexes. One sex is Xo or XY, the other is XX in sex- 
chromosome constitution. 

It is an established fact that in each gamete—the 
mature reproductive cell—only one member of each 
pair of chromosomes is present. In the case of the one 
$pj*f^ach will possess one half set of autosomes and one 
X-chromosome (1A + 1X); in the case of the other 
sex there will be tw j o kinds of gametes, those that carry 
1A + 1X and others that bear iA alone or 1A-1-Y In 
the mammal it is the male that elaborates two kinds of 
gametes, the X-bearing and the no-X or Y-bcanng, 
while the female elaborates but one ; in the case of the 
bird it is the female that is hetero- or di-gametic and 
the male that is homogametic, elaborating but one 
kind of sperm so far as the elements of the sex-chromo¬ 
some organisation are concerned. In the case of the 
mammal an X-bearing egg can be fertilised either by 
an X-bearing or by a no X-bearing sperm. In the 
former case an XX zygote will result having the 
typical female sex-chromosome constitution, in the 
latter an Xo or XY zygote will result having the 
typical male sex-chromosome constitution. 

It has not only been shown that there are in certain 
cases demonstrable differences in the chromosome 
content of the two sorts of gametes elaborated by the 
heterogametic sex, but also in many mammals, by 
measuring the length of the sperm-head, it has been 
shown that there are two intergrading size-classes; 
it is suggested that the larger sperm is the X-bearing— 
the female-determining. 

The chromosome theory of heredity assumes that all 
hereditary characters are determined by genes, and 
that these are resident in the chromosomes, each having 
its ovg* particular locus in a particular chromosome. 
The facts that emerge from the study of the mode of 
inheritance of the so-called sex-linked characters force 
an adherent to this theory to the conclusion that the 
genes for such characters are resident upon the 
X-chromosomes, and that other genes, some on the 
sex-chromosomes and some on the autosomes, are 
directly concerned in the determination of the characters 
maleness and femaleness. 

It is an established fact that the heterogametic 
individual receives its single X-chromosome from its 
homogametic parent and that the homogametic indi¬ 
vidual receives ohe X from each of its parents. If, then, 
m the single X-chrbmosome of the heterogametic 
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individual is borne the gene for a recessive character, it 
becomes possible to follow the distribution of this 
X-ehromosome by tracing the inheritance of the 
character. Experimental breeding involving a recess¬ 
ive sex-linked character has shown that, in its trans¬ 
mission from generation to generation, it is bound up 
in a most intimate way with some mechanism by which 
the sex of the zygote is determined A recessive 
sex-linked character of a heterogametic male will 
be exhibited by none of his children and by none of 
his granddaughters but by half of his grandsons , a 
recessive sex-linked character of a grandmother will" 
be exhibited by none of her children or grandsons, 
but only by half of her granddaughters. 

These facts can most readily and most satisfactorily 
be interpreted by postulating that the genes for 
sex-linked characters are lesident m the X-chromo¬ 
somes and also that the X-chromosomes carry genes 
that are concerned in the determination of sex. The 
conclusion also emerges that the sex of the zygote is 
decided by the simplex or the duplex condition of some 
component which, when present in duplicate, leads 
to the establishment of femaleness in the mammal 
and maleness in the bird. The evidence suggests that 
there is a sex-determining mechanism, an XY 
mechanism ; that the sex-chromosome constitution of 
the male is Xo or XY in the mammal, and XX in the 
bird ; and that of the female XX in the mammal and 
Xo or XY in the bird. 

In the two sexes the ratio X-chromosomes : auto¬ 
somes is different, and this suggests that sex determina¬ 
tion is not merely an affair of the sex-chromosomes but 
is also decided by the balance between X-chrc mosomes 
and the rest. In the mammals 2X * 2A (where A 
stands for one complete set of autosomes) is associated 
with femaleness, iX : 2A with maleness This con¬ 
tention finds support in the facts of balanced inter¬ 
sexuality in Drosophila melanogaster , in which the 
ratio 2X : 2A is associated with complete femaleness, 
iX; 2A with complete maleness, and iX : i* 5A with 
pronounced abnormality in the sexual characterisation. 

Since the difference in the sex-chromosomes is the 
only apparent difference in the genetic constitution of 
the sexes, it follows that m the mammal the X, r or 
something lodged in it, is female-determining, while 
male-determination is an affair of the rest of the 
chromosomes. It is reasonable to assume that male¬ 
ness and femaleness are characters in the modern 
Mendelian sense, being based on male-determining (M) 
and female-determining (F) factors resident in the 
chromosomes, and that in the mammal the female¬ 
determining factors are resident in the X-chromosomes 
and the male-determining elsewhere. In the bird it 
must be assumed that in the X-chromosomes are 
resident the male-determining factors. The situation 
thus arises that in the mammal, 

(FX)(FX)M is an XX individual, a “ determined ” 
or " genotypic female, 

" (FX)M is an XY individual, a “ determined ” or 
* * genotypic 17 male, 
whilst m the bird 

(MX)(MX)F is an XX individual, a“ determined ” 
or “genotypic” male, 

(MX)F is an XY individual, a u determined 7 7 or 
“ genotypic ” female. 
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By genotypic is meant according to the genotype—the 
sum total of the genes in the hereditary constitution 
of the individual. 

At the moment when its sex is determined, the 
individual is but the fertilised egg. The sexual char¬ 
acters that will define and distinguish it are yet to be 
expressed Growth and differentiation precede char¬ 
acterisation, but in the mam the characters of the 
mature individual are simply the expression of the 
genotype. Before the genotypic male becomes the 
phenotypic male—an individual equipped to function 
as the elaborator oi sperm —the complicated processes 
of sexual differentiation must be pursued. It is 
assumed that these processes are directed by genetic 
action, that the genes—whatever they may be-— 
elaborate specific chemical substances which model 
and direct the development of the individual. It is 
assumed that the sex-determining genes elaborate 
specific sex-differentiating substances -male-differ¬ 
entiating and female - differentiating respectively— 
and thal these provoke responses especially m the 
developing structures of the* sex equipment of the 
individual 

During the development of the mammal there is a 
period dunng which the differentiation of the sexual 
organisation is timed to take place. At the beginning 
of this period, which follows a preliminary phase of 
growth and organ formation, the reproductive system 
consists of (i) paired gonads of indifferent histological 
structure , (2) a rudimentary at eessory sexual apparatus 
composed of Mullerian and VVolffian ducts ; (3) external 
genital organs repiesented by the growing urogenital 
sinus and genital tubercle From this initial type of 
reproductive architecture possessed in common by all 
individuals, determined male and female alike, one or 
other type of differentiated sexual organisation, male 
or female, is attained. The indifferent gonads become 
either testes or ovaries ; if they become testes then the 
Wolffian ducts continue their development to become 
the functional deferent ducts of the testes, while the 
further development of the Mullerian duets ceases and 
the external genitalia become scrotum and penis. If 
the indifferent gonads become ovaries, the Mullerian 
ducts continue their development to liecome the 
functional uterus with cornua and vagina, while the 
development of the Wolffian ducts ceases and the 
external genitalia assume the form of vulva and 
clitoris. Sexual differentiation is alternative, and the 
end-product is an organisation appropriate to the 
functional female or else to the functional male. 

Between the differentiation of the various structures 
of the sex-equipment there is a time relation, The 
first structure to begin its differentiation is the gonad. 
The results of castration and gonad-implantation have 
showm perfectly clearly that in the mammal the 
differentiated gonad is necessary for the appropriate 
differentiation of the rest of the scx-cquipment. In 
the presence of functional testicular tissues, the sexual 
organisation appropriate to the functional male is 
assumed ; in the presence of functional ovarian tissues, 
that appropriate to the functional or phenotypic female. 
Such differentiation is pursued under the control of 
specific male and female sex-hormones, elaborated by 
the testis and ovary respectively. It is necessary only 
to explain the differentiation of the embryonic gonad 
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in order to explain the complete assumption of the 
sexual characterisation. 

This can be done if it is assumed that the gonad in its 
indifferent stage is ambivalent as regards its future 
mode of differentiation (though not completely so since 
its tissues as regards chromosome constitution are 
genotypically either male, Xo or XY, or female, XX), 
and that this differentiation is pursued under the 
direction of male-differentiating and female-differ¬ 
entiating substances elaborated by the male-determining 
and female-determmmg factors respectively. In the 1 
genetir ally-determined male, (FX)M, of the mammal, 
it is the rule for the male-differentiating substances 
to be effectively in excess o\ er the female-differentiating 
substant es, iF<r iM, during that period of development 
when the differentiation of the gonad is timed to take 
place, whereas in the genetically determined female, 
the female-differentiating substances are effectively in 
excess during tins period, 2F^ iM In the case of the 
bird the relations of M and F are reversed. In the male, 
(MX)(MX)F, 2M>iF, and in the female, (MX)F, 
iMciF. 

As a direct result of genetic action the male becomes 
possessed of testes, the female of ovaries ^he 
gonads become differentiated and the sex-hormones 
are liberated These sex-hormones, testicular or 
ovarian lespectively, reinforce the maleness or the 
femaleness of the individual and direct the differentia¬ 
tion of the rest of the sex-equipment, as the constituent 
structures of this attain the appropriate degree of 
growth and become capable of responding to the 
stimulus of the appropriate sex-hormone. The geno¬ 
typic male develops testes because he is a genotypic 
male , he becomes a phenotypic male because he has 
developed testes. The genotypic female develops 
ovanes because she is a genotypic female, she 
becomes a phenotypic female because she has 
developed ovaries In the insect the situation is 
different The gonad plays no part in sexual differ¬ 
entiation and the phenotype is based directly on the 
genotype 

Recent work has shown that the“ efficiency ” of the 
sex-detennming factors differs m different cases; some 
elaborate their sex-differentiating substances at a 
quicker rate than others, or come into action earlier. 
There are quickly elaborating and relatively slowly 
elaborating male-determining and female-determining 
factors. This conception can be illustrated by assigning 
arbitrary numerical values to these factors. Mj, 

M ? , M 4 , and so on, and F x , F 2 , F 4 , are male-deter¬ 

mining and female-determining factors of relatively 
different efficiencies Different combinations of such 
factors are possible. In the mammal a genetic male 
is an XY (or Xo) individual. On the X-chromosome 
are resident the female-determining genes, on other 
chromosomes are the male-determining genes, sym¬ 
bolised as F and M respectively, and these may be 
Fj or F 5 , Mi or M 4 , according to the genotype of the 
parent from which each was received. 

The situation can thus arise in which in the genotype 
of such a male there may be a combination of male- 
and female-determining factors, in which, though in 
the end iM would be greater than iF, yet because the 
female-determining factors were relatively quickly- 
elaborating and the male-determining genes relatively 
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slowly^laborating (F fi , M v for example), the female- 
differentiating reactions would be in efficient excess 
during the earlier stages of the period of sexual differ¬ 
entiation * Hence, if the differentiation of the gonads 
is not a matter of a moment but occupies a certain 
amount of time, the whole or a part of their differentia¬ 
tion would be pursued under the direction of the female- 
differentiating reactions and ovarian tissues would 
be laid down. Later, when the male-differentiating 
reactions had ultimately overtaken and replaced 
the female-differentiating, if differentiation is not 
complete, the rest of the differentiation of the gonads 
would be into testicular tissues, so that a condition of 
u glandular ” hermaphroditism would result. Since 
the type of the differentiation of the rest of the sexual 
characterisation ts modelled by the kind of gonadic 
tissue present, this could lead to a marked degree of 
hormonic intersexuality 

This conception can accommodate the now established 
fact of the assumption by a genotypic female of the 
sexual characterisation of a functional male and vice 
versa. The sex - chromosome constitution does not 
necessarily correspond with the sexual characterisation. 
It 1$ not the sex-chromosomes that finally determine 
sex; it is the sex-determining gene-complex, and 
disharmony among the elements of this may be such 


as must lead to the assumption of a totally inappro¬ 
priate sexual characterisation. Further, the situation 
is created in which enviromc agencies provoking dis¬ 
harmony can lead to intersexuality and even to sex 
reversal, which is not the transformation of a female 
into a male or vice versa, but merely the assumption 
by an individual genotypically of one sex of the sexual 
phenotype usually associated with the opposite; 
genotypically the individual remains unchanged. If 
sex reversal overtakes an individual of the hetero- 
gametic sex, it will continue to elaborate two kinds 
of gametes even though it functions as an individual of 
the sex which usually is homogametic, and this fact 
will be evidenced by the sex-ratio among its offspring. 
The sexual characterisation ot an individual can be 
classified as (a) Primary genotypic characters (the sex- 
detcrnnnmg factor complex, usually defined by the 
scx-chromosome constitution, XY or XX) ( b ) 
Secondary genotypic characters (the sexual phenotype) 
These include the Primary gonadic characters (ovarian 
or testicular organisation of the gonads) In the 
insect all the sexual characters are secondary geno¬ 
typic. In the case ot the bird and mammal some are 
(z) Secondary gonadic characters (depending for their 
expression arid maintenance upon the at tivities of the 
functional gonads) 


Obit 

Prof Jamks Ward 

Y the death of Dr James Ward, Cambridge has lost 
one of its most distinguished leathers and British 
philosophy a man who by general acknowledgment 
was, along with the late Mr V JL Bradley, one of 
its leading figures, lie passed peacefully away on 
March 4, at the advanced age of eighty-two years, 
universally beloved and respected, retaining to the 
end his intellectual vigour, and continuing his work 
in the University until the illness of Jus last few days 
compelled him to desist The January numbers of 
Mind and the Hibbert Journal contain articles from his 
pen which show that he had lost none of his critical 
alertness, while two years ago he published an elaborate 
“ Study of Kant/’ the result of long and sustained 
research. Until a few months before he died, he was 
contemplating writing a comprehensive volume on 
epistemology ; as a matter of fact, he had written some 
chapters of it, a series of articles he contributed to 
Mind during the years 1910 and 1920 constituting one 
of them. 

James Ward was bom at Hull on January 27, 1843. 
The home of his parents was, however, in Liverpool. 
Here he spent his school-days, and, on their termina¬ 
tion, he was articled to a firm of architects. But he 
soon abandoned the idea of following a business career, 
and entered Spring Hill College to prepare for the work 
of the Christian ministry. For a period of twelve 
months he actually was minister of the Congregational 
Church at Cambridge. Then he discovered that his 
theological views were out of accord with those of the 
members of his congregation, resigned his charge, and 
entered Trinity College, where he came under the 
inspiring influence of Henry Sidgwick- He was already 
a graduate an4 gold medallist of the University of 
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London, and was plated alone in the first class in the 
Moral Sciences Tripos of 1874, being elected a fellow ol 
Trinity in the same year In his fellowship disserta¬ 
tion on “ The Relation of Physiology to Psychology ” 
there can be traced the germs of many of the principles 
he afterwards wotked out in detail 

Ward then proceeded to Germany, where he studied 
under Lotze at Gottingen and under Ludwig at Leipzig. 
Of both these teachers he always spoke in terms of the 
warmest admiration, and there is no doubt he was 
greatly influenced hv Lotze in reaching his own philo¬ 
sophical position He was appointed lecturer in moral 
science at Cambridge in 1881 For many years he 
devoted himself chiefly to psychology, and it was under 
his guidanc e that Cambridge gradually became a centre 
of psychological research He was instrumental in 
starting a Psychological Laboratory almost about the 
same time that Wundt began experimental work in 
Leipzig Bringing to the study of psychology a wide 
and thorough knowledge of biology and physiology, he 
was enabled to interpret the facts of mind with the 
aid of evolutional conceptions m a wa) that had never 
before been attempted. Michael Foster used to tell 
him that he was a “physiologist spoilt”, but he 
certainly atoned for his desertion of one science by 
completely revolutionising another. 

Croom Robertson was to have written the article on 
“ Psychology ” fdr the ninth edition of the “ Encyclo¬ 
paedia Britannica,” but was prevented from doing so 
through failing health. Ward undertook to provide 
the article ; he began writing it in 1884, incorporating 
the substance of certain papers of his which had already 
appeared in periodicals, and it was completed in 1885. 
A supplementary article was prepared by him for the 
tenth edition of the Encyclopaedia in 1885 ; and finally, 
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in 1908, these with omissions and additions were 
amalgamated into the new article of the present or 
eleventh edition, Probably no article in the Encyclo¬ 
paedia Britannica ” has ever occupied quite the position 
m the history of a science that this does m the history 
of psychology Its original appearance marked the 
beginning of an altogether new departure m psycho¬ 
logical investigation! Ward broke away entirely from 
the traditions of the associationst school then prevalent 
in Great Britain ; and developed a conception of the 
mental life that has been immensely fruitful in later 
psychological work He propounded a view of the 
conscious subject as a centre of selective activity that 
gradually differentiates presentations of the objective 
world and thus builds up its world of experience On 
almost all the mam problems of psychology new light 
was thrown , the treatment of attention, perception, 
imagination, feeling and conation was essentially fresh 
and original, and it has entirely superseded the older 
mechanical method of handling these subjects It is 
indicative of the thoroughness with which the founda¬ 
tions were laid that, when a quarter of a century later 
the work was revised for publication in the form of an 
independent treatise, little was found of a fundamental 
nature to alter The volume entitled “ Psychological 
Principles/’ which appeared in 1918, con tarns much 
additional material, particularly the chapters which 
deal with the consciousness of self, but the general 
viewpoint remains unchanged. 

In 1897 Dr. Ward was appointed to the chair of 
mental philosophy and logic at Cambridge. During 
the previous year lie had begun the delivery of a course 
of Gifford Lectures at Aberdeen, which led to the 
publication m 1899 of his important work on “ Natural¬ 
ism and Agnosticism.” These lectures contain a 
wonderfully lucid and penetrating analysis of the under¬ 
lying principles of physical science and a remorseless 
exposure of the inconsistencies of Herbert Spencer’s 
attempt to base a philosophy of evolution on the 
principle of the conservation of energy. In the second 
volume of the book the doctnne of psychophysical 
parallelism was examined, and it was maintained that 
the assumption of a dualism between mind and matter 
renders not only the (onnexion of body and mind an 
enigma for the naturalist, but also the problem of the 
perception of an external world equally intractable to 
the psychologist If, then, materialism be abandoned 
and dualism be dismissed as untenable, there remains 
only, it was urged, a spiritualistic monism as the one 
secure philosophical position. The ground was thus 
prepared foi a more constructive effoit; and when, ten 
years later, Prof Ward was invited to give a further 
course of Gifford Lectures at St Andrews, he entered 
upon the task of trying to determine what we can know, 
or reasonably believe, concerning the constitution of the 
world, interpreted throughout and strictly in terms of 
mind 

The lectures were published in 1911, under the title of 
“ The Realm of Ends, or Pluralism and Theism ” The 
start was made from the consideration that the world 
immediately confronts us not as one mind, or even as 
the manifestation of one, but as an objective whole in 
which a multiplicity of minds are discerned in mutual 
interaction. From this pluralistic point of view oui 
experience has in fact developed, and from it the ideas 
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are acquired that eventually lead beyond it. For, 
though empirically warranted, pluralism, it was argued, 
turns out to be metaphysically defective and unsatis¬ 
factory ; it points to a theism which is indeed only an 
idea], but an ideal that, as both theoretically and 
practically rational, may claim our faith though it 
transcend our knowledge. Ward worked out, in fact, a 
system of monadology resembling that of Leibniz, 
except that the doctrine of pre-established harmony 
was entirely discarded, and the monads were conceived 
as interacting. 

Ward’s position in the history of philosophical 
thought is, beyond a doubt, firmly established. But 
those who knew him as a friend will be chiefly mindful 
at this time of his strong and beautiful personality. 
His wide and accurate scientific knowledge, his love of 
Nature, and his interest in all that contributes to 
human good, made him a delightful companion. He 
could tell the name of every wild flower to be met with in 
a country walk, the habits of any bird or insect which he 
c hanced to come across , and he would take one back 
to his home and show with boyish pride the rare collec¬ 
tion of birds’ eggs he had made m his youthful days. 
No scholar ever bore his weight of learning more lightly. 
He would converse, too, when the occasion offered, on 
the deeper problems of life with the sincerity of a man 
who was continually wrestling with them, and with a 
modesty that was engendered by real greatness Of 
him his friends can truly feel that of all the men of their 
time he was of the small company of “ the wisest and 
justest and best ” G. Dawes Hicks 


Dr. Heinrich Oscar Lenz, the Austrian geographer, 
whose recent death at Vienna has been announced, was 
bom in 1848. He first went to Africa in 1875 under 
the auspices of the German Africa Society to make a 
geological examination of the Lower Ogowe in the 
Gabun region In 1879 the same body sent him to 
Morocco with the view of exploring the valleys of the 
Atlas. In the face of great difficulties he made a 
remarkable journey across the Sahara by way of 
Tarudant, Tcnduf, and Arawan to Timbuktu and thence 
westward through Senegal to the coast A great part 
of this journey was over new ground. It was described 
in his “ Timbuktu ■ Reise durch Marokko ” (1884). 
Lenz’s later explorations, which were in the Congo 
basin, were of less importance. Sent in 1885 by the 
Vienna Geographical Society to obtain news of Emir 
Pasha, he ascended the Congo to Nyangwe, and striking 
eastward reached Lake Tanganyika and Ujiji. The 
traverse of Africa was completed by Lake Nyassa and 
the River Shire. For his African work Lenz received 
the gold medal of the Paris Geographical Society. For 
some years he was professor of geography at Prague. 


We regret to announce the following deaths: 

Dr. Andr6 Broca, professor of medical physics in 
the faculty of medicine of the University of Paris, 
who was known for his work on physiological optics, 
on February 23, aged sixty-one. r 

Dr. William Mclnnes, formerly director of the 
Geological Survey of Canada and director of the 
Victoria Museum, Ottawa, on March 11, aged sixty- 
seven years. 0 7 
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Current Topics and Events. 


The British Institute of Philosophical Studies has 
been formed by a number of professed philosophers 
together with some leading men of science, public 
men, and men of affairs It is the belief of the pro¬ 
moters that philosophy has a larger part to play in 
the national life than has yet been recognised, both 
as an education and discipline to the individual, and 
as the basis of that more synthetic view of knowledge 
which they take to be the required corrective of 
the specialism enforced upon students by the rapid 
growth of science They think that, in the position 
which the physical sciences have now reached, the 
need of a philosophic account of principles and methods 
is more apparent than it may formerlv have been , 
that there.1^ accordingly more disposition on the part 
of scientific men to discussions which might, not long 
ago, have been dismissed as metaphysical ; while 
the philosophers on their side have much to learn of 
the picture of reality as presented by modern physics 
It is considered also that on the side of human 
relations and social ideals the lack of a common 
basis is widely felt, and the promoters remember that 
the systematic exploration of such a basis is a part 
of the historic task of philosophy Recognising the 
existence of an excellent philosophical faculty in the 
University of London, the Institute will cater specially 
for the non-academic student, but this does not mean 
the casual visitant to more or less popular lectures 
Lectures with a wide appeal are certainly included in 
the plan, but the aim is rather to establish systematic 
courses extending over a considerable period, com¬ 
bining tutorial work or small discussion classes with 
more formal lectures, and providing for the direction 
of study, the writing and criticism of essays, and all 
that may enable a student to make a serious start 
in his subject The formation of a good philosophical 
library is an essential part of the schemo, and it is 
hoped that the drawing together of a number of 
philosophers, who are at present a somewhat lonely 
race, to co-operate in the advancement of their 
subject, may prove a stimulus and encouragement to 
original work, with which it is hoped that the In¬ 
stitute may be associated. 

In 1892 Dr. John Hopkmson, in his presidential 
address to the Junior Institution of Engineers, laid 
down the principles on which an equitable method of 
charging for the electric light could be devised 
Probably no subject has been more discussed by 
electrical engineers than his method of charging, and 
numerous modifications of it have been tried in 
practice. At the Institution of Electrical Engineers, 
bn April 2, G. Wilkinson and R. McCourt read a paper 
describing a novel modification of Hopkinson's 
principle, that each consumer should bear his pro¬ 
portion of the cost of the standing charges as well as 
the cost of the number of units he uses. In several 
Cities a two-part tariff is employed, which consists of 
a fixed charge based on the rateable value of the 
premises, and in addition a low price per unit for all 
the electricity used. The obvious criticism to this 
System is that the assessment of the building for 

; *0.2894, vol. 115] 


rating purposes does not necessarily bear any relation 
to the consumer's demand The authors propose that 
each consumer should fix his own maximum demand 
for electrical energy So long as this maximum 
demand is not exceeded, then, if his consumption 
during the quarter exceeds a definite number of units, 
all units in excess of this amount would be charged 
for at a merely nominal rate On the other hand, 
if he ever exceeded his 1 ‘ maximum demand," all units 
expended during the time of overload would be^ 
charged for at the full rate A simple meter was 
described which records the charge automatically on 
a high-rate and a low-rate dial When a consumer 
was exceeding his demand one. or more neon lamps 
fixed in suitable places were illuminated so that he 
knew that he was paying at the higher rate The 
system is, in our opinion, fairly equitable, but we 
think that most consumers would have a difficulty 
m understanding it and would have a suspicion that 
advantage was being taken of their ignorance 

In the discussion on the financial resolution in 
connexion with the Imperial Institute Bill which took 
place in the House of Commons on March 30, it was 
stated by a member that little appeared to have been 
heard of the actual work of the Institute It is 
therefore appropriate to direct attention to the prin¬ 
cipal publication of the Institute, namely, its quarterly 
Bulletin, which has now reached its twenty-third 
year of issue Each number of this quarterly con¬ 
tains results of investigations conducted in the labora¬ 
tories of the Institute, articles and notes on the pro¬ 
duction and utilisation of Colonial and other raw 
materials, a summary of recent progress in agriculture 
and the development of natural resources, and notices 
of recent books dealing with such subjects In the 
number of the Bulletin just issued (vol 23, No 1) 
a new feature has been introduced consisting of a 
classified bibliography relating to Colonial develop¬ 
ment and resources This section should prove of 
great value to workers overseas The investigations 
at the Institute recorded in the present issue include 
the examination of the berries of a South African tree 
which yields an oil shown to be suitable for soap¬ 
making , the determination of the properties of balsa 
wood from British Honduras and monkey apple timber 
from Sierra Leone and a study of their possible uses; 
and aft investigation of certain British Honduras 
woods as paper-making materials A third instal¬ 
ment of an article on the possibilities of cement 
manufacture in the Crown Colonies and Protectorates 
contains incidentally the results of examination at 
the Institute of various cement-making materials 
from Trinidad, the Bahamas, British Honduras, and 
Fiji. An article giving an account of the henequen 
or Mexican sisal hemp industry of Yucatan should 
prove of interest to planters m Kenya, Tanganyika, 
and other parts of the British Empire where the 
production of sisal hemp is of increasing importance 

The arrangement of the Science Exhibition in the 
Government Pavilion at the British Empire Exhibi- 
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tion, at Wembley, is this year in the hands of a Royal 
Society committee under the chairmanship of Mr. 
F« E. Smith The theme of the principal section of 
the physical exhibits is the subject of radiation and 
wave motion ; and the extended spectrum of electro¬ 
magnetic oscillations and radiations, from slow 
oscillations and wireless waves at one end, through 
the visible icgion, to X-rays and 7 rays at the other, 
has been taken as the basis of arrangement The 
exhibits will show the methods of generation and 
detection of radiation in the different regions and 
will illustrate the properties of the ra\s , and the 
essential correspondencies will be emphasised, e g 
selective absorption of visible rays will be compaied 
with resonance and the tuned circuit in the wireless 
region A very large proportion of the exhibits will 
be working demonstrations Space will also be 
devoted to the work on atomic structure, where the 
exhibits will include models of the atoms Meteoro- 
logy. terrestrial magnetism, and seismology will 
again be represented, and a working seismograph will 
be shown The arrangement of the sections of 
zoolog\, hot an >, and physiology will follow rather 
similar lines to that of last year, where the exhibits 
having a bearing on evolutionary theory were found 
to be extremely popular A revised edition of the 
Handbook is to be published, which will contain an 
introductory article by Sir Oliver Lodge Other new r 
articles are by Prof G Elliot Smith on “ The Human 
Brain,” Mr C Tate Regan on “ Darwinism,” and 
Dr E J Allen on “ Life in the Sea 11 

In our issue of February 21, p 276, we referred to 
the system of loan collections which is in operation 
at the Salford Museum and also at the American 
Museum of Natural History Such a scheme, we 
learn, has for twelve years been the basis of the 
” Lending Department ” of the Newark Museum, 
Newark, New* Jersey Born and raised m a public 
library building, this museum has adopted many of 
the ways of the modem library This has been all 
the easier as its Director, John Cotton Dana, is also 
City Librarian The Lending Department of the 
Museum, although open to the general public, is used 
almost entirely by the schools Its collections num¬ 
ber more than 5000 objects, classified under 28 heads, 
of which the most important are life and customs, 
geographical, dolls in costume, and industrial process 
charts Science and nature study are also well repre¬ 
sented Descriptive and illustrated matter accom¬ 
panies most of the exhibits, which are made up 
according to requests and delivered to the schools 
three times a week—about 1500 objects a month. 
During 1024 more than 500 teachers m fifty out of 
seventy public schools used this Department The 
Museum’s collections thus came under the eyes and 
hands of more than 30,000 children—most of them 
between the ages of nine and twelve, and representing 
a dozen different races Borrowing has been made 
as simple as in the library, and most of the objects may 
be kept for one month, with privilege of renewal. 
The popularity of this Department is the more notable 
because the Newark Museum is within an hour's nde 
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of the great museums and collections of New York 
City 

The services of preparators and laboratory attend¬ 
ants do not always meet with the recognition they 
merit It is therefore pleasing to note that the cross 
of the Legion d'honneur has been conferred on M, 
Henri VigTeux, " gar^on de laboratoire " at the Paris 
Faculty of Sciences M Vigreux, who entered the 
service of the Sorbonne m 1895, suffered severely 
from the bursting of an apparatus for fractional 
distillation in 1898 He set himself then to improve 
the apparatus of the chemical laboratories and 
became highly expert in glass-blowing, inventing 
many pieces of apparatus and man)' methods of 
great value to chemists and physicists In 1919, 
having lost the left forefinger in another explosion, 
he travelled round the laboratories of the provincial 
universities teaching the craft of working m glass. 
M Vigreux has previously received the silver medal 
of the Soci£t6 d’encouragement pour lTndustne 
Rationale and the ” grnnd-prix ” of a recent ex¬ 
position of craftsmanship 

Nearly two years agp, complaint was made before 
the Intellectual Co-operation Committee of the 
League of Nations at Geneva that the Vienna 
Academy of Sciences was so impoverished as to be 
unable to publish its transactions At about the 
same date, extensive abstracts of its papers were 
published by Lhe Naturwissenschaften at Berlin For 
a year past Nature has reported at least the titles 
of papers read These have been taken from the 
Anzngcr pamphlets reporting each meeting The 
complete volume of Anzciger for the year is now to 
hand (Akademie der Wissenschaften in Wten. 
Mathcmatisch - naturwisscnschaftliche Klassc. An- 
zeiger 6 t Jahrgang 1924, Nr 1 bis 27, pp. 209. 
Holder, Pichler, Tempsky, Wien, 1925 ) It will 
be valued as giving in a collected form reports which 
have been scattered through a number of small 
continued contributions. Such are the reports from 
the Handel-Mazzetti botanical expedition to China, 
the reports of the Radium Institut and the meteoro¬ 
logical reports 

The February weather map of the Dominion of 
Canada records some unusual features for the month. 
In all Qntano the mean temperatures were in excess 
of the normal, by 6°-io° F. in the region of the lower 
lakes and the Ottawa valley. The province of 
Quebec had the mildest February since 1877, and in 
many parts the ground was nearly bare of snow at 
the close of the month. In the maritime provinces 
last February was one of the mildest on record* with 
little or no wintry conditions after the first week In 
many parts the thin covering of snow on bare ground 
seriously delayed lumbering operations. In the 
prairie provinces and British Columbia the month 
was milder than usual, except to the north of the fifty- 
fifth parallel, where the mean temperature was con* 
siderably below normal. In the Yukon there*was a 
deficiency of 8°-io°. Precipitation was generally 
deficient except in Quebec, part of southern Ontario, 
Vancouver Island, and the lower Fraser valley* 
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* further notice the Science library, South 
^Kensington will remain open until 8 p.m. on Thurs¬ 
days and Saturdays After 6 p.m., entrance to the 
library will be through the Imperial College of 

* Science and Technology in Imperial Institute Road. 

At the meeting of the London Mathematical 
Society, to be held on April 23 at 5 p.m., in the rooms 
Of the Royal Astronomical Society in Burlington 
House, Dr. Harold Jeffreys will give a lecture on 
"The Interior of the“ Earth.” Members of other 
Scientific societies will be welcome. 

Dr. F. W. Aston, fellow of Trinity College, Cam* 
bridge, has been elected a member of the Athenaeum 
under the provisions of the rule of the club, which 
empowers the annual election by the committee of a 
certain number of persons of distinguished eminence 
in science, literature, the artg, or for public service. 

Applications for grants m aid of scientific in¬ 
vestigations bearing on agriculture to be carried out 
in England and Wales are invited by the Ministry of 
Agriculture and Fisheries. They must be made upon 
& prescribed form (A. 53/TG) obtainable from the 
Secretary to the Ministry, Whitehall Place, S.W.i. 

Tun fourth course of training of seed analysts will 
be held in the summer of 1925, beginning on July 7, 
at the Official Seed Testing Station, Cambridge 
Particulars of the course can be obtained from the 
Secretary, National Institute of Agricultural Botany, 
Huntingdon Road, Cambridge, 

A joint general discussion on ” The Physical 
Chemistry of Steel-making Processes n is to be held 
by the Iron and Steel Institute and the Faraday 
Society on Monday, June 8, at the Institution of 
Gvil Engineers, Great George Street, London, S.W.i. 
Sir Robert Hadfield, Bart., will deliver the intro¬ 
ductory address, and a provisional programme of 
papers covering the various phases of the manufacture 
of steel has been issued. 

Provibep works of sufficient ment are submitted, 
the second award of the Nichols prize of the Royal 
Society of Medicine, value 350/,, will be made m 1927. 
The prize is open to British subjects for the most 
valuable contribution towards " The discovery of 
tb^cautes and the prevention of death in childbirth 
firoin septicjemia." < Competing essays must be typed 
0* printed in English, accompanied by the names and 
^dresses pf the authors, and. be submitted not later 
x, 19*7, to the Secretary, Royal Society 
ajmUAmt Wimpole Street, W,x. 

, . t 

. W Otar tame of January 17* p* 96, we expressed 
rn c^d-estaWwrtMwi firm of optical 
rise* of Sir Howard Gru^b and 
TM* 4 Mbans» should have gone into 
<We now to learn 

'$ Pmti w & parsons a fcs*r , company, . 

Grubb*, and Co*, has 
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workshops Of up-to-date design are being erected at 
Heaton, Newcastle-on-Tyne, especially suitable for 
the building of large astronomical telescopes and 
observatory equipment. The advice and experience 
of Sir Howard Grubb will be at the disposal of the 
new company. All communications should be 
addressed to Heaton Works, Newcastle-on-Tyne, 

The Smoke Abatement League of Great Britain 
held a Conference in the Town Hall, Manchester on 
November 3-6, 1924, at which a series of papers was 
read by persons interested. The papers and discus¬ 
sions have now been published in a handy volume 
(5s. 6<f. post free) to be obtained from the Secretary, 
C. Elliot, 33 Blackfriars Street, Manchester. This 
Symposium covers practically every aspect of the 
subject; the law and smoke ; the measurement of 
air pollution ; the effect of smoke on human life, 
vegetation, and buildings ; smokeless fuels prepared 
by low and high temperature carbonisation, steam 
generation, electrical power supply; and lastly, the 
economic aspect of a smoky atmosphere Looking 
through the papers one is struck by the very diverse 
remedies prescribed by the advocates of different 
processes, and a general consensus can scarcely be 
obtained. Doubtless all will contribute a share, and 
the publication is certainly of value as bringing to a 
focus the many ideas which are expected to lighten 
the darkness of our industrial cities. 

The report of the National Physical Laboratory for 
the year 1924 is a ouarto volume of 220 pages, 170 
of which are devoted to accounts of the researches 
which are at present in progress in the Laboratory. 
These accounts are as a rule sufficiently detailed to 
allow the reader to understand the object of the 
research, the method adopted and the results which 
so far have been obtained. They are accompanied 
by illustrations which add considerably to their in¬ 
terest and their value. So far as the amount of 
testing work done during the year is concerned, there 
has been an increase since the previous year in all 
departments except those connected with engineering, 
and shipbuilding. The need of new buildings for 
physics and electrotechnics has again been pressed 
by the Committee, and it is hoped that funds for them 
will be forthcoming at an early date A large pro¬ 
portion of the research work is undertaken for the 
Research Associations of the Department of Scientific 
I and Industrial Research and for other Government 
Departments, and the rest is under the control of 
Sir Joseph Thomson/Sir Ernest Rutherford and Sir 
William Bragg, who visit the Laboratory from time to 
time, - 

The after-Easter lecture session at the Royal 
Institution will commence on Tuesday, April 31, at 
5,15, when Prof. J. Bancroft will begin a course 
of four lectures on M Some Effects of Climate on the; 
Circulation/* The Tyndall lectures will be delivered 
by PrOL R, Whiddington on the passage of electricity 
through vacuum tubes, commencing on Tuesday, 
May rq, On "thursday afternoon, April Mr/,., 
it Ktagdou Ward wiff begta a course of two fecturejs 
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on Exploration in Tibet. On succeeding Thursday 
afternoons there will be two lectures by Prof. H, J. 
Fleure on prehistoric trade and traders on the west 
coasts of Europe, and two by Prof F. O. Bower on 
/the natural classification of ferns as a study m evolu¬ 
tion. Mr. W P. Pycraft is to give two Saturday 
afternoon lectures on use and disuse and their effect 
on the bodily structure of animals The Friday 
evening meetings will be resumed on April 24, when 
Dr. W A. Craigic will deliver a discourse on the 
Icelandic Sagas Succeeding discourses will probably 
be given by Prof. W L Bragg, Dr H IT Dale, 
Prof C G Darwin, Dr. Thorne M. Carpenter, Sir 
Henry Newlx>lt, and others. 

Messrs Negretti and Zambra, 38 Holbom Viaduct, 
London, E C.i, have issued a useful list of second-hand 
and shop-soiled instruments which they have for 
disposal The list contains, among other items, a 
useful selection of microscopes, pieces of surveying 
apparatus, and thermometers, while under " sundries " 
are offered projectors, barographs, aneroids, and so on. 
The list should be seen by all who are contemplating 
the purchase of apparatus 

A very full and comprehensive catalogue (No 125) 
of second-hand botanical works has just reached us 
from Messrs Dulau and Co , Ltd , 34 Margaret Street, 
W 1. It contains 4439 titles conveniently arranged 
in the following sections . Regional Floras, Gardening 
and Horticulture, Fruit Culture, Sylviculture, Gardens 
and Landscape Gardening, Biology of Plants, Mono¬ 
graphs, Biography, Bibliography, Terminology, Dic¬ 
tionaries, Manuals, etc , Herbals and Early Gardening, 
Cryptogamic Botany, Phyto - pathology, Geoponica, 
and Serial Publications. 


[Artm. 18, 1945 

The Cambridge University Press will shortly 
publish Vol. 19 of the Royal Society's " Catalogue of 
Scientific Papers/ 1 covering the letters T to Z and 
completing the work. Another book to be issued by 
the same house will be " Aerial Surveying by Rapid 
Methods," by Prof B Melvill Jones, the main purpose 
of which is to discuss the possibilities of aerial photo¬ 
graphy as a means of surveying and mapping the 
earth, and to record and describe a series of experi¬ 
ments made at Cambridge by the author and the 
late Capt. J, C Griffiths. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned • a guide- 
lecturer in agriculture at the British Empire Exhibition 
—The Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, S.W.i (Apnl 25); an assistant 
lecturer in agriculture at the Agricultural Institute, 
Kirton, near Boston, Lines —J C Wallace, at the 
Institute (Apnl 30) ; demonstrators in physics and 
organic chemistry respectively, at Bedford College for 
Women, Regent’s Park, N W.i—The Secretary (May 
2) , three assistant naturalists in the fisheries depart¬ 
ment of the Ministry of Agnculture and Fisheries— 
The Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, S W 1 (May 8), a woman lecturer 
in geography m the department of education of the 
University, Birmingham—The Secretary (May 10); 
assistant professor of zoology in McGill University, 
Montreal—The Secretary (May 20); an assistant pro¬ 
fessor of chemistry, of Egyptian nationality, at the 
Cairo School of Medicine—The Director (May 31) 

Erratum. —In Nature of April 4, p. 518. col. 1, 
line 14, the name of Mr Savin is printed incorrectly 
as Sairn. 


Our Astronomical Column. 


A Simple Interferometer. — Probably many 
people are under the impression that interferometer 
methods are only possible with very large instruments. 
This is undoubtedly the case where measurement of 
stellar diameters is in question But a short paper 
by Mr L Richardson (Brit. Astron. Assoc Journ , 
Feb. 25) describes an application of the method that 
is within the reach of all amateurs This is a card¬ 
board screen covering the object-glass with a number 
of parallel openings cut in it, the width of the closed 
spaces being made equal to that of the open ones. 
The card can be turned by strings from the eye-end 
about an axis in its own plane through its centre, 
and the amount of tilt read on a scale made of 
millimetre paper. Each star then shows a central 
image, and a senes of diffraction images on each side 
diminishing in brightness. Turning on Castor (for 
example), the card is tilted until the distance between 
the pnncipal and first diffraction image is equal to that 
between the two stars of the binary. The tilt of the 
card then gives a very good measure of the angular 
distance between the stars. Four measures of Castor 
give distances 4*57*, 4-56*, 4*54', 4*59*- Since the 
images are short spectra, there is a liability to per¬ 
sonality m the measures, but a single observer can 
obtain accurate relative results, 

The New Washington Catalogue of Funda¬ 
mental Stars.—P rof. W. S. Eichelberger com- 
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mumcates to Ast, Nach. No. 5353 a paper on this 
catalogue, which will appear in full in vol 10 of 
" Papers of the American Ephemeris," a summary of 
results being given in the Ephcmens for 1925. It 
uses the results of two observatories only (the Cape 
and Washington) , the Cape declinations are corrected 
by tan zenith-distance-north, as a result of a 

rediscussiou of refraction The general result of the 
discussion is that the decimations m Boss P.G.C. 
need a nearly constant correction of about +0*47’ 
from 50° N. I)ecl. to 40° S. Decl. 

Prof Eichelberger then turns to the new Greenwich 
catalogue for 1925 and notes that, while on the 
published figures it agrees better with Auwer* 
than with the new Washington one, yet if two 
changes were made, (1) the use of his new proper 
motions in bringing up to 1925, (2) giving Venuft 
equal weight with the sun in fixing the equator point* 
the Greenwich and Washington results would not 
differ much. 

The errors in Boss's proper motions are ascribed 
to uncorrected systematic errors in the older 
catalogues that he employed, In the future it 
will probably be desirable to discard, at least for 
fundamental stars, all catalogues that rest on 
observations with instruments the division e rr or** 
etc., of which were not determined by models* 
methods. , 1 ^ 
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Research Items. 


Sex Ratios in Africa. —Capt. L. W G Malcolm 
has brought together in the American Anthropologist , 
vol. 26, No. 4, data from various sources, in addition 
to lus own observations, bearing upon the question 
Of sex ratios among the tribes of West Africa and 
other parts of that continent, with the view of ascer¬ 
taining what relationship these ratios bear to racial 
decline or otherwise. In the case of the adult sex 
ratio there is, in the majority of cases, a low degree 
of masculinity. The preponderance of females over 
males, however, m many cases is due purely to 
artificial causes, such as intertribal warfare and 
slavery or forced labour, which have depopulated 
large tracts, especially m West Africa. The ratio is 
89 80. For the sex ratio at birth the information is 
very scanty , but it appears to be somewhat lower 
than that of European countries. The suggestion 
that a surplusage of adult men over adult women of 
reproductive age is consistent witlv a corresponding 
decline m the crude population, and that an increasing 
population produces a surplusage of women, does 
not appear to be in accord with the observed facts 
The evidence for Africa is too scanty to indicate 
whether there is a higher proportion of male to female 
births in polygamous or monogamous marriages An 
appended note by Dr A S. Parkes suggests that the 
great excess of females among adults is produced by 
a high masculinity in the mortality, possibly due to 
an inherent frailty of males which is also apparent 
m European figures. 

Plankton at Cullekcoats —Plankton investiga¬ 
tions occupy a large part of the report for 1923-24 of 
the Dove Marine Laboratory, Cullercoats, Northum¬ 
berland, each group being dealt with both in the form 
of lists and tables. With such an amount of informa¬ 
tion available, the plankton of the Cullercoats area 
should soon be thoroughly known. Miss Jorgensen 
states in her report on the Crustacea that, whereas 
there are many more decapod larva? taken from the 
inshore stations, the copepods were in much larger 
numbers farther out In her table, however, showing 
total copepods, she gives the largest average but one 
from Station 1 # which is one of those closest inshore 
On carefully examining the detailed copepod tables, 
we fend that this inshore maximum is chiefly due to 
Temora, a neritic copepod capable of living under very 
variable conditions. The bulk of Miss Meek's im¬ 
portant work on pollution of the River Tyne is 
reserved for a separate memoir, only a short r6sum6 
appearing here in which she states that last autumn 
there was a good ascent of salmon, and the smolts 
passing to the sea m the spring were numerous, few 
having died in passing through the polluted area. 

CHENOPODIUM Oil- IN THE TREATMENT OF HOOK¬ 
WORM. — In the Journal of Pharmacology and Expert - 
mental Therapeutics for December 1924, Drs. W. G. 
Smillie and S. B. Pessoa give an account of the 
anthelmintic properties of the various components of 
chenopodium oil, one of the drugs authorised by the 
International Health Board for use in campaigns 
against hookworm disease. The constituents of the 
ou were Isolated for these experiments at the Wellcome 
Chemical Research Laboratories in London, and the 
authors show that the only vermicidal agent m the 
oil is ascaridolc, which proved to be remarkably 
efficient against the two common forms of hookworm, 
Ankylostoma duodenah and Necator americanus , 
though the latter was more susceptible to its action 
than the former. Victims of hookworm disease in 
tjhe tropics almost invariably harbour other helminths, 
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notably Ascaris, in addition to hookworm, and ascari- 
dole has the advantage over other hookworm remedies, 
such as thymol and carbon tetrachloride, of also 
eliminating Ascaris from the intestinal canal. In 
view of these results, the authors point out that if 
ascandole itself proves too expensive for use in ex¬ 
tensive campaigns against hookworm and it is neces¬ 
sary to resort to chenopodium oil, it is desirable that 
the dosage of the oil should be based on the amount 
of ascandole in it If this precaution were taken, 
much of the nsk attending the use of chenopodium 
oil, which like all effective anthelmintics is toxic to 
the host as well as the parasite, will be avoided 
The authors naturally do not refer to other remedies 
for hookworm, but there is now a considerable amount 
of evidence that a solution of ascandole in pure 
carbon tetrachlonde is probably the most effective 
remedy against joint infection by hookworm and 
Ascaris It has the great advantage of being cheap, 
a point of first-rate importance in such campaigns 
where the cases to be treated are numbcicd by hun¬ 
dreds of thousands 

The Lepidopiera or New York —Memoir 68 of 
the Cornell University Agricultural Experiment 
Station (June 1923) has recently come to hand, and is 
devoted to an account of the “ Lepidoptcra of New 
York and Neighboring States ” The author, Mr 
W T. M. Forbes, is to be congratulated upon this 
very careful and detailed piece of monographic work. 
It extends to more than 700 pages, and deals with all 
the so-called Microlepidoptera and such families as 
the Saturniida 1 , Bombycida?, and Lasiocampidae, etc , 
among the higher groups It is, furthermore, prefaced 
by a good illustrated general account of the external 
morphology of the order The wealth of information 
relating to family, generic and specific characters and 
the metamorphoses should prove of great value to the 
systematise while at the end of the memoir there is 
a good index to the food-plants of all the larva? 
referred to We shall welcome the appearance of the 
remaining portion of this work, which, when com¬ 
pleted, will serve as a general book for reference 

Sex-transition in Plants — A nsama 7 aponica 
is an Aroid which has usually been regarded as- 
strictly dioecious, although American species may be 
monoecious Tokujiro Maekawa (Journ Coll. Agric , 
Imp. Univ. Sapporo, Japan, vol 13, Part 3), in an 
interesting account of experiments with this plant, 
shows that the same corm is at first asexual, after one 
or more years develops a male inflorescence, and one 
or two years later becomes (and normally continues) 
female. The author collected 231 corms from which 
he demonstrated these phenomena of sex-transition. 
Occasionally retro-transition from female to male 
took place, but monoecious inflorescences were rare 
and intersex conditions apparently did not occur 
Sex is here a progressive phenomenon in the individual 
correlated with the weight of the bulb, and believed to 
be dependent on the amount of formative assimilation 
products (t.e. size of leaves) rather than the amount of 
reserve material in the corm. It was possible to 
reverse the sex of a female corm by growing it m poor, 
sandy soil or by cutting off portions of the corm or 
leaves. In this way a corm which had been produc¬ 
ing female inflorescences could be made to produce a 
male The relation of these results to other studies of 
sex-detenhination in plants is discussed at some 
length. Schaffner (Amer Journ . Bot vol. 9, p 72) 
has obtained similar results with American species of 
Arisasmas* 
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Brown Heart in Australian Apples. —Reports 
21 and 22 of the Food Investigation Boss'd of the 
Department of Scientific and Industrial Research 
seem to Bhow conclusively that tins diseased condition 
of imported Australian apples results from the ac¬ 
cumulation of carbon dioxide in the ship's hold during 
the voyage (see Nature, vol 112, pp 636-7, October 
27, * 9 2 3 ) Report 21 gives the results of the study 
of the atmosphere in ships' holds during the voyage 
by Messrs A J. Smith, Ezer Griffiths, and E A 
Griffiths In Report 22, Mr A J. Smith, the physio¬ 
logist sent out by the Food Investigation Board 
to Australia, presents the results of his investigations 
of conditions in the orchard and during the handling 
of the apples up to the time of shipment No signs 
of brown heart were discovered in the fruit prior to 
shipment, nor was the treatment of the fruit likely to 
produce the disease On the other hand, the con¬ 
centration of carbon dioxide in unventilated ships' 
holds often rose above the safety limit of 10 per cent 
during the voyage, and shipments examined on arrival 
showed marked correlation between occurrence of 
brown heart and high carbon dioxide contents 
recorded on the voyage. 

A New Devonian Echinoid —A new genus of 
echmoid (Nortonechmus) from the Upper Devonian 
of Iowa is described by A O Thomas (Iowa Geol 
Survey, 19, p 481) The genus shows several features 
of interest, and the great rarity of eclunoids in the 
Devonian system gives importance to this discovery 
Nortonedunus appears to lie allied to Archaeocidans, 
but differs from it in having 11, or possibly 14, 
columns of plates in each mterambulacral area instead 
of 4 ; and the imbrication of the plates is more con¬ 
siderable, so that the test must have been very 
flexible The spines are remarkable for the great 
expansion of their distal ends, so that they became 
polygonal by mutual contact, and must have formed 
a coat of mail over the test similar to that seen in the 
living species Colobocentrotus atratus , this feature has 
been hitherto unknown in Palaeozoic echmoids except 
to a limited extent in Xenocidans Parts of the 
lantern have been found and seem to be similar to 
those of modern cidands 

The Geology of Southern Rhodesia — A very 
valuable summary by H B Maufe of the physical 
features and geological formations of Southern 
Rhodesia appears in the first “ Official Year-book 0 
of the Colony, and is conveniently reprinted as a 
Shoit Report (No 17) of the Geological Survey. The 
report is accompanied by an excellent colour-printed 
geological map, and the history of the region is well 
set forth in a provisional table of formations which 
also gives the associated igneous intrusions, earth- 
movements, and economic minerals Unfortunately 
no fossils have been found in any beds older than those 
of the Karoo system. Even where fossils do occur, 
they arc wholly terrestrial, the sea never having 
invaded the Colony since at least Carboniferous times. 
The Glossopteris flora is represented in the Wankie 
coalfield, while the Upper Karoo has yielded remains 
of dinosaurs and of petrified wood The younger 
Kalahari contains freshwater shells and the plant 
Chara The older rocks can be correlated litho¬ 
logically with corresponding systems in South Africa, 
but in neither area has it yet proved possible to corre* 
late with standard equivalents elsewhere. The dis¬ 
covery of uranium minerals would probably help in 
determining the position of one or two of the unfossili- 
ferous formations Already, indeed, the uranmites 
of Morogoro and Katanga may be used in this way. 
They are clearly of Upper pre-Cambrian age, and if the 
lithological correlations can be trusted, the Transvaal 
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System (sometimes thought to be Ordovician front 
the occurrence of a doubtful fossil in Angola) should 
be, as Prof. J. W. Gregory thinks, nearly equivalent 
to the Tonidonian or Longfnyndian in Britain. 

Precautions against Tropical Cyclones —The 
recent quarterly number of Materiaux pour l'£tude 
des Catamites contains an important article by Mr. 
Stephen S. Visher on tropical cyclones as calamities 
(No. 3, 1024, pp 195-217) Most of it is devoted to 
a description of typhoons, their principal centres of 
ongin, their seasonal distribution and frequency, and 
the courses followed by typhoons. In the concluding 
pages, he suggests several methods of reducing the 
damage done by them, Houses should be built of 
reinforced concrete and about twenty feet above the 
sea-level or the bottom of a valley. Coastal cities 
should be protected from hurricane waves by sea 
walls like that at Galveston, U.S., where six thousand 
lives were lost during a typhoon in 1900 Crops 
should be diversified, so that ail is not necessarily 
lost at one blow The taller growing varieties of 
bananas should be replaced by the dwarfed Chinese 
kind, and mdiarubber plantations should be grown 
in shelteied valleys Weather offices should be 
established in the stormier regions, so that sufficient 
notice of an approaching typhoon may be given by 
radio or telegraph to allow the strengthening of 
buildings or the removal of livestock and boats from 
the lowlands. 

Temperature Records at Wiilis Island. —Wo 
have received from Cant E. Kidson, of the Meteoro¬ 
logical Bureau of the Commonwealth of Australia, a 
note on a paper on " Observations from the Willis 
Island Meteorological Station " which was read at 
the meeting of the Australasian Association for the 
Advancement of Science m Adelaide in August 
1024, together with copies of two weekly thermograph 
charts The island offers useful opportunities /or 
research into the meteorology of the trade winds, 
being in lat 16 0 18' S and long 149° 58' E , 250 
miles from the mainland of Australia. The island 
is only about 600 yards by 250 yards at low water, 
and is less than 30 feet above low-water mark. It 
might thus be expected that the diurnal range 
should be one or two degrees only as over the ocean, 
instead of which the thermographs show frequently 
ranges of so much as 8° F The thermograph & 
fitted in a Stevenson screen, which is fixed on a 
base of concrete Dr. Kidson throws doubt on the 
efficiency of the Stevenson screen, but it is certain 
that the effect of the base of concrete must be very 
considerable. The cooling effect of showers of rain 
would appear to confirm this. In view of the ideal 
location of the island, it is highly desirable that 
observations should be taken there by means Of 
properly ventilated instruments. 

Sound and Wireless in Hydrography.—As i 
result of the extensive senes of measurements of the 
speed of sound in sea water undertaken by the United, 
States Coast and Geodetic Survey, the steamer Guide 
has been equipped with a special sound and wireless 
method of determining its position at sea during a 
hydrographical survey it is making of the coadt ot 1 
California. The equipment is described by Coin- ' f 
mander N. H Heck and Messrs. £. A, Eckhardt and 
M. Keiser, of the Bureau of Standards, in Special 
Publication No 107 of the Survey. A bomb, of 
T.N T. is fired under-water by the ship and the sound; 1 1 
wave is picked up by three shore stations provided V 
with hydrophones, Each hydrophone by means 4 
a relay sends out a wireless signal which is received \ 
by the ship. The interval between the firing 
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bomb and the reception Of the wireless signal is 
recorded automatically on a chronograph, and from 
the records for the three stations the position of the 
ship is determined. Full particulars of the apparatus 
are given in the paper, and it has been found to give 
results as accurate as visual methods, and to be 
applicable during fog and rough weather when these 
methods are no longer of use. 

Atomic Combination and the Quantum Theory, 
—Messrs. M Born and J. Franck, in the Zeitschnft 
fti* Physth of February 19, show that according to the 
quantum theory a stable molecule cannot be formed 
by the simple collision of two atoms, but that a triple 
collision is necessary, the third particle serving to 
carry off the excess of energy. In spite of tins it is 
shown that molecules which are not fully quantified 
(quasi-molecules) may be formed, and that they may 
exist long enough to emit or absorb characteristic 
radiations which can be recognised in the spectrum 
of a gas When two atoms collide they move round 
their common centre of gravity in cometary orbits, 
and during a certain period their trajectories are not 
very different from those of the atoms of a stable 
molecule During this period it is possible for the 
quasi-molecule to be excited, an electron jumping 
into a higher quantum orbit , if this then falls back 
into the lower orbit, the quasi-molecule will emit a 
characteristic radiation In a similar manner char¬ 
acteristic absorption phenomena will be produced, 
absorption bands being formed without any structure 
due to rotational quantification and others where 
the signs of vibrational quantification (band groups) 
are weak. A number of spectra can be explained 
in this way, particularly certain appearances in the 
spectra of metallic vapours. 

Ec5tv<5s Torsion Balance —An unproved model 
of the Eotvds torsion balance has recently been put 
on the market by Messrs L Ocrtling, Ltd Hitherto 
visual observations in this type of instrument have 
necessitated the provision of long biackets to carry 
the observing telescopes, so that a large and heavy 
tent has been necessary for the protection of the 
balance In the new Oerthng model, telescope arms 
are completely eliminated so that the effective width 
of the instrument is reduced considerably. This 
balance can be used either for visual reading or photo¬ 
graphic self-recording, the change from one system 
to the other being possible by simply replacing a 
ground glass screen by a photographic dark slide. 
The rotation of the upper part of the instrument into 
various azimuth positions is effected by a clockwork 
mechanism controlled by an electric time clock, which 
also controls the illumination of the scales at the 
proper intervals, and moves the photographic plate. 
A special optical system enables a magnified image 
of tne actual scale to be observed or photographed, 
while the sensitivity is also increased and is variable 
at will The spaces between the three metallic walls 
of the balance are packed with special insulating 
materials, while additional protection is provided by 
a three-walled cylindrical tent, the inter-wall spaces 
of which are also packed. Arrangements are pro¬ 
vided by means of which it is possible to read the 
instrument from outside the tent, through specially 
placed windows, so that it is unnecessary to open the 
tent door after the instrument has once been set up 
In this way it is claimed that temperature and radia¬ 
tion effects are reduced to an absolute minimum 
consistent with economical transport, while it is 
confidently anticipated that readings can be taken 
both by Gay and by night, and at least three stations 
occupied every twenty-four hours. Other modifica- 
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tions are introduced, among which may be mentioned 
the clamping of the balance to the tent after observa¬ 
tions have been completed, enabling the instrument 
and tent to be moved together as a whole to the next 
station, after which the instrument is unclamped 
and relevelled, when it is immediately ready for use 
again. 

The Limiting Possibilities in Steam Plants — 
An examination of the available evidence and the- 
fundamental facts m searching for the real upper limits 
to the sequence of operations m steam plants pro¬ 
vided the subject matter for an interesting paper 
read by Profs A L. Mellanby and William Kerr 
before the North-east Coast Institution of Engineers 
and Shipbuilders on February 27. The paper opens 
with a discussion of the temperature limits, obviously 
a question of the properties of the materials employed 
The results of direct stress and fluctuating stress 
researches, together with creep-limit considerations, 
demonstrate an upper limit of 750° F to 8oo° F for 
the ordinary steels and the best non-ferrous metals 
With special steels, and allowing the possibility of 
fair advance to the metallurgist, the authois consider 
that qoo° F represents the steam-plant limit The 
consideration of pressure limits is one of thermal 
efficiencies, and a critical survey of the factors in¬ 
volved indicates 1250 lb per square inch as the 
limiting pressure above which no gam need be 
expected, although it appears that there is too little 
prospective gam to justify actual advance beyond 
1000 lb per sq. inch discussing reheating, the 
authors consider that two stages of reheating requir¬ 
ing a total heat supply of between 40 and 50 per cent 
of the Rankme heat drop provide the true limit to 
the reheating process This condition is closely met 
by reheating pressures of 500 and 180 lb per sq inch 
The best feed-heating limits are obtained by choosing 
eight heaters opeiatmg on the range up to the satura¬ 
tion temperature corresponding to 1000 lb per sq 
inch The limiting cycle thus starts from initial 
conditions of qoo° F. and 1250 lb per sq inch, in¬ 
volves re-supcrheating at intermediate pressures of 
500 and 180 lb per sq inch, and includes the employ¬ 
ment of about eight extraction feed heaters, equally 
stepped, on a range of liquid heats up to that corre¬ 
sponding to 1000 lb pei sq inch pressure 

Sulphide Fog produced by Bacieri\— The 
Eastman Kodak Company of Rochester, N Y , found 
that gallons of metol - hydroquinone developer, 
used in a tank for developing motion picture negative 
film, suddenly began to give excessive fog Similar 
cases were observed when developer in a deep tank 
after a certain amount of use was at rest, unused, for 
at least two or three days, or when a smaller quantity 
was kept in a closed bottle Messrs M, L Dundon 
and J. I. Crabtree (British Journal of Photography , 
p. 172) investigated the trouble, and found sulphides 
in such developers either m solution or in the sediment. 
It has been shown that some bacteria are able to 
reduce thiosulphates, sulphites, and even sulphates 
to sulphides, and the authors confirmed the action 
with ordinary yeast. Bacteria were found in the 
faulty developers, " bacilli predominating although 
cocci were present/' Such developers may be 
restored to good condition by adding about 0*5 gm. 
of lead acetate per litre to precipitate the sulphide. 
When a developer is used continuously, the dissolved 
silver salt precipitates the sulphide as it is formed, 
and the .authors found that silver bromide was 
sufficiently soluble in the developer for this purpose. 
No substance has yet been found that can be recom¬ 
mended as a preservative against bacterial growth 
w a developer. 
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The Fifth Washington Meeting of the American Association 
for the Advancement of Science. 


'“pHE fifth Washington meeting of the American 
* Association for the Advancement of Science 
was held during convocation week, December 29, 
1924-January 3, 1925, This meeting was one of the 
larger, quadrennial meetings, which are regularly 
held m Washington, New York, and Chicago, and it 
surpassed all earlier meetings of the Association xn the 
number registered as in attendance The registration 
figures for the last five meetings are as follows . 
Chicago (1921) 2413 , Toronto (1921) 1832 ; Boston 
(1922) 2339 , Cincinnati (1924) 2211 , Washington 
(1925) 4206 

The fifteen sections of the Association were well 
represented, and 36 associated societies, of which 24 
are affiliated, met with the sections of the Association 
Eleven other scientific organisations met with the 
Association by invitation Altogether 252 scientific 
sessions were held, as well as a large number of 
business sessions, dinners, etc The total number of 
papers and addresses at Washington was about 1710 
Washington has more scientific workers m pro¬ 
portion to its population than any other city of the 
country It has numerous institutions and organisa¬ 
tions devoted to scientific research and to the spread 
of scientific knowledge The George Wastungton 
University, the National Geographic Society, the 
many government scientific bureaux and offices, the 
Smithsonian Institution, the Carnegie Institution of 
Washington, the National Academy of Sciences, and 
the National Research Council arc all of Washington, 
and id 1 took active part m the arrangements for this 
meeting The quarters of many of these organisa¬ 
tions were made available for section and society 
sessions, and the Central High School building was 
Secured for a large group of the sessions 

The exhibition for this meeting was exceptionally 
well developed, and offered many unusual oppor¬ 
tunities for the actual inspection of apparatus, 
materials, and facilities for research and teaching, as 
well as newly developed scientific methods and 
recent publications The general exhibition was the 
most complete and representative exhibition held 
by the Association in recent years Fifty business 
firms that supply scientific instruments and materials, 
and publishers of scientific books, took part, and a 
large number of individual men of science exhibited 
new research methods and instruments Special 
exhibitions by Washington scientific organisations 
formed an attractive feature this ye«ir The annual 
exhibition of recent scientific work of the Carnegie 
Institution of Washington was specially maintained 
for this meeting. The new building of the National 
Academy of Sciences and the National Research 
Council, winch is accounted the finest of its kind in the 
world, was open for inspection daily ; a very attract¬ 
ive and inspiring permanent exhibition of scientific 
principles and methods was displayed in this new 
Temple of American Science." Many of the 
offices and laboratories of the United States Depart¬ 
ment of Agriculture were open to visiting scientific 
workers The U S Bureau of Standards, the New 
National Museum, the Old National Museum, the 
Smithsonian Institution building, and the Freer Art 
Gallery were also open for inspection. Exhibitions 
by scientific societies that took part in the meeting 
were arranged , these were generally of special 
interest to workers in the fields represented by the 
societies, and contained exhibits of research methods 
and apparatus shown by their originators 
With a rapidly increasing public interest in scientific | 
knowledge, the recent annual meetings of the 
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American Association have received a progressively 
greater share of attention on the part of the daily 
press. One of the chief aims of the Association is to 
further the appreciation of science and the work of 
scientific men, and it has rapidly improved its publicity 
service in recent years This service now constitutes 
a very important feature of each annual meeting. It 
aims at furnishing to the newspapers throughout the 
country interesting and trustworthy items from the 
various scientific programmes. The Publicity Com¬ 
mittee was very efficiently helped by the co-operation 
of Science Service, which furnishes science news to a 
series of subscribing newspapers. For the first time 
in the history of the American Association, radio was 
used as an integral part of the publicity service. The 
two large stations in Washington broadcasted talks 
given by well-known scientific men whose influence 
on the upbuilding of science is generally recognised. 
The territory covered by the two stations is very 
wide, responses from their programmes having been 
received from Hudson Bay, Seattle, San Francisco, 
Long Beach, Los Angeles, Honduras, San Salvador, 
Cuba, and Haiti Through radio talks, a vast number 
of people were reached who are deeply interested m 
the acquisition of scientific knowledge but unfamiliar 
with the channels tlirough which accurate information 
may be obtained The greiit value of thus broadening 
the contacts of the annual meetings of the Association 
and of stimulating a wider interest in and apprecia¬ 
tion for scientific work can scarcely be overestimated. 

Eight general sessions of the Association were held 
at Washington The opening session occurred on 
Monday evening, December 29, in the Memorial 
Continental Hall This session was addressed by the 
Honourable Charles Evans Hughes, Secretary of State, 
who spoke on " Some Aspects of International 
Co-operation " At this session was delivered the 
address of the retiring president of the Association, 
Dr Charles D Walcott, secretary of the Smithsonian 
Institution The subject of Dr Walcott's address 
was " Science and Service " hollowing the opening 
session, there was a general reception given by the 
local Association members. The reception was held 
in the New National Museum 

The second general session was held on Tuesday 
afternoon, December 30 The speaker at this session 
was Mr Austin H Clark, of the Smithsonian Iastitu- 1 
tion, member of the Navy Department's Advisory 
Committee on Oceanography Mr. Clark's subject 
was 44 The Navy’s Oceanographic Program.” 

The third general session was held on Tuesday 
evening, December 30 This session was devoted to 
the third annual Sigma Xi lecture, held under the 
joint auspices of the Association and the Society of 
Sigma Xi The lecture this year was by Dr. Frederick 
Fuller Russell, general director of the International 
Health Board, whose subject was " War on Diseases, 
with Special Reference to Malaria and Yellow Fever." 

The fourth general session occurred on Wednesday 
afternoon, December 31. At this general session 
Dr. Charles D Walcott gave a beautifully illustrated 
lecture of general interest on " Geological Exploration 
in the Canadian Rockies " 

The fifth general session was held on Wednesday 
evening, December 31. A fine series of motion pic¬ 
tures, taken on the western excursion that succeeded 
the recent Toronto meeting of the British Association, 
was shown at this session Dr. Edwin E. Slosson, 
director of Science Service, who took part in the trip, 
spoke These films were very kindly loaned for tin# 
showing by the Provincial Motion Picture Bureau 
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of Ontario, Canada. Many striking and beautiful 
Canadian views were seen, and a number of eminent 
British scientific workers appeared in the pictures 

The sixth general session was held on Thursday 
afternoon, January I Prof. A, E Douglass, director 
of the Observatory of the University of Arizona, 
Spoke on the " University of Arizona Eclipse Expedi¬ 
tion of September 1923," atid showed beautifully 
coloured lantern slides Besides its contribution of 
astronomical knowledge presented m an easily under¬ 
stood style, this lecture also presented something of 
desert adventure that did not fail to attract attention 

The seventh general session occurred on Thursday 
evening, January 1. Dr. Willis T. Lee, of the United 
States Geological Survey, gave a lecture at this 
session, on " Explorations in the Carlsbad Caverns 
of New Mexico " The studies reported were carried 
out under the auspices of the National Geographic 
Society Dr Lee s illustrations included motion 
pictures secured by means of flares in these very 
interesting caves 

The eighth general session was held on Friday 
afternoon, January 2. Motion picture films illus¬ 
trating the principles and operation of the telephone, 
human speech, etc , were given their first public 
showing, and an explanatory talk was given by Dr 
John Mills, of the Western Electric Company of New 
York City 

The following is a list of the vicc-presidential 
(sectional) addresses delivered at Washington ; they 
are being published in full in Science —Section A 
(Mathematics) —” The Foundations of the Theory of 
Algebraic Numbers *' By Hams Hancock, Univer¬ 
sity of Cincinnati Section B (Physics) —" Trend of 
Thought in Physics " By W F G, Swann, Yale 
University. Section C (Chemistry) —” Some Effects 
of the Atmosphere upon Physical Measurements '* 
By E W Washburn, National Research Council, 
Washington, DC Section D (Astronomy) —‘‘The 
Equinox of 1950 ” By Heber D Curtis, Allegheny 
Observatory, Pittsburg, Pa. Section E (Geology 
and Geography )—“ A Classification of Natural Re¬ 
sources ” By N M Fenneman, University of Cincin¬ 
nati Section F ( Zoological Sciences) —" Darwin and 
Bryan: a Study in Method ” By Edward L Rice, 
Ohio Wesleyan University, Delaware, Ohio. Section 
G (Botanical Sciences) —“ The Origin of the Cycads *’ 
By C J. Chamberlain, University of Chicago Section 
K (SocmJ and Economic Sciences)—“ The Develop¬ 
ment of Modern Family Life " By John Franklin 
Crowell Section L (Historical and Philological Sciences) 
—“ Leibnitz, The Master Builder of Mathematical 
Notations " By Florian Cajon, University of Cali¬ 
fornia, Section N (Medical Sciences) —“ The Rela¬ 
tion of Certain Free Living Micro-Organisms to 
Disease/’ By Richard P Strong, Harvard University 
Section O (Agriculture) —“ Better Adapting our Edu¬ 
cational and Investigational Efforts to the Agncul- 
tural Situation.” By R. A Pearson, Iowa State 
College Section Q (Education) —“ The New Social 
Order as seen from the Standpoint of Education ” 
By Henry W. Holmes, Harvard University. 

The Council of the Association met on various 
occasions during the meeting for the transaction of 
business, some items of which are of general interest. 

Under the provisions of the Jane M. Smith Fund, 
the following three members were elected to emeritus 
life membership of the Association : Ira Remson, 
Johns Hopkins University, E. S. Dana, 24 
HiLLhouse Ave., New Haven, Conn.; H C. Yarrow, 
814-17^ St., N.W., Washington, D.C. 

The sum of 3000 dollars was appropriated for grants 
for research in 1925, to be allotted by the Committee 
on Grants and disbursed from the available funds of 
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the treasurer’s office The Council appropriated 500 
dollars as a temporary aid to the Union of American 
Biological Societies in its project for Biological 
Abstracts It was decided that the annual meeting 
of December 1927 shall be held in Nashville, Ten¬ 
nessee. 

Prof Michael Pupin, professor of physics in 
Columbia University, New York, was elected president 
of the Association The following vice-presidents 
(chairmen of sections) and secretaries of sections were 
also elected *— Section A , W. A. Roever, professor 
of mathematics, Washington University, St Louis ; 
R. C. Archibald, associate professor of mathematics, 
Brown University, Providence, RI Section B * 
H M. Randall, professor of physics. University of 
Michigan; A L. Hughes, Washington University, 
St Louis, Mo Section C H. B Cady, professor of 
chemistry, University of Kansas ; Gerald Dietrichson, 
University of Illinois, Urbana, Illinois Section D 
A. E Douglass, professor of astronomy, University of 
Arizona; Philip Fox, professor of astronomy, 
Northwestern University, Evanston, Ill Section 
E : R A Daly, professor of geology, Harvard 
University , G R Mansfield, U S Geological Survey, 
Washington, D C Scriion F . H S. Jennings, pro¬ 
fessor of /oology, Johns Hopkins University , G T 
Hargitt, professor of zoology, Syracuse University, 
Syracuse, N Y Section G R B Wylie, professor 
of botany, Iowa State University , S F Trelease, 
professor of plant physiology, University of Louisville, 
Louisville, Ky Section H C B Davenport, 

director of the Station for Expenmental Evolution, 
Carnegie Institution of Washington ; R J Terry, 
rofessor of anatomy, Washington School of Medicine, 
t Louis, Mo Section 1 C, R Seashore, professor 
of psjxhology, Iowa State University , F N Freeman, 
professor of physiology, University of Chicago, Chicago, 
111 Section K F K. Fairchild, professor of political 
economy. University , F L Hoffman, Babson 
Institute, Babson Park, Mass Section L W A. 
Oldfather, professor of classics. University of Illinois , 
F E. Brason, Congressional Library, Smithsonian 
Division, Washington, D C Section M F G 
Cottrell, director of the Fixed Nitrogen Laboratory, 
US Department of Agriculture, N H Heck, IJS 
Coast and Geodetic Survey, Department of Commerce, 
Washington, D C Section N A J Carlson, pro¬ 
fessor of physiology. University of Chicago , A J 
Goldfarb, professor of biology, College of the City of 
New York, New York, N Y Section O C V Piper, 
agrostologist, U S Department of Agriculture , P. E 
Brown, Iowa State College, Ames, Iowa Section Q 
O W Caldwell, director of the Lincoln School, 
Columbia University; A S Barr, University of 
Wisconsin, Madison, Wis, 

Other officers are ’ Permanent Secretary Burton 
E. Livingston, director of the Laboratory of Plant 
Physiology, Johns Hopkins University, Baltimore, 
Maryland. General Secretary : W. J Humphreys, 
professor of meteorology, George Washington Univer¬ 
sity and U S. Weather Bureau, Washington, D.C, 
Treasurer : J L Wirt, Carnegie Institution of 
Washington, Washington, D.C. Elected Members of 
Council . Dr L O. Howard, Chief of the Bureau of 
Entomology, U S Department of Agriculture, Wash¬ 
ington, DC; Dr I) T. MacDougal, director of 
the Desert Laboratory, Carnegie Institution of Wash¬ 
ington, Tucson, Arizona. Elected Members of the 
Executive Committee * B M. Duggar (1925), Missouri 
Botanical Garden, St Louis, Mo , Edwin B Wilson 
(1928), Massachusetts Institute of Technology, Cam¬ 
bridge, Mass. ; Vernon L Kellogg (1928), permanent 
secretary of the National Research Council, Wash¬ 
ington, D.C. 
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Innermost Asia: its Geography as a Factor 
in History. 

N Tuesday, March 24, at a meeting of the Royal 
Anthropological Institute, Sir Aurel Stein read 
a paper on Innermost Asia : its Geography as a 
Factor in History." It dealt with the part which the 
elevated drainageless basins between Tibet in the 
south and the great Tian Shan range in the north 
have played for two thousand years as a natural 
corridor for the interchange of the civilisations of 
China, India, and the West. This vast region, 
stretching for close on 1600 miles from east to west, 
is for the-most part occupied by deserts of drifting 
sands, wind-eroded steppe, and bare gravel By 
denying to this region adequate atmospheric moisture 
and grazing grounds, Nature has protected it from 
becoming the scene of great nomadic migrations and 
of the upheavals entailed by them. Cultivation all 
through historical times has there been entirely 
dependent on irrigation, and hence restricted to a 
thin string of oases along the foot of the encircling 
mountains 

l'he safe tiade route passing through these oases 
was first opened when the Chinese in the last quarter 
of the second century b c forced the Huns to the 
north of the Tian Shim, and then pioneered a track 
into the Tarim basm through the Lop Desert China’s 
policy of Centra]-Asian expansion at first aimed at 
securing an open road westwards for its exports, and 
particularly for its silk fabrics, the most valuable of 
its industrial products, of which it long retained a 
monopoly The necessity of safeguarding this road 
forced the Chinese empire into gradually extending 
political and then military control right across the 
Pamirs and even beyond 

Sir Aurel Stem, on the second and third Central- 
Asian expeditions undertaken under the orders of 
the Indian Government, traced thts ancient Chinese 
route along its whole length. By systematically 
exploring the rums of the watch stations once guard¬ 
ing the ancient Chinese border wall west of Tun- 
huang, and of ancient settlements m the Tarim basm, 
abandoned from the third century a,d onwards, to 
the desert, on ground now wholly waterless, he 
brought to light abundance of interesting relics of 
the traffic and trade once passing along this road. 
Among the most noteworthy of these relics are 
remains of beautiful Chinese figured silks of the first 
centuries before and after Christ, and also of 
fine tapestries of unmistakably Hellenistic style. 
Hundreds of documents on wood m Indian script 
and language of the third century a d attest how 
the same route in the reverse direction served for 
that spread of Buddhist doctrine to the Far East 
which forms the most important of India’s many 
notable contributions to the spiritual development 
of civilised mankind Fine paintings on silk and 
stucco sculptures in plenty show how Graeco-Buddhist 
art from the north-western marches of India simul¬ 
taneously penetrated mto China and influenced its 
native art 

The opening of the earliest route through the Lop 
Desert comprising the salt-encrusted dry bed of a 
prehistoric sea affords striking evidence of that 
remarkable power of intelligent organisation which 
enabled the Chinese through successive periods to 
overcome formidable natural obstacles The same 
capacity, far more than force of arms, helped them 
to regain control of those distant regions more than 
once during successive ages after it had been lost 
through internal decay of imperial authority. 

Plentiful archaeological finds, as illustrated by Sir 
Aurel Stein's slides, showed how the cultural influences 
of India, China, and the Near East intermingled in 
the Tarim basin during close on a thousand years. 
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The remarkable preservation of these remains proves 
the extreme aridity of the climate prevailing here 
since ancient times. The same atmospheric dryness 
has made it possible in the Lop Desert for bodies of 
inhabitants 01 ancient Lou-Ian to survive in a remark¬ 
able state of preservation since the first centuries of 
our era. They suggest that the people in the Tarim 
basm, whom we know spoke vanous Indo-European 
languages, showed in their physique the same Homo 
alpmus type which Mr. Joyce's analysis of the anthro- 
pometrical material collected by Sir Aurel Stem proves 
to be the prevailing element in the racial constitution 
of the present population of the oases 


University and Educational Intelligence. 

Oxford —A special course in zoology for teachers 
of science in secondary schools has been arranged for 
in the department of zoology and comparative 
anatomy from J uly 31 to August 11 Forms of applica¬ 
tion and all particulars can be obtained from the Rev F. 
E Hutchinson, Acland House, Broad Street, Oxford. 


Applications are invited by the trustees of the 
Manchester Royal Infirmary for the Dickinson 
Surgery Scholarship, value 75/ for one year The 
scholarship is open to students who have received 
at the university and the infirmary, instruction in 
pathology, medicine, and surgery necessary for the 
taking of the M B , Ch B (Manchester) degree The 
latest date for the receipt of applications (in each case 
six in number) by the Secretary is April 30 

An Educational Policy for Tropical Africa is out¬ 
lined in a memorandum prepared by the committee 
appointed in November 1023 to advise the Secretary 
of State for the Colonies on such matters, and pub¬ 
lished as command paper 2374 ol March 1925. Mr 
Ormsby-Gore. Parliamentary Under-Secretary of State 
for the Colonies, is the chairman of the committee, 
which includes also the Bishop of Liverpool, Sir 
Frederick Lugard, Sir Michael Sadler, Major A. G. 
Church, and Mr. J H Oldham Native education, 
which, until recently, has been largely left to the 
Mission Societies, will, if the committee’s views are 
adopted, become the field of a great government 
missionary enterprise, the keynote of which would 
be adaptation to native life. The point of view is 
conservative in the best sense. The salvaging of the 
best of barbarism is recognised as a necessary condi¬ 
tion of the growth of anything worth calling civilisa- 
tion A dual system is to be maintained, and, in 
provided and non-provided schools alike, as well as 
in training colleges, religious teaching and moral 
instruction are to be accorded an equal standing with 
secular subjects Examinations are not to be given 
the position of cardinal importance they have usurped 
so often, for the conditions under which grants-in-aid 
are given are not to be dependent on examination 
results Supervision is to be exercised through an 
adequate staff of government inspectors, whose report® 
are to be based on frejquent and unhurried visits, & 
primary purpose of which will be to make the educa¬ 
tional aims understood and to give friendly advice 
and help in carrying them out. Departmentalism* 
which has so greatly vitiated the working of govern¬ 
ment educational administration in the past, is to 
be kept in check by close co-operation, as in the 
United States, with every department of government 
concerned with the welfare of the people or voca¬ 
tional teaching, including especially the department® 
of Health, Public Works, Railways, and Agriculture. 
To be instrumental in carrying out such a policy* 
is an ambition that should’fire the enthusiasm ot 
university men not less than did the Indian Ctvfl 
Service m its palmiest days, , r' y 
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Early Science at Oxford. 

April 20, 1686. Dr. Plot read an account of makeing 
brasse, as it is practised in Holland 
April 22, 1684. Dr Smith communicated some ab¬ 
stracts of letters, he lately received from beyond Sea 
From Paris Monsieur Auzout affirms, that no 
great Load stone, tho capped, will take up above 
12, or 15, times its weight, but, he says, that in Italy 
he has seen little Loadstones, which have rais'd 80 
times their weight, and some 140 times their weight 
In a certain province of Nova Francia, there is so 
great a quantity of salt peter in ye fcikls, that ye 
oxen there are so salt that they cannot eat their 
flesh, for 1 or 4 months m ye year, ye steams of 
salt peter falling in that abundance upon ye grass 
Sheep in Affnck, that have teeth with aurea 
armatura 

Bees in ye West Indies which have no stmg , which 
place ye young ones in their honey ; and their faeces 
in separate cells their honey is as clear as water 
From Li£ge On ye yth of Febiuary S N several! 
Colliers were imprisoned in a Colepit at Horstol, half 
a league from Judge through a vein of water gushing 
in very violently upon them Twenty four days 
were spent in drawing off ye water, and upon ye 25th, 
they were taken up all alive, not havemg had one 
morscll of btcad during all that space , and subsisting 
onely upon a spring that flowed near them a great 
quantity of this water was evaporated, to try, if they 
could discover any thing of nourishment in it. more 
than in common water, but they found nothing but a 
scarce perceptible calx remaining 

From Pans A New Mathematical! Instrument 
lately invented at Paris, made very comodious for 
travelling, and so light, that it may be earned in one's 
pocket; it serves for a semicircle, sector, square, 
measuring all sorts of angles whatsoever, takeing ye 
weight of bullets, vc declination from ye North, ye 
inclination, or reclination, of any wall, or whatever 
it be, and many other uses it hath, which seem to be 
demonstrable. 

Dr Plott brought in an account of ye effects of ye 
late hard frost on ye vegetable kingdom, drawn up 
by Mr, Bobart, Gardiner to ve University Capt 
Ralph Sncyd of Bradwell m Staffordshire, sais that 
a great oak at Chebsey in that County, vallued at 
12d ye last Autumn, was splitt quite thro by ye 
frost this Winter Dr Plot also informed ye Society, 
that both resinous and gummy, trees have suffered 
very much by yc last Frost, but ye latter much more 
than ye former likewise he shewed ye Society a 
lamp, whose wick was made of Salamander’s wool, 
in order to a Discourse of scpulchrall lamps now under 
his hands. A letter was lately received from Mi 
King of Ingestre, in Staffordshire, concerning an 
aequmoctiall Diall in that Country, representing a 
booke opened, ye edges of ye booke were Gnomons, 
casting a shade on ye opposite side, where ye hours 
were exprest by parallel lines. 

April 23, 1686. Being St George his Day, ye dav 
of Election, Dr. Wallis was chosen President, Dr 
Plott Director of Experiments, Mr Caswell Treasurer, 
Mr. Bambng and Mr Walker Secretaries —Ordered 
that ye payments be sunk down to 2s 6d a quarter, 
for ye year ensueing. 

1690. Ordered by the Society, that all members 
of the Society who nave paid their arrears on Lady 
Day, 1688, are to receive six books of Aristarchus, 
printed at the charge of the Society 
Officers for the ensuing yeare: Dr. Bathurst 
President, Mr. Pit and Mr. Hans Secretaries, Dr 
Musgrrve, Director of Experiments, Mr Pullen, 
Treasurer. 
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Societies and Academies. 

London 

Physical Society, March 13—Jas P Andrews Ihe 
variation of Young’s modulus at high temperatures 
The variation is found for zinc, silver, phosphor-bronze, 
lead, and soda glass by a static method, to within 
about 150° of the melting-point It varies expon¬ 
entially with temperature, so that q (Young’s Modulus) 
— (where q x and b x are constants) up to a 

temperature roughly half-wav from absolute zero to 
the melting-point, and q = q 2 c-* i i t for the remainder — 
E G Richardson The critical velocity of flow past 
objects of aerofoil section By observations of the 
" Pollan tones ” of vibrators of aerofoil section, 
critical values for flow past an object of aerofoil 
section have been obtained of a fluid incident at 
various angles The minimum value of VLfv for 
unsteady flow falls from 60 at o incidence to 45 at 20, 
and then more rapidly—] Brentano A focussing 
method of crystal powder analysis by X-rays For 
any given angle of reflection, ,1 surface of double 
curvature can be found, such that it will reflect X-rays 
coming from one point, to any other definite point 
For an element of this surf.n e, situated so as to be 
distant from the two points b\ lengths a and b respect¬ 
ively, the relation sin a/sin p - ajb must be satisfied, 
where <1 and p are the glancing angles of incidence 
and of emergence of the X-ruvs with respect to the 
surface An arrangement for crystal analysis based 
on this relation is discussed 

Dublin 

Royal Irish Academy, March 16—J J Nolan, R K. 
Boylan, and G P de Lachy The equilibrium of 
ionisation in the atmosphere The large 10ns in the 
atmosphere carry single electronic charges They 
constitute a constant fraction of the nuclei of the 
atmosphere, and the ratio of the uncharged nuclei 
to the large ions of one sign is approx 1 matt 1 ly l -28 
The equilibrium between small 10ns (m) and large 
10ns (N) is determined by the equation q - an 1 + 2^ a N«, 

being the recombination coefficient between small 
ions and large 10ns of the opposite sign Wheie 
large 10ns arc plentiful, <7- i^Nw The value of tj 2 
is q 7 x 10-* The large 10ns exert a marked effect on 
the atmospheric potential gradient 

Paris 

Academy of Sciences, March 2 —G Koenigs The 
differential equations of movements with two doubly 
decomposable parameters—Maurice Hamy The 
photography of the stars in full daylight A modified 
Lindemann method is described which permits of the 
determination of the magnitude of the stars photo¬ 
graphed —Roland Thaxter was elected corresponding 
member for the section of botany in succession to the 
late M De Tom —R. H Germay A method of in¬ 
tegrating by successive approximations of systems 
of partial differential equations of fixed form — 
Mandelbroit The analytical prolongation of monogen 
functions in the sense of Cauchy into isogen functions 
in the sense 1 of Volterra —Ren6 Lagrange The 
quadratic integrals of the equations of mechanics — 
St. Kempisty Approximative (asymptotic) limits 

Harald Bohr Nearly periodic functions with one 

complex variable-Salet The independence of 

the velocity of light and of that of the source of light. 
—E Delcambre, Ph Wehrte, and L Gouton The 
variability of true astronomical refractions A 
desenption of an experiment from which it is con¬ 
cluded that on a single angular measurement of 
isolated stars, the approximation to 0*01'' is illusory, 
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even for small zenithal distances, and this is also the 
case for the approximation to o i* for zenith distances 
higher than 45 0 —E Hennot and R Moens The 
action of light on the thermionic phenomenon. The 
light of an arc lamp, interrupted tooo times per 
second by a toothed wheel, is> focussed on an incan¬ 
descent tungsten filament Under these conditions, 
a telephone interposed in series with the high-tension 
battery in the filament-plate circuit gives the sound 
corresponding to the 1000 frequency If the current 
through the filament is too small, the sound is not 
heard, and it is only apparent within a narrow range 
of current Ihe phenomenon appears to be purely 
thermal, and is not really photo-electric —t G 
Bedreag Physical system of the elements —A 
Boutaric and Mile F Demora The phenomena of 
diffraction presented by a network composed of 
alternative transparent and opaque sectors —b 
Holweck Exact measurements of spectral frequencies 
in the domain of the radiations comprised between 
light and the X-rays (the L III discontinuities of 
Cl, S, P, Si, Al) — J Salauze The electrolysis of the 
alkaline acetates in solution in methyl alcohol 
Comparing the effects in tho two soUents, water and 
methyl alcohol, in the latter, oxidation phenomena 
are absent, and the >ield of ethane is higher (95 per 
cent against 85 per cent ) The nature of the anode 
has a much smaller influence on the course of the 
reaction in methyl alcohol than in aqueous solution 
—Paul Pascal Ihe magneto-chemistry of polymers 
Measurements of the magnetic susceptibility of the 
metaphosphates Conclusions can be drawn from 
the dala concerning the complexity of the various 
forms of metaphosphate —A Bigot Clays, kaolins, 
lignt silicas density, porosity, occluded gases —B 
Cabrera The rare earths and the magneton question 
—H Wuyts General method for the preparation 
of the ethei oxides To the alcohol 10 per cent of 
sulphuric acid is added, and the mixture slowly 
distilled through an efficient fractionating column 
'I he alkyl oxide, alcohol, and water distil as azeo¬ 
tropic mixtures, from which the alkyl oxide (ether) 
can be separated —Louis Jacques Simon The 
relations between sulphochromic oxidation and 

structure-Lespieau and Charles Provost Diaeety- 

lene By the action of excess of alcoholic potash 
on erythrene tctrabroimde, a gas was obtained which 
liquefies at - 35 0 C and boils at about io° C It was 
not analysed, but its physical properties and chemical 
reactions correspond with those of diacetylene 
CH C - C CH — R Fnc The presence of methane 
in various outflow's of gas observed m the Limogne 
d f Auvergne The gas from a trial boring was col¬ 

lected and analysed, and found to contain carbon 
dioxide, sulphuretted hydrogen, oxygen, nitrogen, 
and methane (198 per cent)—Alphonse Berget 
A marine refractometer w'ltb double deviation This 
mstiument consists of two hollow prisms, one inside 
the other The outer one is filled with a liquid of 
known refractive index, the liquid of which the 
refractive index is required being placed m the inner 
prism Both liquids are necessarily at the same 
temperature, and the accuracy of the differential 
measurement is one in the fifth place of decimals — 
A Gruvel Remarks on the salinity curve of the 
y aters on the western coast of Morocco —P Bugnon * 
Leaf homologies in the sweet violet, vegetative leaves, 
pre-leaves and biacts—Henri Coupin The per- 
oxydases in dry seeds. The benzidine-hydrogen 
peroxide reagent serves well to detect peroxydases 
in dry seeds —Mile G Bonne The presence of 

internal phloem in some Rosaceae-Lisbonne: 

The activation of the pancreatic juice by acidification. 
—Jean Saidman The photo-electric effect produced 
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by ultra-violet light in man. Normally a man 
exposed to ordinary daylight loses negative eteo- 
tricity, and the rate of loss is unchanged by exposure 
to a 2000-candle half watt lamp. But submitted to 
ultra-violet light (quartz mercury lamp), a rapid 
discharge is produced —A Dognon The biological 
action of monochromatic X-rays of different wave¬ 
lengths on the egg of Ascaris —Pierre P Grasse . 
Cysts of Prowazekella and Blastocystis — A Henry 
and Ch Leblois . Attempt at the classification of the 
Isospora —H Penau and II Simonnet ■ Prolonged 
insulin treatment and survival of the dog without 
pancreas 

Washington, L> C 

National Academy of Sciences (Proc VoJ 11, No 1, 
January 1925) —W Lindgren (1) The cordiente- 
anthophyllite mineralisation at Blue Hdf, Maine, and 
its relation to similar occurrences The Ellsworth 
schists here contain mainly quartz, biotite, and 
chlorite, and the ores form lenticular replacements 
in them The type of mineralisation described 19 
recorded for the first time in America, and appears 
to be due to emanations from the granite outcrop 
nearby The deposit is similar to those of Fenno- 

Scandia (2) Gel replacement, a new aspect of 

metasomatism Gel replacement in solid rocks oper¬ 
ates in general at medium to low temperatures, 
probably not above 300 0 C Solutions or sols attack 
the matrix and the space is filled by a gel of high 
com entration If crystallisation takes place slowly, 
concentric fibrous texture results , if it is almost 
simultaneous with deposition, there may be apparent 
continuity The theory is applied to replacements 
bv silica gel, sulphides, and to the veins of Cobalt, 
Ontario.—J W Gowen, H W Leavitt, and W S. 
Evans . Mortar strength, a problem of practical 
statistics The correlation coefficients for tests after 
7-day and 28-day curing respectively are high, so 
the behaviour of mortar can be safely predicted on 
the data from 7-day tests —Raymond Pearl and L J. 
Reed . Skew-growth curves —J H. Mueller Chemical 
studies on tuberculin The active principle of tuber¬ 
culin may be a protein or a protein degradation 
product, on the other hand, the specific precipitable 
material of tuberculin is resistant to the action of 
proteolytic enzymes — S K Allison and W Duane : 
On scattered radiation due to X-rays from molyb¬ 
denum and tungsten targets X-ray tubes of small 
diameter and a multiple slit system were used With 
a narrow beam of primary rays the ionisation curves 
show a narrow peak beside the unshifted peak, and 
with a wide beam, a broad shelf, both of winch were 
in agreement in position, for several radiators, with 
Compton's theory — C M. Blackburn . An application 
of th© quantum theory of band spiectra to the first 
negative Deslandres group of carbon. The bands he 
in the ultra-violet between 2100 and 2900 A.U The 
emitter seems to be a dipole molecule in simple 
rotation about a non-precessing axis perpendicular to 
the lme joining the nuclei—W W. Coblentz and 
C O Lampland : New measurements of planetary 
radiation and planetary temperatures By means of 
a senes of transmission screens, the radiations were 
separated into spectral groups and the radiation 
intensity of each determined by new radiometers. 
The unillummated part of the disc of Venus emits 
much infra-red radiation, suggesting a short rotation 
period (1-10 days) Illuminated regions of Mars seem 
to be at 5-15 0 C , polar regions, perhaps -70° C. ; 
dark phase on sunrise side, perhaps -60*0 Surface 
temperature of Jupiter and Saturn appears to be 
~6o° or - 80 0 C.—E H Hall : The number of free 
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electrons with a metal. The relation between the I 
atoms, free elections, and ions within a metal are | 
essentially those of dissociation equilibrium The 
free electrons may be 2-3 pei cent of the number of 
atoms and increase with temperature Tins gives an 
ionising potential of the solid metal of £ volt for cobalt 
to t volt for iron at o° C —F G Keyes and F W 
Sears Recent measurements of the joule effect for 
COj A glass bomb containing the gas is broken in 
a vacuum and the temperatuie change measured by 
a platinum resistance wire —H B Lemon The 
comet tail spectrum and Peslandres' first negative 
group Helium pumped through activated carbon 
pives a brilliant comet tail spectrum The spectrum 
is also given b\ a hydrogen tube containing carbon 
cooled to liquid air temperature and with a hot 
cathode, but is feeble —W fc F Meggers The periodic 
structural regularities in spectra as related to the 
periodic law of the chemical elements The spark 
spectrum (from ionised atoms) resembles in structure 
the arc spectrum (from neutral atoms) of the preceding 
element (Displacement Law') Even and odd structures, 

1 e doublets and triplets, etc , (haractense the arc 
spectra of alternate elements in columns l -VIII of 
the periodic classification, and even and odd structures 
their spark spectra (extension of Rydberg's Alternation 
Law) Experimental verification —E L Nichols 
Notes on neodymium oxide The oxide in bulk or 
in a bead gives a band spectrum of two identical sets, 
though the bands are generally m different places 
There are two absorption spectra : the reversal of the 
bead spectrum and the spectrum of an aqueous solution 
The same two sets of hands appear together with a 
third --A H Pfund Halogen isotopes and infra-red 
reflection spectra Potassium salts of the halogens 
have as many bands of selective reflection in the 
infra-red as there are isotopes Plotting -wave- 
numbers (i/\) against atomic weights gives two 
parallel straight lines, the lightci isotopes, together 
with iodine, falling on one line —P A Ross and 
D L Webster (1) The Compton effect with no 
box around the tube The apparatus was so arranged 
that radiation from any light element other than the 
secondary radiator had to travel a distance by which, 
according to the inverse square law, its intensity 
would be made negligible Compton's predicted 
shift is confirmed, but no trace is found of the tertiary 
radiation suggested by Duane (2) Compton effect 
evidence on its relation to Duane's box effect The 
intensity of scattered radiation from a box enclosing 
the X-ray tube and secondary radiator as calculated 
using Rarkla's mass-scattering coefficient is inadequate 
to explain the peak observed by Duane m the box 
expenments —H Boschma * The nature of the 

association between Anthozoa and Zooxanthella* 
Coral polyps containing alg* are substantially para¬ 
sitic on them, apparently owing to lack of organic 
food Given organic food, they cease to ingest the 
algae —T. L. Davis * The mechanism of reactions m 
the urea senes The mechanism in many cases is 
the reversible combination of molecules : the urea 
derivatives de-arrange or break down in a predictable 
manner analogous to .the de-arrangement of urea into 
ammonia and cyanic acid—L J, Gillespie An 
equation for the Haber equilibrium — G Glocker . A 
critical potential of methane and its absorption in the 
ultra-violet The maximum in the current-potential 
curve of three- and four-electrode methane tubes 
is not due to a resonance potential —H W Underwood, 
Jr. : Studies m catalysis Negative catalysts or 
"stabilisers " seem to act by the formation of loosely 
combined molecular compounds —W. J Crosier and 
H. Fed-righi: On the measurement of critical thermal 
increment for biological processes. The logarithm of 
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frequency of heat-beat in the silk-worm bears a linear 
relation to the reciprocal of the absolute temperature , 
elaborate precautions are necessary to eliminate chance 
variations —P Bailey and Harvey Cushing Micro- 
chemical colour reactions as an aid to the identification 
and classification of brain tumours —S Flexner Virus 
encephalitis in the rabbit The contents of febrile 
herpes vesicles and allied substances from man set up 
this inflammation of the brain in the rabbit The 
virus appears to have at times a general distribution 
throughout the human body — W J Luyteh Notes 
on stellar statistics . IT The mathematical expression 
of the law of tangential velocities —G C Evans 
Economics and the calculus of variations —E Kasner 
Separable quadratic differential forms and Einstein 
solutions —D N Lehmer On a new method of 
factorisation Legendre's method of factorisation, 
which makes use of the fact that all numbers having 
a given quadratic residue contain only such prime 
divisors as belong to certain linear forms, is to be 
utilised to construct stencils The combination of 
any number of sets of these forms can then be 
accomplished by piling the corresponding stencils one 
on top of the other —A D Michal Functionals of 
curves admitting one-parameter groups of infinitesi¬ 
mal point transformations —K C Jeffrey (1) Resin 
canals in the evolution of the conifers Contran to 
current opinion in Europe, it is concluded, from the 
evidence of wound resin canals in fossil coniferous 
woods, that the Abietmeae (pines) represent the parent 
stock of the group (2) The origin of parenchyma 
in geological nine Storage parenchyma has been 
denvcd from tracheids , it appeared first at the end 
of the annual ring, being related to the extra supplies 
required by the cambium m spring, and often shows 
every gradation towards tracheary elements 


Official Publications Received. 

University ol Illinois Engineering Experiment Station Bulletin No 
14 1 Non-Carrier Radio Telephone Tran hid mm on By Hugh A Brown 
and Charles A Keener Pp 28 (UrUuia, III ) 15 rents 

Shirley Institute Memoirs Vol 3, 1024 Pp vi+362+iv (Mau¬ 
ri tenter British Cotton Industry Rescan h Association, l)id«bury ) 

Htate or Illinois Department of Registration and Education Division 
of the Natural History Hurvey Bulletin, Vnl 15, Art 4 A Preliminary 
Report on the Occurrence and Distribution of the Common Bacterial 
and Fungous Diseases of Crop Plants In Illinois By L R Tehoti Pp 
vih f 173-325 (Urbana, 111 ) 

Hecoids of the Botanical Survey of India VnJ in, No 2 The Botany 
of the Abor Expedition By 1 H Bui kill Pp 115-420+10 plates 
(Calcutta, Government of India Central Publication Bianch ) 5 3 

rujwpa, 8s <V 

Statens Meteorologisk-Hydrograflska Anstwlt Arabok, 5, 1023 V 
Hj^drog rail ska mklmugar i Sverige Pp 80 + 4 platen (Stockholm ) 

Meridelanden frin Statens Metrorologisk llydrografleka Anstalt. Band 
3; No 1 Meteorologlska Requital av on Hornmanaglata runt dp Britimka 
Oarna (Meteorological Results of a Summer Cruise round the British 
ltdei) With an English Summary Av Carl Gustaf Roiwby Pp Rh 
(Stockholm ) 1 kr 

Ablsko Naturwetenskapltga Station Observations m^tAorologiqnes & 
Ablako en 1017 (Meteorologlska lakttagelser i Abieko kr 1017 ) KedigAes 
par Bruno Uoif Pp 73 (Stockholm ) 

Board of Education Vacation Courses in England and Wales, 1P25 
Pp 1H (London HM Station**! y Office ) twf net 

Thu quarterly Journal of the Geological Society Vol 81, Part 1, No 
321, March 25th Pp xlvlll + 112+1> plates (London Longmans, Green 
and On ) 7* (id 

Reports of the Progress of Applied Chemistry Issued by the Society 
of Chemical Industry Vol n, 1D24 Pp TOO (London The Society of 
Chemical Industry ) 7 a M , t*» non members, 12* iW 


Diary of Societies. 

SATURDAY, AnuL 18. 

Minimi Institute or 8*otiand (Annual Meeting) (at Royal Technical 
College, Glasgow), at 3—Prof II Brigg Sinclairs Treatise on Coal¬ 
mining, 1372 (Seventeenth Century Mining in East Lothian) — J. H 
Cock bum , The Principles and Operation of tho Mines (Working 
Faculties and Support) Act, 1P28, Part 1 —C N Kemp and W 
M'Laren , Demonstration on Coal Washing 
Institute or British Koundrtmen (Lancashire Bran oh, Junior Section) 
(at Municipal College of Tmhnology, Manchester), at 7 — A. Hill. 
Foundry Materials 
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MONDAY, April 20. 

BotAl Miorobcopioal Societt (Conference at the University, Sheffield), 
in morning —J. E Barnard Modem Microscopical Methods.—Conrad 
Beck Resolution and Illumination with the Microscope —Dr F. J. 
Brislee: Dark-Ground Illumination for the Examination of Textile 
Fibres,,—Dr W E Cooke The Neutrophil Polymorphonuclear Lmico- 
cyte in Pernicious Antcmia -Dr, C Da Fano Th« Golgi Internal 
Apparatus of Nerve Cells —Sir Kenneth Weldon Goad by Note on Lung 
Fibrosis I 11 Iron Mining —Sir Robert A Htidilold, Bart, T. G. Elliot, 
and G, B Willey ; The Development and Use of Microscopic Methods 
of Investigation in Steel Works —B H Hoole The Lif* History of the 
Entomostraca.— F F. Lucas Some Recent Developments in Metal 
lurgieal Research New Facts developed by High Power Metallography 
—Dr. EL J. Ludford The Cytology of Cancer —Dr J. A. Murray. Stained 
Preparations of Rotlferw — Capt J Ramsbottom ■ Some Points In the 
Histories of Yeas to.—A Sub ha Itau and Dr F. W R Brain bell Stain 
ing Methods for the Demonstration of the Golgi Apparatus in Fresh 
Vertebrate and Invertebrate Material,—F I G Rawlins Microscopy 
and the Modern Physics —W .J Kws The Microscopical Examination 
of Refractory Materials - Dr F Rogers Test Objects for Metallurgical 
Mtcnmcopy — J F Strachan , The Microscopical Structure of Paper- 
making Fibres in Relationship to their Manufacturing Properties — 
H Wnghton Some Details in Metallurgical Microscopy. 

Victoria Institute (at Central Buildings, Westminster), at 4 80 — 
Rev Dr M G Kyle Genesis' Record and the Antiquity of Man 
Royai GeographicalSociety (at Lnwtlier Lodge), at.*.— Dr V Meiuesz 
The Determination of Gravity at H«a in a Hnbinarino 
Institution of Automobii e Engineers (Birmingham Centre)(at Chamber 
of Common e, Brrmlngham\ at T —G W Watson Brakes for Motor 
Vehicles 

Institution of Electrical Engineers (Mersey and North Wales (Llvei* 
pool)Centre)(at Liverpool University), at 7 —Annual General Meeting 
Institution of Electrical Engineers (Informal Meeting), at 7 - M 
Hart and othns Dlarusslnn on Latter day Wireless 
Royal Institute of British Architect**, at 6 -P J Waldram , Natural 
and Artillual Lighting 

Arjstotrlmn Bocikty (at Uni\eraity of London Club), at 8 —Dr. Jessie 
White Thu Relation of Pedagogy to Philosophy 
Royal Society of Artb, at 8 —Prof. J S 8 Brame Motor Fuels 
(Howard Lectures) (I ) 

Institution of Automobile Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow) 

Institute of Brewing (Ixmdon Section) (at Engineers' Club, Coventry 
Street, W 1) H W Harman Yeast Pressings 
Oheuicai Industry Club (at 2 Whitehall Court, B W) | 

TUESDAY , Aukil 2L 

Royal Miororogpioal Society (Conference at the University, Sheffield), 
in morning (For Papers see Api 11 20 ) 

Royal Anthropological Inbtitutk (jointly with the Prehistoric Society 
of East Anglia), at 2 SO —H. Balfour Tnumanlan Stone Implement* — 
Mies Nina ¥ Layard * Recent Excavations on the Neolithic Site at 
St, Gertrude, Holland 

Royal Meteorolooicai Society (Anniversary Meeting), at 9 and 8 
Royal Society of Medicine (Therapeutics and Pharmacology Section), 
at 4 80 — Annual General Meeting. 

Nf.wcomen Society for th» Study of the History of Engineering 
and Technology (at University College), at 6 —Sir Fllndera Petrie * 
Glaau making in Egypt — Mrs Brenda C Hal alien • Chiddingfold Glass 
and its Makers in tne Middle Agee —E W, Hulme The Interrelation¬ 
ship of the GlasHmakera In Western Europe, Glasamaking under the 
Homan Empire 

Royal Institution of Great Britain, at 6 15 - Prof J Barcroffc ■ 
Seme Effects of Climate on the Cli'culation (l V 
Royal Statistical Society (at Royal Society of Arts), at 6.15 
Royal Society of Medicine, at 5 80 —General Meeting 
Zoolooica! Society of London, at 5 SO,—Secretary Report on the Add! 
tionsmade to the Society’s Menagerie during the month of March, 1925 
—F Martin Duncan: Exhibition of an Improved Method of IHutnlna 
tion for use in Zoological Research —F. G S Whitfield . The Relation 
between tho Feeding-habits and the Structure of the Mouth-parts in 
the Asllitlffi (Dlptera) —R. J Pocock The External Characters of the 
Liuromorph Rodents - A Lovendge : Note on East African Bafcrachiani 
collected 1020-1928, with Description of Four new Species. 

Institution of Civil Engineers, at 6.—D. Paterson ■ The Jobore 
Causeway 

Royal Photographic Society of Great Britain (Scientific and 
Technical Group), at 7.—Dr. K. C. D. Hickman (a) A New Washing 
Tank fo* Plates, Paper or Films; (6) Notejon Uniform Development, 
and a Rapid Chemical Test for the Exhaustion of Fixing Baths.—Dm. 
K C I). Hickman and p. A Spencer* The Washing of Photograph !c 
Papers —O. Bioch Note on the UnderrExposure Portion of the 
Characteristic Curve 

Institution of Automobile Enginefrs (Coventry Graduates’ Meeting) 
(at Broad gate Caffi, Coventry), at 7.16.—C Burrows Designing Rear 
Axles for Production. 

Institution of Engineers and Shifruildjuw in Soon ,and (at 89 
Elm bank Crescent, Glasgow), at 7 80 —A- Thom • Aerodynamics of 
the Rotating Cylinder 

Royal Anthrouolooioal Institute, at 8 15 —Recent Excavations on 
Palaeolithic Sites at Greswell Crags, Derbyshire. 

WEDNESDAY, April 22 

Royal Microscopical Society (Conference at the University, Sheffield), 
tn morning (For Papers see April 20.) 

Royal Society or Medicine (British Congress of Obstetrics and 
Gynaecology), at 10.80 a. m.—R eports in Chief on the Prognosis and 
Treatment of Puerperal Sepals.— Sir Ewan J. Maclean . Puerperal Sepsis 
In Wftlea —Dr G Fltzgibbon and Dr J. W. Bigger ; A Clinical and 
Bacteriological Investigation of Puerperal Fever —Dr L. P. Lockhart: 
< Bacteriological Examinations during Pregnancy.—At 2 80.—Prof J. 
Whltridge Williams and others. Discussion on Puerperal Sepsis, 

NO. 2894, VOL. II 5 ] 


Royal Meteorological Society (Anniversary Meeting), at 8. —Prof. E, 
van Everdingen (Lecture) 

Geological Society or London, at 6.80.—W. L. F. NuttaU . The Strati¬ 
graphy of the Laki Series (tower Eocene) of parts of Bind and 
Baluchistan (India), with a Description of the Larger Foraminlfera 
contained in these Beds. 

Institution or ( Civil Engineers (Students* Meeting), at 6.—Annual 
General Meeting of the Association of London Students 

British Society of Mawpee Glass-Painters (at 8 Queen Square, W.C,l\afc 
d.—J. A Knowles: Medieval Glass Painters' Methods of UsingsCartoons. 

Institution or Automobile Engineers (North of England Centre) (at 
244 Deansgate, Mancha** er), at 6.80.—G. W. WatSQH ; Brakes for Motor 
Vehicles 

Royal Society or Ann, at 8 —C. Cblvers * Bookbinding, 

Institution of Chemical Bnoikeers (at Chemical Society), at 8 —A M. 
O'Brien. Continuous Distillation of Petroleum. 

British Psychological Society (Medical Section) (at Medical Society of 
London, 11 Chandos Street, W I), at 8 80.—Dr A. Wohlgemuth * The 
"Synthesis 1 of an Anxiety-Neurosis. 

Institute of Chemistry (London Section).—W Rintoul and others. 
Discussion on Library and Office Organisation for Chemists 

Society of Glass Technology (at Sheffield).—Annual General Meeting. 

THURSDAY, Abril 28. 

Royal Society of Medicine (British Concrete of Obstetrics and Gynawjo* 
log>), at 10 80 a m —Prof. W W Chi pm an Prolapsus Uteri, with 
Epidiascope Demonstration —Dr B. Solomons, The Afler-reaulU of 
the Sub-peritoneal Gilliam Operation —Dr W, Shaw * The Relationship 
between Ovulation, Corpus Lnteum Foimation, and Menstruation.— 
Prof J M Kerr ACaso of Pseudomyxoma Peritonei with Affection of 
the Appendix —At 2 80 —Piof J W Williams* Premature Separation 
of the Placenta—Dr M. Donaldson The Treatment of Inoperable 
Carcinoma Cervicia with Radian*.—Dr G I, Strachan * The Treatment 
of Carcinoma Camels with Radium,—Dr Agues Bennett. The 
Albuminurias of Pregnancy In the State Maternity Hospitals of New 
Zealand.—Prof Louise Mcflroy and Or. £ P William* * The Tuxwmlaa 
of Pregnancy from their Clinical and Chemical Aspects 

Linn can Society ok London, at 6 — J Parkin A unique Feature in the 
Petal of Ranunculi**, with remarks on the Pbylogeny and Taxonomy of 
the Genus — K Rees lm esligations into the Distribution and Ecology 
of Phtt'ttuhycea in Wales. 

London Mathematical Society (at Royal Astronomical Society), at 3.— 
Dr H Jeffreys The Interior of the Earth (Lecture). 

Royal Institution of Great Britain, at 6.16.—F Klugdon Ward 1 
A Year’s Exploration lu Tibet (I ). 

Institution of Mining and Metallurgy (at Geologlaa! Society), at 6.80. 

Institution of Hucctrioai Engineers, at 6—Lt-Col K O. Maxwell 
and A MonkhouHe * Recent Improvements in the Insulation of 
Electrical Machinery 

Institution of Automobile Engineers (Graduates' Meeting) (at Water¬ 
gate House), at 7 80 —Buck and Hickman * Modem Machine Tool 
Methods. 

Institution of Automobile Engineers (Luton Graduates’ Meeting) (at 
Luton), at 7 80. - P F Goffey * Supercharging 

Oil and Colour Chemists’ Association (at fl St. Martin’s Place, W.C.). at 
8.—B. D. Porrltt. Bourn Problems of the PaintAjid Rubber Industries, 

Institution of Welding Engineers (at Caxton Hall, Westminster)* at 
8 —C Bingham Overheating in Acetylene Generators 


FRIDAY, April 24. 

Royal Society or Medicine (British Congress of Obstetrics and 
Gynmcology), at 10.80 a w.—P rof. A Donald and Dr. K. V, Bailey. A 
Clinical and Pathological study of Kndoinetrloma, with Epidiascope 
Demonstration —Prur J. H Teacher Epidiascope Demonstration of 
thg Implantation of the Human Ovum. 

Royal Society of Arts (Indian Section), at 4 80 

Physical Society nr London (at Imperial College of Science and 
Technology), at 5 — Pror W, Wien* Recent Hanearehee on Poolttv* 
Rays (Guthrie Lecture) 

Institution of Mkchanioai Engineers, at 6.— Reports lo the Hardnos* 
Tests Research Committee 0. A. Hankins : The Effects of Adhesion 
between the Indenting Tool and the Material in Ball and Gone Indent¬ 
ation HardnesB Tests.—G A. Shires ■ Horae Practical Aspects of the 
Hcretah Test for Hardness 

Royal Photoorafhic Society or Groat Britain, at E, Saunders; 

Close up Portraits from the Zoo, 

Institute or Metals (Swansea Loral Section) (at Swaneea University 
College), at 7 15 —Annual General Meeting. 

Junior Institution of Enoinner*, at 7.80.—H. E. Cowley; The Mann* 
facture of Gramophone Records. 

Institute or Metals (Sheffield Local Section)(at Sheffield University), 
at 7 80 — B Carr * Chromium Plating 

North-East Coast Institution or Engineers and Snifeoildeiw 
(at Literary and Philosophical Society, Newcastle-upon-Tyne), at 7,80. 

North-East Coast Institution or Engineers and SrifnuildeM 
(Middlesbrough Branch) (at Cleveland Scientific sad Technical Institu¬ 
tion, Middlesbrough), at 7,80.—W T. Butterwlck i Tonnage. 

Royal IirsTmmoN of Great Britain, St 0.— Dr, W. A. Cralgie . The 
Icelandic Sagas. 

Institution nr Electrical Bxniinm (Scottish Centre) (at Dundee 
Technical Institute)—A. B. MaUinson and other*; DieouseUm on 
Ju«tiflable Small Power Plants 

SATURDAY, Aneil 26, 

Ror al Institution or Great Britain, at 8.—W, F, Pyorart: MA 

Disnae : Effect on Structure of AntmaU(t.), 

fiusuc udfumii 

YUE&DAT, Atr(L 81, 

King's Cor,LtoE, at 5 , 8 a— Prof, W. WJen : Problems of Modern Phytktf. 
(Succeeding Lectures on dpr& 38 and SA) 

* ' v, 'f»v 
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Health in the Tropics. 


T HE medical conference which was held in the 
West Indies during last summer was probably 
unique in the history of medical science in that it was 
organised by a purely commercial company The 
delegates, amongst whom were many distinguished men, 
were the guests of the United Fruit Company, and it 
is a remarkable fact that a wealthy commercial under¬ 
taking, having its offices in New York, should have a 
Medical Department, and that its directors should 
accept the advice of the general manager of that 
Department to issue invitations to laboratory workers 
and clinicians belonging to many nations to attend, as 
the guests of the Company, a conference to be held in a 
colony of the British Empire situate in the West Indies. 

The particular conference was specially charged with 
showing to the guests what the Company is doing to 
maintain the health of its employees in tropical 
America and with obtaining, by discussion, suggestions 
for still further improvement of the conditions of life 
The lesson is of supreme scientific importance, and is 
one which should be learned by all those, whether of 
British or any other nationality, who are engaged in 
commercial enterprise in tropical lands The United 
Fruit Company has realised that sanitation pays and 
has at ted accordingly It has had the will to do the 
things that are necessary and has recognised the fact 
that what cannot be afforded is to leave them undone 
Scientific investigation has revealed the method of 
spread of practically all the diseases which are liable to 
afflict the dweller m the tropics, and the means of 
controlling these diseases are well known Yet such 
is the st epticism or lethargy of those in command that 
in many cases they refuse to recognise the fact that 
sanitation is a commercial proposition repaying all 
the trouble taken m hard cash, which is the ultimate 
aim of all business undertakings It is to be hoped 
that the demonstration given by the United Fruit 
Company w r ill be thoroughly appreciated and, what is 
more important, acted upon. 

One of the principal topics of discussion at the 
conference was the possibility of the white man becom¬ 
ing an inhabitant of the tropics. It is often assumed 
that the wonderful advances in tropical medicine will 
make the tropics a suitable home for the white man, 
and that in days to come the tropics will displace the 
temperate zones as the centres of activities of the 
w'orld. This appears to be the view of the majority of 
those present at the conference. They believe that the 
attainment of normal longevity is not difficult pro¬ 
vided that industrious habits are maintained, restraint 
as regards indulgence in intoxicating liquors is prac¬ 
tised, and venereal disease and parasitic infections— 
especially hookworm and malaria—are avoided. Sir 
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James Fowler 1 is convinced that even if these risks 
are met, over and above them all there is something 
which cannot be avoided. The crux of the whole 
problem appears to him to be the children, and he 
claims that if the Englishman is to become as much at 
home in the tropics as he is in England, he must be 
able to rear Ins family there. If he cannot do this he 
will certainly remain, as he now is, only a migrant. 

Whichever of these two opposed views is correct, it 
still remains a fact that, by attending to sanitation 
and preventive medicine, a great deal can be done to 
diminish the sick rate amongst white men m the tropics 
Sir James Fowler points out that as regards the 
general sanitation of Jamaica, the municipal authorities 
stand condemned on every count, and should be 
replaced by an administration armed with powers 
adequate to the cleansing of such an Augean stable. 
In contrast, the farms of the United Fruit Company 
are described as samtaiy oases in an unsanitary desert 
The Company ovsns the only possible hotels in Jamaica 
When it takes over an estate, its first procedure is to 
build a hospital, to erect mosquito-proof workmen’s 
dwellings and farm buddings, to instal all necessary 
sanitary appliances and to establish a satisfactory 
water supply, so that everything required to protect 
the health of employees is ready on their arrival. 

The report of the Medical Department of the Com¬ 
pany for 1923 consists of 180 pages, and shows that 
there is a staff of 50 doctors, 43 registered nurses, and 
442 workmen. Nearly every well-known university 
and medical college m the United States is represented 
among the personnel. In addition to the establish¬ 
ment of a highly equipped medical organisation, the 
Company has built churches and schools, has erected 
club-houses and amusement halls, and has provided 
athletic grounds, all of which contribute very largely to 
the creation of an atmosphere of content, without which 
the mental depiession noted above creeps in and so 
lowers vitality that inevitable sickness results. 

One of the diseases which requires constant vigilance 
in tropical .America is yellOw fever. Thanks to the 
investigations of the American Commission in 1900, it 
is known that the disease is carried by the black and 
white mosquito Stegomyia fasciata Noguchi has 
isolated from cases of the disease a spirochaete which 
he has named Leptospira icteroides. It has been 
recovered from cases in several distinct outbreaks of 
the disease, but, though Noguchi claims that in animals 
the organism reproduces the disease, there are some 
who doubt whether it is really the actual cause of 
yellow fever. Agramonte, one of the original members 
of the 1900 Commission, was present at the conference. 

1 “ An Impredion of Jamaica and the Panama Canal Zone/' By Six 
James K Fowler Pp 60 (London Eyre and Spottiswoode, Ltd , 1924 ,) 2 j. 
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He claimed that the only conclusive proof would be 
the reproduction of yellow fever in human beings by 
inoculation of a pure culture of the organism. He threw 
down the challenge to Noguchi and offered to produce the 
necessary volunteers. If the organism should prove not 
to be the cause of yellow fever, then there would be little 
argument for employing the serum and vaccine which 
are produced from it in the treatment of the disease. 

The subject of yellow fever leads to Panama, for, 
as is well known, it was only as a result of the con¬ 
trol of mosquitoes, the earners 'of malaria and yellow 
fever, as organised by General Gorgas, that the con¬ 
struction of the canal became a possibility Here 
again is the same object-lesson—strict attention to 
the protection of employees from tropical diseases 
alone rendered possible this great achievement. 
The work accomplished, the question arose as to 
whether there was justification for the enormous 
expenditure of money which the maintenance of the 
sanitary condition involved. In June 1921 there 
arrived on the Isthmus a special Panama Canal Com¬ 
mission appointed by the Secretary of War. It con¬ 
sisted of a Urigadier-General of the Army, a Captain 
of the Navy, and two business men They re¬ 
commended that the amounts expended for sanitation 
in the Canal Zone be greatly reduced, and if, as a 
result, the sick and death rate from malaria rises 
above the average in twenty of the largest cities of the 
United States, the sanitary precautions be increased. 
This recommendation was not accepted by the Secretary 
of War, but nevertheless attempts were made to reduce 
expenditure The reductions chiefly concerned Silver 
City, and the result was that m 1922 there was more than 
five and one-half times the usual incidence of malaria. 

Another danger arises from the settlers, those dis¬ 
charged labourers who have been given a portion of 
land to cultivate The result of this policy, again, 
has been a large increase m the number of cases 
of malaria among non-employees who are widely 
scattered over the available parts of the Zone. It is 
estimated that 650 families are now living on the land 
in this way. This population is difficult to control, 
and is liable to form a reservoir of malarial infection 
which will become a danger to those whose work 
requires them to be exposed at night in unsanitated 
areas. On the other hand, it is claimed that these 
settlers bring advantages in the increase and cheapening 
of food, It is evident that in such an area as the 
Panama Canal Zone and in the thousands of similar 
areas in all parts of the tropical world, the health of 
employees can only be maintained by the strictest 
vigilance, and the necessary expenditure has been 
shown by the United Fruit Company to be an invest¬ 
ment which will bear the closest scrutiny. 
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Tropical Timbers. 

Timbers of Tropical America, By Prof. Samuel J. 
Record and Clayton D. Mell, (Published on the 
Foundation established in memory of Amasa Stone 
Mather of the Class of 1907, Yale College) Pp 
xviii + 610 + 50 plates. (New York: Yale Uni¬ 
versity Press , London : Oxford University Press, 
1924.) 10 dollars. 

EARLY the whole of this work is made up of 
descriptions of the trees and woods of tropical 
America by Prof. Record, professor of forest products, 
Yale University, and the remainder, on tropical 
American countries and their forests, is by Mr. Mell, 
tropical forester There are fifty pictures of forests, 
forest lands, individual trees, timber, and timber 
sections, and a very full description of seventy-five 
different families of trees, with full particulars of an 
innumerable number of different timbers. The whole 
forms a complete and up-to-date standard work, and 
is a very welcome addition to the somewhat bare 
library of books on the subject of the forests and timbers 
of the world. 

Hitherto very little has been written either in regard 
to these forests or their timbers This especially 
applies to the timbers of Brazil, about which there has 
been the utmost confusion, and in regard to Guiana 
the same can be said, excepting for Stone and Free¬ 
man’s <( Timbers of British Guiana ” 

The introduction of Mr. Moll’s work is particularly 
valuable, because he has been over a large part of this 
vast country and gained his information first-hand ; 
while the author has made a very thorough and patient 
study of the woods under the most favourable condi¬ 
tions. These vast tracts of forest and the magnificent 
timbers which they contain, and the rapidity of the 
growth, give the reader some consolation when he 
reflects upon the enormous demand which the world 
at present exacts for supplies from more accessible 
sources; so that while half of the world is deploring 
the want of transport facilities to enable them to 
destroy forests, the other half can rejoice that such 
difficulties are wellnigh insuperable. 

Bernard Palissy wrote in the sixteenth century : 

'■ I am quite astonished at the ignorance of man, for 
it appears that to-day he only studies how best to 
destroy the beautiful forests that his predecessors 
guarded so sacredly ... for after all the trees have 
been cut down it will be necessary for all the arts to 
cease. ... I have often wished to make a list of 
the arts which would cease if there were no longer any 
wood, but when I had written down a large number 
of them, I found that there would be no end to the 
enumeration, and, after due consideration, I came to 
the conclusion that there was not even one trade 
which cquld be carried on without wood.” 
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The “ ignorance of man ” has caused him also to fail 
to make sufficient, or almost any kind of, provision for 
the future. Paul Charpcnticr in “Timber” wrote- 

“ To-day the hand of man has used, in sucli a manner 
and for so long, the treasures of Nature without foresight 
that the greatest preoccupation of cultivators of forests 
—the question which ought to attract the attention of 
Governments most—is the replanting with trees of 
the land once occupied by forest ” 

There is no sufficient practice, if any, of rc-afforesta- 
tion taking place in America In Afnca hundreds 
of thousands of giant trees have been cut down, and 
it is doubtful whether any scheme of re-afforestation 
in these dense tropical forests could be practised even 
if it was attempted , and in India and Burma, where 
scientific forestry has been practised for fifty-six years, 
no proper consideration has been given as to the 
planting of the most valuable sorts. The planting of 
mahogany has, for example, scarcely been seriously 
considered ; yet in the Botanical Gardens of Calcutta 
there were three trees (Swictema mahogam)^ one of 
whkh was felled for improvements in the gardens, and 
proved to be of the most beautiful quality, equal to 
the best in Honduras , two others which were felled 
espec ially to be shown at the Bntish Empire Exhibition, 
one of which had apparently required only 113 years 
to produce a diameter at the butt of 6 ft 6 in., weighing 
10 J tons, and containing 4007 ft of board measure ; 
and the other in 89 years having produced 4 ft. diameter 
at the butt, 4i tons in weight, and J575 ft ol board 
measure The quality of the wood in these two trees 
was excellent 

Strange indeed it is that forest officers, only excepting 
m regard to teak in Burma and oak in Germany and 
Slavonia, have paid so little attention to the matter 
of providing for the future those tiees which have been 
found to be so valuable in the past. The great French 
Minister Colbert said. t4 France will perish loi want 
of wood.” YVe should take his warning to heart, for, 
turning to Great Britain, m the past our reserves of 
forests have stood us in good stead, but our ash has 
gone, our oak is going, and the plentiful supplies of 
all kinds which have come to our rescue in times of 
national stress on more than one occasion will not be 
found in the future, unless we recognise the necessity 
of providing for our possible needs 

It is true that the Government has organised a Forest 
Department which is doing good work; and so far as 
it goes, this is something to the good, but it is quite 
an inadequate measure. Even if this Department had 
far greater resources and power, government depart¬ 
ments are always cumbrous and of necessity work 
slowly on somewhat extravagant lines. 

In the Slavonian country, whether the forests belong 
to government, to municipalities, or to private persons^ 








all alike have to conform to a regular rule ; that is, 
for every tree that is allowed to be cut, a certain 
number have either to be planted, or if natural re¬ 
generation is taking place, protected and preserved ; 
so that every year the area of forest land is not only 
maintained but also actually increased. 

We have yet to find out the disaster which we have 
suffered, and are still suffering, by the loss of our 
wealthy landed gentry ; it will be felt in the future 
in agriculture, but in timber the loss will be far greater 
When at last all the great estates have been parcelled 
out, all the timber that can be sold will be cut to meet 
the levies of high taxation, and the real source from 
which our forest reserves have been accumulated will 


unsuitable, and is used either for estate purposes or 
burned. 

An Englishman visiting the timber yards on the 
Continent to-day is amazed to see the kind of material 
which is being used for decorative woodwork. In 
Great Britain, thousands of tons of highly selected 
timber of foreign origin are used m works where a 
much inferior quality would equally well serve the 
purpose , and so, while we fail to realise the importance 
of storing up a future supply for ourselves by wisely 
devised schemes of re-afforestation, we arc also spend¬ 
thrifts in regard to those supplies which we get from 
overseas It is consoling at any rate that in the country 
about which Prof. Record gives us so much information 


disappear. One of these great landowners not long J there is a large reserve 

since showed a vista of land from his house stretching | The book is arranged in order of families, with a 


for miles which in Ins grandfather’s time was covered 
with tiecs of considerable value, but now' the trees 
have altogether gone 

Paul Charpentier said that the cultivation of forests 
was a question which ought to attract the attention of 
governments most , if government were to institute 
a well-devised scheme by which every owner of land, 
instead of being taxed because of plantations, was 
given a remission of taxation on that account, much 
would be accomplished The owner of land, whoever 
he may be, has a natural love for and desire to plant, 
but he is stopped from doing it because he knows he 
would be pounced upon by the revenue authorities. 
An excellent system is practised in Burma, under 
which the government lets out sections of land to 
growers of rice or “ paddy ” , these parcels of land 
are let on an entirely nominal rental, and the tenant 
has to plant his trees under the direction of the forest 
officer After planting, the trees have to be tended 
and kept in good order, and at the end of a few years 
the ground is given up to the government and becomes 
forest, while the tenant moves on to another section. 

The ignorance referred to by Bernard Palissy is 
largely due to the indifference shown in our educational 
work to the necessity for including forest subjects "and 
a knowledge of trees as a study of first importance. 
It would be interesting to find what proportion of our 
population could identify even our own common trees. 
A greater knowledge would not only become of great 
national value, but would also raise the standard of 
the people's sense of the beauty of Nature. 

This also suggests another phase, which is the 
extravagance of the British public in their use of 
timber Free imports and a fairly high rate of money 
exchange have made it possible for us to be extravagant 
in this respect, so that timber which is highly valued 
in France, Germany, etc, and used with great regard 
to economy for all kinds of purposes, is here considered 
NO. 2895, V °L. I 15] 


summary following each kind, giving information for 
identification and comparison. The method is a good 
one for the student, but not altogether attractive to 
any who are not enthusiasts. It is a matter of regret 
that the admirable plan of showing forest areas by 
means of maps, adopted by Zon and Sparhawk in 
“ Forest Resources of the World,” has not been used 
here. 

A bold pronouncement is made as to the source of 
real mahogany, when the author says : “ Swietenia 
with five known species is the only source of true 
mahogany ” (p 348). He apparently overlooks Mr. 
Herbert Stone’s remark in “ Timbers of Commerce,” 
p. 32, where a different conclusion is reached, and one 
which the reviewer endorses. 

The question of nomenclature of Umbers must 
always remain an exceedingly difficult and complex 
one A certain latitude must be observed, and the 
use of the name “ mahogany ” is a case where a broad 
view should be taken There are other woods where 
the case is quite different. It would be absurd not to 
call African mahogany ** mahogany,” yet according to 
the author’s pronouncement it is not mahogany at all. 
The same would not apply to a wood like teak, because 
there is only one teak— Tectona grandts —and no other 
kind of timber from any part of the world possesses its 
qualities or its real appearance, so that to add the name 
“ teak ” to any other wood is wellnigh fraudulent. 

The name “ mahogany ” has, however, throughout 
many years become a general term, and it is very 
doubtful if what was first known as mahogany was 
only the produce of Swietenia The great similarity 
of so many other species is so remarkable that they 
can justly claim the right to the name. 

The author attributes the slowness of the develop 
ment of the general use of mahogany to the fact that 
the material was considered too difficult to work, but 
it seems more likely that the real cause was the pre* 
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judice which is invariably experienced in the intro¬ 
duction of any new timber, as well as the tax originally 
imposed. 

Mahogany was first used by Cortez in 1521, by Sir 
Walter Raleigh in 1597, by Capt. Dampier m 1681, and 
first used in England for cabinet-making in 1754; yet 
we find that the greatest possible efforts were still being 
made in 1846 to persuade people to make more general 
use of this magnificent wood. 

In a work which covers such a vast field it is not 
surprising that some debatable points should arise ; 
for example, the author quotes a writer who states 
that East Indian satin wood is frequently confused 
with Prima Vera mahogany (p. 318), but even thp 
amateur should not make this mistake, as there is a 
marked difference in texture and figure It is stated 
also that East Indian satin wood is paler in colour 
than that of Porto Rico and Santo Domingo, but while 
the variation in colour generally is similar, much 
darker wood can be found from East India than from 
West India. Again, it is probable that the scents 
produced when working West Indian, East Indian, 
and Concha satin wood are all alike ; certainly the 
scent of all three when burning is similar, although 
perhaps this is not so pronounced in the case of the last 
two named, which provides a rather interesting subject 
for the botanist. It is doubtful also whether the 
author would be able to sustain the description of 
Concha satin wood (p. 318) as being an inferior grade 
of wood. The gum streaks which it contains have 
militated against its popularity in America, but in all 
other markets it is most favourably received, and in 
individual cases has actually been preferred, generally, 
size for size, and value for value, and has realised fully 
as much as the regulai satin wood. 

There has always been the utmost confusion m regard 
to Brazilian woods, largely on account of the repetition 
of names, and because similar names have been applied 
to entirely different species. For example, sixteen 
kinds of Canella are mentioned on p. 179, including 
Canella batalha , lvnao> and preta. These all belong 
to the Nectandra sp , but there is an entirely different 
species also called Canella, that is, the Wild Cinnamon, 
the source of which is Canella wmterana There is no 
doubt that timbers of both species have been shipped 
on account of the name, regardless of which was 
required, to the utmost dissatisfaction of those who 
received them. 

Prof.* Record's specimen of Pilhecolobtutn vinhatico 
is reported to weigh 37 lb. (p. 211). A brother of the 
well-known Mr. J. S. Gamble, who was many years 
in Brazil and got together a very exhaustive collection 
of Brazilian timbers, together with a host of information, 
produced a Specimen of Amarello which he names as from 
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the same source, but which weighs 49 lb. The reviewer 
identifies this wood as being the equivalent to the 
Adenanihera Pavomna of the Andaman Islands. Mr. 
Gamble also had a specimen which the reviewer named 
Vinhatico, but which Gamble names as §ymplocos sp. 
Again, Gamble’s specimen of Angehm awargosa weighs 
49 lb., and is attributed to Anthelumthica. There is a 
specimen in Gamble’s collection oiAranba Rosa to whicti 
the same source is given, weighing 40 lb. against Prof. 
Record’s 55 lb There is a specimen of Armira do Sertao , 
which was traced as being Aslrontum urundueva , and 
possibly Myrocrodon, weighing 69 lb. 

Those who have never attempted the task would be 
astonished at the immense amount of time and work 
which is required to unravel the maze surrounding 
the identification of timbers and to trace them to 
their original source. This book is full of new in¬ 
formation, so that the authors are to be congratulated 
upon the painstaking efforts they have made in 
bringing all this material together. Every one in¬ 
terested in the subject of forestry and timber will 
be anxious to possess it. A L Howard. 


Foundations of the Theory of Optical 
Instruments. 

Grundzugc der Theone der optiscken Instrumente nack 
Abbe Von Siegfried Czapski und Otto Eppenstem. 
Dntte Auflage. Bcarbeitet von den wissensrhaft- 
lichen Mitarbcitern der Zeissisclien Werkstatte* H. 
Boegehold, 0 Eppenstem, IT Erfie, A. Konig, 
M v Rohi llerausgegeben von H Erfie und 
H Boegehold. Pp xx + 747, (Leipzig- J A Barth, 
1924 ) 30 gold marks 

THIRD and greatly enlarged edition of this work, 
the original material o{ which was written by 
Dr. Siegfried Czapski for Winklemann’s “ Ilandbuch 
der Physik/’ has now been completed by several of 
the principal scientific workers in the firm of Zeiss. 
The death of Ernst Abbe in 1905, followed by that of 
Czapski two years later, removed the original master¬ 
mind and also one who performed a great service 
in making Abbe’s work and methods known to 
others 

Although Abbe’s theories are well known to-day, and 
the parts of the present volume which deal with them 
contain little that is unknown to English readers, the 
appearance of names like that of Prof. Moritz von Rohr 
amongst the collaborators is a sufficient guarantee that 
the new sections will not be lacking in originality. A 
case in point is the generalised treatment of the space 
presentation possible through different types of per¬ 
spective and stereoscopic reconstruction in the use of 
binocular optical instruments. 

R I 
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The volume contains some twenty-one chapters, 
mostly of considerable length , some are highly mathe¬ 
matical and “ condensed/’ while others are of a more 
descriptive character, in which the discussion is apt to 
be a little out of proportion with the general character 
of the work The geometrical theory of instruments 
occupies the first ten chapters, a great deal of the 
treatment being similar to that which is now available 
in English through Mr. Kanthack’s translation of the 
well-known book “ The Formation of Images in Optical 
Instruments ” (a symposium edited by Prof, von Rohr). 
The present work, however, lias chapters on such 
subjects as diffraction phenomena and their relation to 
optical instruments, and the formation of images by 
non-sphencal surfaces 

The last eleven chapters contain general discussions 
and descriptions of such instruments as photographic 
lenses, hand magnifiers, microscopes, projection ap¬ 
paratus, and telescopes The important subject of 
practical optical measurements (curvatures, focal 
lengths, and the like) is unfortunately crowded into one 
chapter at the end, which will probably be difficult 
reading to any one who has not the knowledge necessary 
to supplement its brevity The aim of the authors has 
apparently been not only to furnish a presentation of 
the theory and facts, but also to include, wherever 
possible, references to all known published work bearing 
on the subject in hand, together with some comment 
on the results described in the papers thus cited. The 
effect is naturally a very considerable expansion of the 
discussion ; the book will occupy for optics almost the 
place that Kayser’s famous “ Handbook ” has filled 
for spectroscopy. Hence it is bound to prove, for this 
reason alone, a most useful work of reference for a 
person already well acquainted with the subject 
generally. 

On the other hand, the work should be avoided by 
the beginner. It is certainly no royal road to the 
design and computing of optical systems, for the trouble 
in work of that kind is to know “ where to begin ” It 
is to be feared that the average student would be in 
the same difficulty after reading its seven hundred 
pages, even if he found time to do so He would also 
have some difficulty in deciding which were the parts 
of real practical importance and which were of merely 
mathematical interest. We are told at one place 
(p 242) that if several bendings of a lens are taken 
and the spherical aberration is plotted against the 
curvature of the front surface, a parabolic law is found. 
A serious student should put the book down at this 
point and work out the formula numerically to obtain 
data to plot the curve Unless this kind of thing 
is done, these formulae are nothing but dancing 
figures. 
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No adequate attention is paid to the subject of the 
tolerances for aberrations. It avails little to be able 
to calculate the magnitude of a defect unless one has 
some idea as to what amount is allowable in relation 
to the particular circumstances The truth is that 
formula expressing aberrations in terms of ray inter¬ 
cepts are quite unsuitable for the discussion of tolerances 
except in cases where these are comparatively large. 
The matter can only be dealt with satisfactorily, as 
Prof Conrady has always maintained, by considerations 
of optical path. 

It is, however, encouraging to find that the applica¬ 
tions of the diffraction theory to the elucidation of the 
phenomena in the neighbourhood of a focus with or 
without aberration are beginning to receive the atten¬ 
tion they deserve, and the necessary warnings are 
given on p 238, where transverse aberration and 
diffusion circles are discussed. The diffraction theory 
of spherical and chromatic aberrations receives a 
separate chapter, but although the recent theoretical 
and numerical work earned out by Conrady and others 
in this connexion is mentioned, the results ate not 
included It would now appear that the statement on 
p 3x3 regarding the effect of spherical aberration is 
incorrect It is there maintained that increasing 
aberration will always diminish the resolving power of 
a lens system for an object like a double star On the 
contrary, it has now been shown that a smaller central 
image disc may be produced slightly away from the 
ordinary focus under some degrees of spherical aberra¬ 
tion , this will actually give increased resolution in 
spite of surrounding “ haze ” It need scarcely 
be said that this is a practical point of the 
greatest significance, for it shows that high resolving 
power is not necessarily a test of the best optical 
correction. 

The equation nhu^n'h’u! is now styled the Huygens 
Helmholtz equation ! Has ever an equation received so 
many names ? If the claims of R. Smith and Lagrange 
are thus passed over, it might be shorter to call it the 
Huygens equation and end the matter finally in this 
way. While speaking of names it might be pointed 
out that Mr T. Smith, of the National Physical 
Laboratory, Teddmgton, the author of the papers to 
which references are given, should not be confused 
with Prof. T. T Smith. 

The lapse of a few more years will make the in¬ 
clusion of full references an almost impossible task. 
Has not the time arrived when authors should have 
the courage to set forth clearly what they consider 
to be the essential parts of a subject without including 
matter which, for the majority of users of their books, 
has little more than mere theoretical interest ? 

L. C. Martin. 
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Medieval Science. 

Studies tn the History of Mediaeval Science By Prof. 
C. 11 . Haskins. Pp xiv + 411. (Cambridge, Mass. * 
Harvard University Press , London. Oxford Univer¬ 
sity Press, 1924.) 28s. net 

HERE arc few words which can evoke such a 
wealth and vanety of reactions as “ medieval ” 
To the average rnan, perhaps, it recalls glimpses of 
illuminated missals caught in a brief walk through the 
British Museum , the poet will murmur Donne cK avete 
mtelletto d * amove , while the philosopher will dream 
dreams of the schoolmen and their interminable argu¬ 
ments. In the phrase ** medieval science/’ however, 
many men of science of to-day will see nothing but a 
contradiction in terms, for it is a widespread idea that 
the Middle Ages stood for the very antithesis of all 
that is implied by the method and outlook of science 
as we understand it. Vet it requires but a little 
patience and insight to realise that, even in those 
remote and difficult times, the true spirit of science 
was awake and full of vigour. 

The obstacle that so often prevents us from estimat¬ 
ing early scientific work at its true value is essentially 
twofold In the first place, only a fraction of the 
literature of the subject has been rendered easily 
accessible To appreciate fully the labours of a 
medieval natural philosopher therefore entails no little 
research into original documents, a task for which 
few men of science have either the time or the inclina¬ 
tion Scholars and historians, on the other hand, are 
as a rule not interested in scientific literature, and even 
if they were, they usually lack the necessary knowledge 
of science From this impasse there appears to be only 
one escape : historical research in science must receive 
full recognition as an integral part of science itself. 
We shall then very quickly attract the necessary men, 
and shall obtain results which will prove of incalculable 
benefit not only to science but also to the whole cause 
of human civilisation. A start in this direction has 
fortunately already been made at the University of 
London ; other universities cannot afford to he left 
behind. 

The second difficulty is not quite so easy of solution. 
In brief, it is that scientific thought is bound to vary, 
not merely m content, but also in form and character 
from age to age, for it must necessarily be influenced by 
the general intellectual background of the time This 
influence is, of course, reciprocal, but if the philosophy 
and habits of thought of a particular age are very 
different from our own, we are inevitably led to judge 
the scientific work of that time by standards which are 
in reality quite inapplicable. In chemistry, for ex¬ 
ample, it iS easy to place a true value upon the work of 
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Lavoisier and Dalton, for their ideas, aims and methods 
are fundamentally our own. It is much more difficult 
to appreciate the outlook and achievements of Becher 
and Stahl; our equipment of facts is so great that we 
find it practically impossible to denude ourselves 
sufficiently. When we go back to still earlier times, 
the difficulty becomes well-nigh insuperable The 
whole intellectual milieu is foreign to us ; wc can under¬ 
stand neither the aspects of the problems which pre¬ 
sented themselves nor the mental satisfaction of the 
solutions which were suggested 
An immediate key to this perplexing matter is that 
gift of sympathy w r hich enables a man to transport 
himself to the Middle Ages and share the thoughts and 
aspirations of Gerard of Cremona, A delard of Bath, and 
their contemporaries. This gift, alas, is all too rare, 
but if those who ha\c it will translate their experiences 
into language intelligible to the rest of us, we may 
succeed m acquiring it at second hand. If, in addition 
to sympathetic insight, a man possesses also a sound 
scholarship, we may expect from him a flood of light 
upon medieval science. Such a man is Prof Haskins, 
and his book justifies our anticipations 

As Prof Haskins remarks in his preface, the history of 
European science in the Middle Ages is twofold In the 
first place, it must deal with the recovery and assimila¬ 
tion of the science of antiquity in the course of the 
twelfth and thirteenth centuries , secondly, “ it has to 
take account of the advance of knowledge by the pro¬ 
cesses ot observation and experiment in western Europe ” 
The scientific renaissance of the twelfth and thirteenth 
centuries was a very remarkable event, and at present 
very little is knowm about it, except that it certainly 
happened 1 ts importance t an scarcely be exaggerated, 
for it appears that at least two new sciences were 
actually introduced into Europe during that time, 
namely, algebra and chemistry 

In the transmission of an< lent learning from Islam 
to Europe, Englishmen played a piommerit part. 
Adelard of Bath, lor example, who has been called 
“ the greatest name in English science before Robert 
Grosseteste and Roger Bacon/’ was a prolific translator 
of mathematical and astronomical works from the 
Arabic Prof Haskins has collected together all the 
available information about this rather shadowy figure, 
and we are surprised at both the extent and depth of 
Adelard’s scientific knowledge. It is particularly in¬ 
teresting to learn that he shows the influence of the 
atomic theory of Democritus, for atoms were generally 
at a discount during the Middle Ages. He possessed a 
rationalistic habit of mind and subordinated authority 
to reason. “ I call myself a man of Bath,” he says, 
" and not a Stoic, wherefore 1 teach my own opinions, 
not the errors of the Stoics.” Other Englishmen who 
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engaged in the task of translation were Robert of 
Chester (who is said to have translated for the first 
time a book on chemistry), Roger of. Hereford, and 
’Daniel of Morley. 

Although the main stream of translations came 
from Moorish Spain, Prof. Haskins does not neglect 
the subsidiary sources. Some Arabic knowledge, for 
example, came direct from Syria ; a great deal more 
was transmitted through Sicily, especially during the 
time of Frederick II., to whom and his famous astrologer, 
Michael Scot, two chapters in the present book are 
devoted. In spite of his busy political and mihtaiy 
life, Frederick found time to take an intelligent interest 
in the scientific thought of the day, and had sufficient 
independence even to correct Aristotle when experience 
proved that the prince of philosophers was wrong “we 
have followed him where required, but not in all things, 
for we have learned by experience that at severul points 
he deviates from the truth/’ To disagree with Anstotle 
in the thirteenth century required a not inconsiderable 
moral courage Frederick’s experiments were numer¬ 
ous and occasionally startling, but they were always 
devised with a definite aim He exploded the old 
fable that barnacle geese were hatched from barnacles 
by the simple expedient of sending north for some 
barnacles, while “ whether vultures find their food by 
sight or by smell he ascertained by seeling their eyes 
while their nostrils remained open ” 

On Michael Scot, Prof. Haskins has a good deal new 
to say, and in many instances he is able to correct 
earlier writers Scot worked both in Spain and in 
Sicily, and did much to make the De ammahbus of 
Aristotle known to the Western world His connexion 
with alchemy is doubtful, although many works on this 
subject are attributed to him As an astrologer, how¬ 
ever, he became famous throughout Europe To test 
his skill in astronomy, Frederick ordered Scot to 
f * calculate the height of the starry heavens—whatever 
that may mean—by the tower of a certain church, and 
then had the tower cut off somewhat and casually 
brought Scot bark to the site. Scot took his observa¬ 
tion and answered that either the heavens were more 
distant or the tower had sunk a palm’s measure or less 
into the earth, both of which were impossible, where¬ 
upon the emperor embraced him in admiration of his 
skill ” 

Prof Haskins, it will be^ observed, while writing 
primarily for the specialist, has seasoned his pages with 
many a pleasant anecdote, and the general reader may 
skip the footnotes (and the passages in Latin if he likes) 
and still gam profit and enjoyment from his reading. 
To the historian of science, however, the work will 
prove invaluable. The full bibliographical references 
alone are worth careful study, for Prof Haskins knows 
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his literature, both printed and manuscript, as few 
others can do. The help which is provided in this 
direction will prove as attractive to the scholar as will 
the interesting information on falconry (Chaps, xiv. and 
xvii.) to the plain lover of the Middle Ages. 

Medieval science, it is true, often appears to us to be 
puerile, but that is because we view it from the wrong 
angle. Our system of orientation has changed, but 
science is a living tradition firmly rooted in the past. 
Let us put ourselves in the place of these medieval men 
of science, and we shall form a better conception of 
their services to the cause. “ La nature/’ says Hoefer, 

“ est aujourd’hui ce qu’elle 6tait autrefois, Les 
anciens avaient les mSmes yeux que nous pour la voir, 
mais lls n’avaient pas la meme manure de la comprendre: 
la pensee hurnawe , voila <e qui vane ” 

E. J. Holmyard. 

Our Bookshelf 

Department of Marine Biology of the Carnegie Institution 
of Washington. Vol 20 4 American Samoa. Part 
1 1 Vegetation of Tutuila Island ; Part 2 : Vegeta¬ 
tion of the Samoans ; Part 3 : Vegetation of Rose 
Atoll By Prof. W A Setchell (Publication 341.) 
Pp. vi + 275 + 37 plates. (Washington. Carnegie 
Institution, 1924.) 3 50 dollars 

The Carnegie Institution has again materially added 
to our knowledge of the vegetation of the more out¬ 
lying parts of the world by the publication of three 
treatises on American Samoa by Prof W A Setchell. 
The first and third parts are devoted to the vegetation 
of two islands, Tutuila and Rose Atoll, and provide a 
comprehensive review of the nature and distribution 
of the flora and enumerations of the species recorded. 
In addition to his own work, the author has incorporated 
that of previous workers in this locality, and has 
received the assistance of specialists in the description 
of the general habitat factors and the enumeration of 
the species 

In all too few cases have we records of this nature. 
Throughout the tropics our information on the vegeta¬ 
tion is so frequently only to lie found as a brief sketch 
in the introduction to an official handbook or guide. 
It is by the aid of such unit works as Prof SetcheH’s 
that we shall gradually be able to obtain a due apprecia¬ 
tion of the vegetation of such areas and, by pieemg such 
units together, acquire sufficient knowledge to map oqt 
the vegetational areas and their connexions that are at 
present unknown. In each of these discussions the 
author has described the general habitat factors and 
then sketched the vegetation in its broader aspects 
and, where data have permitted, in more detail. 
This analysis has been based on the phanerogams 
recorded, for, as he remarks, our knowledge of the 
cryptogams is not sufficient at present to assist in thifc 
direction. 

In an interesting review of the affinities of the Samoan 
flora, the author gives some negative characteristics 
which indicate the probability of an insular flora of the 
Pacific, though, as he points out, there is still much to 
be studied in this direction. Only eight new species 
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are recorded among the phanerogams, but there are 
a considerable number of new cryptogams, especially 
algae. 

The second treatise is devoted to the ethnobotany 
of the Samoans, and provides a record of the economic 
uses to which plants have been put. It is becoming 
more and more difficult, as civilisation transforms the 
habits of native races, to obtain such information, and 
any such records are to be welcomed. 

An index of Samoan plant names is given in addition 
to the botanical index and greatly enhances the value 
of the work. There are thirty-six photographic 
reproductions in addition to text figures. 


The Ethnography of South America seen from ftfojos in 
Bolivia . By Erland Nordenskiold. (Comparative 
Ethnographical Studies, 3.) Pp. vi 1-254 + 30 maps 
(London . Oxford University Press, 1924.) 185 6 d. 

net. 

Thr third part of Baron Nordenskiold’s comparative 
ethnogiaphical studies of South America is in some 
respects the most interesting of the senes. It is an 
illuminating example of the use to whirh, in skilful 
hands, distribution maps can be put in elucidating the 
cultural history of an obscure ethnographical area 
In north-cast Bolivia there is a large number of tribes, 
some belonging to recognised linguistic groups, others 
speaking isolated languages. The explanation of the 
considerable differences m culture among these is to be 
sought in their history rather than in the influence of 
geographical conditions which, broadly speaking, are 
identical throughout The country consists for the 
most part of plains, which at one time in parts were 
subject to inundation. Hence mounds were erected 
for purposes of cultivation. The Seriono, who repre¬ 
sent the most primitive stage among the tribes, alone 
raised no crops and subsisted by hunting The tribes 
now have iron ; the stone which they formerly used 
wa5 all imported as there is none in the country. It is 
interesting to note that a stone-grinding industry still 
exists. 

In his valuable analysis of their culture the author 
has plotted the distribution of such elements as dwell¬ 
ings, cultivation, hunting implements, weaving, fishing 
weapons, appliances connected with fire and the like. 
The result is a mass of valuable information relating to 
each. In addition a number of general conclusions 
emerge; thus while there are evidences of a cultuial 
influence from the west and especially the north-west, 
only a few of the numerous elements of western culture 
which are found in the Chaco occur in N.E. Bolivia. 
As might he expected, the small tribes speaking isolated 
languages represent a very old stratum from which 
elements have been adopted by Arawak and Guarani 
On the other hand, many of the tabes show signs of 
having been influenced considerably by the Guarani. 


Lighting in Relation to Public Health By Prof. Janet 
Howell Clark* Pp, 185* (Baltimore, Md.: Williams 
and Wilkins Co., 1924!) 4 dollars. 

This book is intended to suit the needs of the public 
health worker, and is a recapitulation of the course of 
lectures delivered to students studying for the degree of 
doctor of public health at the Johns Hopkins University. 

first four chapters deal with the technical side of 
iUtirainatiofy and succeed in conveying a very good 
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account of the methods to be adopted in light measure¬ 
ment, and also of the advantages and disadvantages 
of the various illuminating systems, and one which 
easily can be followed without any special technical 
knowledge. The next three chapters deal with the 
questions of glare, sufficient illumination, and the best 
conditions for visual efficiency, the last including a brief 
account of the important work of Ferree and Rand on 
the measurement of ocular fatigue Other chapters 
describe the best methods of illumination for schools, 
factories, and other interior and exterior purposes 
As regards intensity of illumination the author points 
out that though visual acuity, as tested by letter charts, 
increases with illumination and reaches a maximum 
at about 5 foot-candles, speed of discrimination in¬ 
creases rapidly up to 2 foot-candles and after that more 
slowly, but is still increasing at 18 foot candles Thus, 
in occupations where speed of discrimination is required, 
light up to 20 foot-candles may be employed with 
advantage The remainder of the book gives a brief 
but good .account of eye diseases attributable to light 
conditions, such recent work as that of Ilcaly, Cridland, 
and St Clair Roberts on cataract in tinplate millmen, 
iron-smelters, and chain-makers receiving mention 
Some recent experimental work by the author on the 
coagulation of egg albumin by ultra-violet light is 
quoted as lending some support to Burge's theory on 
the causation of lens opacity 

We can cordially recommend the book as an adequate 
handbook to a subject that has only recently begun 
to obtain the attention it deserves. The publishers 
are to be congratulated on the excellence of both 
illustrations and type 

Timbers * their Structure and Identifhation By W S. 
Jones Bp xi + 148 (Oxford* Clarendon Press, 
London : Oxford University Press, 1924) 159. net. 

This handbook is intended for forestry students who 
are engaged in a course of microscopical work on a 
selected group of timbers, comprising 24 European, 
26 Indian, and 7 American broad-leaved trees, and 14 
genera of conifers The methods of preparing sections 
and microphotographs for the elucidation of structural 
details are carefully explained, as well as illustrated by 
165 figures in the text The lack of a comprehensive 
key to the whole of the genera is regrettable The 
genera Salix and Populus, for example, arc not dis¬ 
tinguished in p 73 It was scarcely worth while re¬ 
printing on p. 35 Ilartig's inadequate key of forty 
years ago. An effort should be made in the next book 
that is published on the identification of timbers, to 
combine m one table the various keys that have been 
published of late years, notably Kawai’s diagnosis of 
200 species of Japanese broad-leaved woods and 
Kanehira’s elaborate tables of 386 species of Formosan 
woods and 100 species of the more important Indian 
woods. Koehler’s identification of North American 
woods, .which appeared at Washington in 1917, might 
also be consulted. Without some such general view of 
the distinguishing characters of numerous species of 
woods, the palseobotanist, the archaeologist, the timber 
merchant and the furniture dealer are put to great 
inconvenience in determining with accuracy unknown 
specimens of woods. This handbook, nevertheless, may 
be recommended to students who are interested in the 
structure of timbers. 
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Letters to the Editor. 

[The Editor does not hold himself responsible Jo * 
opinions expressed by his correspondents Neither 
can he undertake to re turn , nor to correspond with 
the writers of rejected manuscripts intended fot 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Permo-Carboniferous Glaciation and the 
Wegener Hypothesis. 

In a recent number of Nature (February 2t , p 255) 
there is a very interesting review by Prof J W 
Gregory of an English edition of " The Origin of 
Continents and Oceans," in which important ob¬ 
jections are brought forward against the supposed 
drift of continents and shifting of the earth's poles 
The suggestion is made, however, that the theory 
will probably give a new lease of life to the ex¬ 
planation of the Carboniferous glaciation of India 
and some parts of the Southern Hemisphere, by the 
shifting of the Pole, for arguments, which are un¬ 
answerable against that explanation with scattered 
continents, do not apply to Prof Wegener’s single 
continent ’’ 

The same view is held by Dr du Toit, who has 
done excellent work in investigating the Dwyka 
glaciation in South Africa 

In preparing a forthcoming work on ancient 

f laciation, I have made a detailed study of the 
‘ermo-carbonifcrous ice age, and have reached con¬ 
clusions which are quite at variance with this idea 
In the first place, it has been proved that ice 
sheets on all the continents supposed to unite about 
the south pole reached sea level This is true of 
India, South Africa, South America and Australia, 
and in the latter two the ice touched the sea on both 
sides of the continent, as proved by fossdiferous 
marine deposits associated with the tilhtes 

The usual idea of a vast and lofty Gondwanaland 
on which an enormous ice sheet could arise must be 
given up , for the different glaciated areas were 
separated by oceans or at least by arms of the sea 
in which marine animals survived 

In the second place, an examination of maps of 
the supposed south polar continent prepared by 
Prof. Wegener (German edition) and Dr du Toit 
shows an area of land far greater than Eurasia at 
present, with glaciation reaching a latitude of at 
feast 45 0 on more than one lobe In the case of 
South Africa, all the kno vn ice motion was southward 
and it is evident that the northern half of the African 
ice sheet has not yet been worked out, since the 
region is forest-covered and almost unexplored It 
is altogether probable that ice reached as far to the 
north as it is known to have moved toward the south. 
This would carry the ice sheet at least ten degrees 
beyond the region mapped, say to latitude 35°. 

U should be remarked further that, in most of the 
supposed Gomlwanaland, as shown on the two maps 
mentioned, the glaciated areas would be far inland 
and out of reach of the moisture-laden winds necessary 
to deposit snow They would be arid regions without 
permanent snow fields, like the interior of Asia, which 
was not glaciated in the Pleistocene though one of 
the coldest regions of the world 

It is evident, then, that the drift of continents and 
the shift of the poles do not help us to account for 
the Permo-carboniferous glaciation. 

Prof Wegener's account of the causes of Pleistocene 
glaciation is even less m accord with the facts. His 
arrangement of the shifting poles and continents gives 
Patagonia a mild climate while Canada was being 
glaciated, and allows the ice to invade South Amenca 
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only at a much later time. A study of the American 
Pleistoceneshows that two timesof glaciation separated 
by an interglacial period occurred all the way along 
the Cordillera from Alaska to Tierra del Fuego, even 
Peru and Bolivia showing two sets of old moraines 
of different ages on the loftier peaks of the Andes. 
All geologists who have examined the Pleistocene 
deposits in South Amenca as well as those of the 
north are agreed that they are of the same age and 
not separated by a million or more years as demanded 
by the theory of shifting poles 

It may be confidently stated that a careful study 
of the two greatest periods of glaciation known to 
geology gives no support to the theory of the drift 
of continents and the wandering of the poles 

A P Coleman 

University of Toronto 


1 did not mean to suggest that the lengthening of 
the life ol the hypothesis would prove its truth, as I 
agree with Piof Coleman in doubting the shift of the 
Pole in Carboniferous times, but the popularity of 
the theory will probably be increased by the removal 
of one line of argument against it 

J W. Gregory 


X International Co-operation In Phenological 
Research. 

1 he response to our orginal appeal (Nature, Oct. 
25, 10*24, p 607) has been gratifying Offers of co¬ 
operation range from Noiway and Lithuania to Cape 
Colony and Australia , from Vancouver, Winnipeg, 
and Fargo (N Dakota) to Lahore, Calcutta, and 
Batavia (Java) It has brought us into touch with 
many workers previously unknown to us, and ancient 
records, including an almost unbroken series earned 
on in the same family, on the same system, m the same 
place, from 1737 to the present day We should like 
therefore to put forward for mutual discussion sug¬ 
gestions for future co-operation 

The plant observations made independently in 
different countries have been selected naturally from 
those best fitted for comparison with crop growth in 
the given country In the same continent these lists 
include several common to all, allowing of a certain 
amount of inter-correlation We must aim so to 
select the number that not only continental but 
intercontinental correlations will be established on a 
firm basis. When this is done, important equiva¬ 
lencies (such as Dr. A D Hopkins' classic example of 
wheat sowing and the Hessian fly) will become avail¬ 
able over world-wide areas, where now they can only 
be applied locally, although he has already shown 
possibilities, particularly between the United States 
and Western Europe 

For this purpose we would suggest tentatively that 
an international list, including some forty subjects for 
observation, be drawn up, which might be expected 
to embrace at least some twelve to twenty fairly 
common in each of the associated countries, at least 
when situated m the temperate zones. Even ten, 
well distributed over the growing and fruiting months, 
would serve well for correlation 

For this purpose garden as well as wild flowers 
must be utilised, as being So widely introduced, 
though a number of the commonest are unsuited 
because of the many varieties in cultivation, and con¬ 
sequent variation in dates of leafing, blooming, and 
fruiting. 

If such an international list is drawn up and each 
country collects and digests the results through its 
own Association, then in ten years or so statistics 
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will have been brought into existence adapted to 
international comparison and the time will have come 
for the yet closer international co-operation already 
established in allied natural sciences such as meteoro- 
logy. 

Meantime each country would continue its present 
series of observations, while the observing members 
would be invited to observe also, either as a separate 
senes or embodied in their own lists, a selection from 
the international list most available and not already 
under observation 

That there may be a basis for discussion the follow¬ 
ing list has been drawn up from those actually in use 
in Italy, the Tyrol, Central Europe, and Great Britain 
Criticism and alternative suggestions will be highly 
valued. 

Phenology and Agriculture 
Suggested observations to correlate series A and B 
A h arm Growth Phenomi.na 

(x) Gram crops , dates of sowing (autumn and 
winter), appearance, cars showing, flowertng, 
harvesting 

(2) Root crops (say sugar beet) sowing or planting, 
appearance, digging 

(H) Meadow hay flowering of sweet vernal grass 
(A nthoxanthum odoratum) and Timothy grass 
(Phleurn pratensc) , hay-cutting 
B. Flower Phenology of wild and garden flowers 
of wide distribution Tentative list arranged by 
approximate date (day of year) of flowering in 
Great Britain 


10 

11 

12 

13 
* 4 * 
14 b 

A 

ll 

19 

20 
at 

22 

23 
*4 
25 
36 

3 

29 

30 
3* 
3* 

33 

34 

36 

3* 

3d 

40 

41 
4 i 


t omtnon -inti Botanical Names 


t Snowdrop (OmlanihuS nivalis) 

^Winter a<4>nite (kranlhts htemalts) 

Yew (Taxus baccata) 
tYellow crocus (Crocus aureus) 

Common elm {1/fmw* campestns) 

•Harel (Lorylus aveUana) 
tCelandine (Ranunculus ficarus) 

•Coltsfoot (7 wssdfffo farfara) 

Cherry plum or purple variety (Prunus csrasifera or var P 
Pxssardi) 

Bracken (PUrxs aquthna (shows)) 

Almond (ErvH*s amygdalus) 

White poplar (Populus alba) 

Black poplar and Lombardy poplar {Populus ntgra and var ) 
•Wood anemone (Anemone nemorosa) 

Goat willow fSo/tx caprea) 

•Blackthorn (Prunus sptnnsa) 

Flowering currant (Rxbts sanguineum) 

Soasile fruiting oak (Quercus robur) 

Stem fruiting oak (Quercus pedunculaius) 

Red currant (Rtbes rubrum) 

•Garlic hedge mustard (All tar ta offianala) 

Crab apple (/V*« malus) 

•Horae chestnut (JEsculus htpfxH-aslanum) 

Common lilac (Syrmga vulgaris) 

Quince (Cydonta vulgaris) 

Laburnum {( yEsws laburnum) 

•Iiawthoru (C raXagus oxyacantha) 

Raspberry (Rubus ulceus) 

•Ox*eye~dai«y {Chrysanthemum Uucanthemum) 

Elder (Sambucus nigra) 

•Dog rose (Rom camna) 

Snowberry (Sympkoncarpus raccmosus) 

Guelder rose (Viburnum opulus) 

•Black knapweed (Ctnlaurea nigra) 

Madonna lily ((IMium candidum) 

•Creator bindweed (Convolvulus septum) 

Sweet chestnut (Caslanea vesca) 

MontbretU (Tritoma monibrdta) 

Autumn crocus (Cokkicum autumnal*) . 

Autumn Caucasian crocus (Colcktcum spcctosum) . 

•Ivy (Hedara heluc) 

Winter (yellow) Jasmine (Jasminium nuMfior um ) 

Christmas lose (HelUborus niger) . , , , 


Uay ul 
Year 


30 

33 

44 

44 

47 

65 

70 

Ho 

S 3 

83 

90 

92 

100 

102 

no 

115 

in 

m 

130 

130 

133 

130 

133 

138 

139 
no 

154 

160 

163 

163 

165 

190 

195 

198 

200 

200 

245 

230 

& 

350 


• These twelve are in the Roy, Met. Soc, chief phenologioal list, observed 
from 1891 . 


used, their value would be material. 


t In supplementary list. 

Even if only a down can he 

Grain Crops .—Possibly the British Ministry of 
Agncultuxfc will supply agricultural colleges, etc., 
every year With seed specially grown. Every year 
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the various stages of a given sort should be observed 
on the same plot 

For No, 22, and if possible with other trees, the 
leafing, fruiting, colouring, and leaf-fall of the same 
specimen or group should be recorded. 

No 9 On seven years' records at Purley these were 
identical in average date 

Nos 17 and 18. Which is most widespread ? 

No 26 In more southern areas, as Tyrol and Italy, 
unfortunately displaced by the later C monogyna 
As ushering m the second quarter of this century, 

1926 naturally suggests itself as an appropriate year 
for starting such co-operation Work would there¬ 
fore begin next December in the northern hemisphere, * 
and the following June in the southern 

One very valuable help at the present stage in 
criticising the list will be to forward us the names of 
such of the forty or so as could and would be observed 
in different districts and countries 

J Edmund Clark, 

Sec , Roy Met Soc Phonological Committee 
Royal Meteorological Society, 

49 Cromwell Road, 

South Kensington, 

London. S W 7 


Depth -recording with Plankton-nets. 

It is well known that there is great variation in the 
vertical distribution of various plankton organisms, 
but up to the present the actual depths from which 
net-collections have been made has never been known 
with certainty To help in the study of the vertical 
distribution of marine zoo-plankton, the Admiralty 
very kindly sanctioned the loan of an instrument 
which records graphically, on a drum worked by 
clockwork, the depth at which a net has been fishing 
during the whole of its period under water Results 
obtained with this apparatus indicate the necessity 
for an accurate knowledge of the depth at which the 
net has fished 

While collecting last year I used the recorder 
regularly, and a few facts have come to light as to 
how the net behaves when fishing 

The net in use was that known as the ring-trawl, a 
conical bag 0 metres in length, with a diameter of 
2 metres at the mouth It was made of ,r strainm " 
(hemp-sacking ca ib strands to one inch) To the 
end of the net was attached a galvanised iron bucket. 
It was towed on a single warp of 2-inch (circumference) 
wire from the port drum of the large trawl winch. 
At the junction of the bridle with the warp was 
attached a weight of $ cwt on a short length 01 rope, 
and at this junction also was fixed the depth-recorder. 

When a net is being towed, there are three main 
forces in action : the forward and slightly upward 
pull of the boat, the downward pull of the weight, and 
the backward pull of the net, wire, etc. Whereas the 
force due to the weight is constant from day to day, 
the two remaining forces depend upon the rate at 
which the net moves through the water , this in turn 
is dependent upon the rate of the towing-ship through 
the water, not over the ground, and the clogging of 
the meshes of the net The speed of the ship through 
the water is influenced by the strength of the wind 
and, when the net is fishing deep, by the drift, if any, 
of the surface water relative to the deeper layers 

The ship from which we work is a large wooden 
steam-drifter, the s.s Salpa ; when fishtng with the 
above net the engine is used as motive power, except 
when the wind is so strong that it is possible to drift. 
The ship generally steams with the wind behind* 
because if she towed against the wind at the slow 
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speed necessary, she would be constantly falling off to 
either side, so necessitating extra manoeuvring to 
prevent the warp coming under the stem and fouling 
the screw. 

Under favourable conditions the engine is run dead 
Slow; that is, as slow as it will run without stopping. 
It is the practice for the captain, as near as he can 
judge, to keep the angle of entry of the warp into the 
water constant (ca 40°) It is probable that by this 
means the filtering of the net will be as nearly the 
same as possible from clay to day, as it must mean 
that the speed of the net through the water is fairly 
constant, and catches made on different days should 
therefore be comparable quantitatively. 

This constant speed can be kept by adjusting the 
revolutions or actually stopping the engine for a few 
moments as the angle of the warp changes 

Working in this manner through a large number of 
hauls, the graphic records of depth of fishing have 


^ t . - - t , . . . ■ ■ -*— ■— *- - ■ ■ - ■ I - ^ JTll 

'on 10 9 10 s 10 ft e 
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9 

II 
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ty 



3 

i 

is 

21 

27 

53 

Z9 


1*109 i, 2 , md ^ are tracing of record obtained during three hcncs of hauls 
Lach haul, represent* cl by a n^vc, I s - <>f tin minutes' duration (time of 
*' shooting " and " hauling ” not included) Ihc net enters the water 
on the right h<tnd side of eifh curve Above the ri.rve for each haul is 
inserted the length of wire used in fathoms 


shown very varying results. On some occasions the 
net has followed a wavy path, fishing through as great 
a vertical lange as 9 or 10 fathoms on others, the 
level kept by the net has been as perfect as could be 
wished for Further, the seemingly paradoxical facts 
have arisen that on a day when the sea surface was 
like glass and conditions seemed most favourable, one 
of the worst results was produced , whilst under con¬ 
ditions of wind and swell such that work was almost 
abandoned, and furthermore in semi-darkness, the 
level kept by the net was as good as any obtained, 
These two instances aie illustrated 111 Figs. 1 and 2 ; 
these tracings represent two series (if hauls each of 
ten minutes' duration, and should be read from right 
to left, the net entering the water on the right-hand 
side of each curve and leaving it on the left. In 
Fig 1 the haul wttn 30 fathoms of wire out is an 
example of a bad result in this instance the net 
began fishing with the engine at the usual " tow-net ” 
, speed, but after five minutes, the angle of incidence 
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of the warp appearing visibly greater than that 
usually kept, the engine was speeded up slightly, with 
the result that the net, which had surik to 21 fathoms, 
was now slowly raised to a level of 15 fathoms, where 
it remained until the end of the haul. This behaviour 
is a little hard to understand when we look at the haul 
with 20 fathoms of wire out, here the net was towed 
with the engine at the same speed as at the beginning 
of the haul we have just examined, but instead of 
sinking, as it did on that occasion, it remained nearly 
level, rising very slowly throughout the duration of 
the haul. 

Fig 2 illustrates the curiously perfect results ob¬ 
tained in very unfavourable circumstances. 

It seems quite probable that if no attempt be made 
to adjust the angle of incidence with the engine, the 
net will find an equilibrium level, under the weather 
conditions prevailing at the time, and will fish there. 
This may account for the good results shown in Fig. 2, 
m which case the equilibrium level was found when the 
warp was at* the angle usually aimed at. Therefore 
to fish a net at a constant level under different con¬ 
ditions of wind and sea, the length of warp required 
to keep the net at a given depth will vary consider¬ 
ably ; how much this variation may be has been 
shown by some of my results. For example, in Fig. i, 
in the haul with 30 fathoms of wire out, if the warp 
had not been watched and the net had been allowed 
to find its own level, it would possibly have sunk 
deeper than it did , as it was, it had reached a depth 
of 21 fathoms, and this with 30 fathoms of wire out, 
so that the ratio of depth to warp out was 2.3. In 
Fig 3, however, with a very fresh wind blowing, it 
was not possible, even without the engine, to keep the 
angle of incidence of the warp anywhere near that at 
which we usually aim If we look at the curve for 
30 fathoms of wire out, we find that on one occasion 
the net rose as high as to 4 fathoms ; this gives a ratio 
of 2.15, very different from that cited above. 

In two cases the angle of incidence of the warp 
was measured as accurately as possible, and m both 
cases the depth estimated from the angle, on the 
assumption that the warp followed a straight line 
from the ship to the net, was very different from that 
actually shown by the recorder ; in one case the 
estimated depth was 20 fathoms and the actual 
depth 14 

From the above results it would seem that with 
large tow-nets of the type used in this case, it is im¬ 
possible to estimate the depth of the net with a suffi¬ 
cient degree of accuracy, at any rate for co&stal work 
on plankton distribution. Possibly with small nets, 
a weight out of all proportion to the size of the net 
will keep the wire nearly vertical and the net steady, 
but with large nets like the ring-trawl, the weight 
would of necessity be too great for man-handling in 
everyday work. 

This would point to the necessity of having some 
simple and easily manipulated recorder designed of 
small enough size to be used when a string of nets b 
being fished. 

F. S. Russell. 

The Laboratory, Citadel Hill, 

Plymouth, February 25. 


Spectroscopic Evidence of ./-Transformation 
of X-rays. 

The relation between the atomic number of a 
radiator and the wave-lengths of its X-ray emission 
spectrum of -series is generally assumed to be tbe 
regular one described by Sommetfeld's extension of 
Bohr's idea to X-ray spectra. Well-marked ft* 
regularities, however, have not received attention p* 
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the literature of the subject; it is the object of this 
note to direct attention to them, 

Fig. 1 shows the variation of the wave-lengths Ka v 
and Kk (absorption limit) with atomic number (Z) 
of radiator from Z -40 to Z **60 ; the plotted values 



are from Siegbahn, and Blake and Duane respectively 
Fig 2 is an enlargement of Fig 1, to show more 
clearly the irregularities which we shall proceed to 
describe. If wc follow X for Ka v as Z is increased 

from 40, we notice that 
at Z - 52 and at Z - 56 
there takes place a sud 
den increase in X rela¬ 
tive to the value which 
would have occurred, 
were the simple relation 
for smaller atomic num¬ 
bers obeyed The mag¬ 
nitude of this excess is 
about 0*01 A.U m each 
case Exactly the same 
irregularities occur in 
A> a and JC£, but not 
in Ka Lack of data 
prevents any definite 
conclusion with regard 
to Ky The degree of 
precision claimed for 
these spectroscopic ob¬ 
servations is too high 
to admit of any other 
conclusion than that 
these irregularities are 
real deviations from the 
simple law. 

It is certainly no for¬ 
tuitous coincidence that 
the wave-lengths at which these sudden increases take 
place, correspond very well with two of the critical 
absorbabilities for /-transformation, which in the case 
of aluminium are (Mki and 07 (see Bakerian 
Lecture by Barkla, Phil. Trans,, 1917, and Barkla 
and Wnite, 'Phil Mag., 34, Oct. 1917), s^d are only 
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very slightly displaced by change of the atomic number 
of the transmitting element except when this is small 
The atomic structure of the radiator cannot be 
supposed responsible for the irregularities referred to, 
for, at the atomic numbers indicated, there is no^re¬ 
adjustment of electronic distribution according to 
the Bohr scheme. As there is no reason, either 
theoretical or practical, for the occurrence of these 
irregularities, apart from the /-transformation, and 
as they appear precisely m the same place as m the 
experiments showing /-discontinuities, one can only 
conclude that these irregularities are due to the 
/-transformation of X-radiation taking place m the 
calcite crystal used for the analysis of the radiation T 
or possibly in the anticathode or walls of the X-ray 
tube. We have, however, no information of the 
crystal used by Blake and Duane for the measurement 
of A'A 

This seems to be the first spectroscopic evidence 
of the J -transformation, which by absorption methods 
has been found in primary rays (Barkla. Silvanus 
Thompson Lecture, Nature, Nov 22, 1924) and in 
scattered rays (Barkla and Khastgir, Phil Mag , 49, 
Jan 1925) This also strongly supports the view 
expressed by Barkla (Nature, Nov. 17, 1923, and Nov 
22, 1924) that the apparent increase of wave-length 
as observed by Compton and others in the scattered 
radiation is due to the same /-transformation during 
transmission in the crystal or in the radtator, and is 
not part of the phenomenon of scattering at all 
That the magnitude of the change appearing in the 
curves shown here is of the order of the Compton 
shift, gives further support to this contention It 
must be understood, however, that the attainment 
of a critical wave-length is not the only factor which 
determines whether or not the transformation take« 
place S R Khastgir 

W H Watson 

Physical Laboratory, 

University of Edinburgh, 

March 27 


Acidity produced In Salt Solutions by Sphagnum. 

The fact that Sphagnum or peat shaken with a 
neutral salt gives rise to an acid reaction in the solution 
has long been known Baumann and Gully first 
explained this phenomenon as due to the adsorption 
of the base by colloids and the liberation of the acid. 
This view has been the subject of much criticism, 
especially by Od6n, who regards the acidity as due to 
the presence of organic—humic—acids A11 important 
argument of Oden is that no proof has been offered 
that the acid of the salt employed is ever present in 
the free state in the solution. We have been able to 
provide this proof by two different methods 

If a weak solution of copper chloride (o 025 per cent) 
is shaken with Sphagnum it becomes acid to methyl 
orange Colorimetric estimation shows that 75 per 
cent, of the copper has disappeared determination of 
the chloride shows that it is still piesent in the original 
strength The presumption is strong, therefore, that 
the acidity is due to free hydrochloric acid As, how¬ 
ever, the free acid, as estimated by titration, does not 
account for the whole of the chloride, the prooi is not 
definite It has been found that a secondary reaction 
resulting in the neutralisation of part of the acid 
takes place 

When the sodium salts of different acids are shaken 
with Sphagnum, different amounts of acid are liberated; 
much more acid is liberated from the acetate than from 
the chloride. It was found, on the other hand, that 
the hydrion concentration was much greater m the 
second case than in the first The exact results for a 
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series of salts may be given. In each case 1*5 gm. of 
5 , cymbifolium was shaken with 100 cc of N/io salt. 
The acio Was titrated with sodium hydroxide, and is 
expressed as a fraction of normality The borate was 
titrated after addition of manitoL The hydrion con¬ 
centration was determined colonmetricnlly 

Acidity produced in salt solutions by Sphagnum 
cymbtfohum 


Salt (N/10) 

Titration Value 

Ph Value 

Sodium chloride 

0 00026 

4-6 

Sodium sulphate 

0-0005 

4-6 

Sodium acetate 

0*0005 

5*5 

Sodium citrate 

0 0085 

5 9 

Sodium borate 

0 015' 

9 A 


The fact that high titration value goes with low 
hydrion concentration is very suggestive A solution 
of sodium chloride and hydrochloric acid having the 
titration value shown was prepared and corresponding 
salt-acid mixtures of the other salts employed The 
hydrion concentrations of these were determined, and 
were found to be 46, 46; 5 5 , 5*9, 9*5, respect¬ 
ively. The agreement is very satisfactory, and seems 
to give definite proof that the acid present m the salt 
solution after shaking with Sphagnum is, in fact, the 
acid of the salt employed The explanation ot Rice, 
that a similar phenomenon in sods is due to the forma¬ 
tion of acid aluminium salts, does not appeal to be 
applicable here The further implications of these 
results will be dealt with in a later communication 

MACGREGOR SKENE 
Gladys L Stuart 

Botany Department, 

University of Aberdeen, 

April 3 


Three Gases of Abnormal Anterior Abdominal 
Veins in the Frog. 

The abnormalities here described were discovered 
during class dissection in this College Of fifteen 
specimens dissected three showed abnormality in the 
anterior abdominal vein All three specimens were 
females 

Specimen A The anterior abdominal vein had no 
connexion with the liver, but emptied itself into the 
left subclavian vein 

Specimen B Similar to A In addition there was 
a transverse anastomosis between the external jugular 
veins, 

Specimen C The anterior abdominal vein sent a 
small vessel to the liver, but most of the blood passed 
into the right subclavian vein 

The abnormal specimens showed no other peculi¬ 
arities 

Communications between the anterior abdominal 
vein and the right or left subclavian veins have been 
recorded by four observers, of whom three found one 
specimen each Buller (Journ Anat. and Phys , vol. 
30, 1896) found in a female specimen a condition 
similar to C, but opening nearer the heart, namely, 
into the superior vena cava at the entrance of the 
subclavian into it Woodland (Zool Am., Bd 35, 
1910) described the first abnormality (A) in a male 
frog, and O'Donoghue (Zool Am., Bd. 37, 19U) the 
same condition in a male specimen, coupled, however, 
with an abnormal heart Lastly, Collinge (Journ. 
Anat and Phys , vol 50, 1915) reported one case in 
which the anterior abdominal vein gave off a large 
branch to the hepatic portal system and then sent a 
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fine vessel into the right anterior vena cava, and 
another case where both right and left venae cavae 
received contributions, no blood going to the liver 
from the anterior abdominal vein. The abnormalities 
here in question are probably of rare occurrence, and 
it is surprising to find them in 20 per cent, of a batch 
of frogs (3 out of 15). 

The interest of the abnormality, as was pointed 
out by the above writers, lies in the fact that it repre¬ 
sents a persistent embryonic feature. The anterior 
abdominal vein of the adult frog originates by the 
fusion of a pair of larval veins carrying blood from the 
hind limb to the smus venosus Posteriorly the fusion 
is complete, anteriorly the right vem usually dis¬ 
appears, the left loses its connexion with the sinus 
venosus, and a new connexion is acquired, namely, with 
the hepatre portal system The specimens A and B, 
therefore, show a loss of the right anterior portion of 
the ventral vein, have retained the connexion with 
the sinus venosus through the subclavian vem of the 
left side, but have not acquired the communication 
between the fused posterior veins (anterior abdominal) 
and the hepatic portal system in specimen C the 
left vein of the pair has disappeared, the communica¬ 
tion with the sinus venosus remains, and the hepatic 
ortal connexion has been acquired. Specimen A 
as been placed in the Museurtf of the Zoology 
Department of the College. 

Nellie B. Eales. 

University College, Reading, 

February 27. 


The Life-History of Amoeba. 

Since the full details of some experiments on 
Amoeba proteus carried out upon numerous strains of 
Amoeba, each strain descended from one single 
individual, will not be forthcoming for some time, it 
seems advisable to make a preliminary announcement 
of the following results obtained by my assignt, 
Miss Isabelle P M'Guire. 

On November 23, 1923, live glass dishes, ranging 
from 3 to 6 inches diameter, and height 3 inches, were 
provided with 50 c c of Glasgow tap-water, and 2 to 5 
wheat grains, according to the capacity of the dish. 
These were left in a warm room over-night. On 
November 24 one adult amoeba from Culture 11 
(Q J M S , Vol. 69, Part I , Dec 1924), plus about 
25 c c of the culture water plus some food organisms 
upon which A proteus feeds (these latter being care¬ 
fully scrutinised and identified before being used), 
was inoculated into each of the prepared aquaria, 
care being taken to see that no minute amoebae were 
included Each dish was then covered with a glass 
plate and put into a warm (temp. 6o° F.) shady place. 
Tap-water was added gradually until each aquaribm 
became full of liquid. One wheat grain was added 
to each on the following dates : March 23 and Tune 10* 
Two wheat grains were added to each on July 4 and 
September 9. 

In February and March 1925 the aquaria were 
examined None of them contained adult amoebae. 
In two of them, however, a population of small 
amoebae were seen — recognisable under a $-inoh 
objective In two others encysted young amoeba 
were visible amongst the debris. A few of these were 
transferred to a slide, and were kept in a damp 
chamber from March 12 last until March 16* on which 
date young amoebae hatched out of the cysts. The 
fifth aquarium was a blank : no amoebae or encysted 
young amoeba* were found. 

Since Miss M'Guire is working in Notre Dafite 
Laboratory, where cultures are constantly set up, it, 
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was nbt deemed necessary to have control experiments 
other than those employed for the general culture 
work. It has been observed over and over again 
that an aquarium inoculated with food organisms 
only does not produce a population of Amoeba proteus . 
In my prolonged work upon the life-history of A. 
proteus I have failed to find any evidence of the 
occurrence of syngamy in its life-history, and it is 
clear that the experiments now recorded greatly 
increase the probability that no such process occurs 
in the normal life-cycle of A maeba proteus 

Monica Taylor 

Notre Dame, 

Dowanhill, Glasgow 


Total Intensity of Scattered X-radiation. 

In a report by Duane (Proc. Nat, Acad. Sci io, 378, 
1924) mention is made of the intensity of scattered 
radiation inside a closed box containing an X-ray tube. 
He states that " the amount of this box radiation that 
passes out through the slits into the spectrometer 
appears to be sufficient to dominate more or less 
completely the spectrum obtained." He then cites 
a number of instances where remarkably intense 
scattered radiation has been observed 

We offer the following instance as additional 
evidence of the comparatively large intensity of the 
scattered radiation inside a closed room containing 
an X-ray tube 

A Coolidge tube with a molybdenum target, which 
was operated at about 5 ma and 25 kv peak, was 

? laced m a room about 22 x 25 feet and 10 feet high 
lie tube was located about 2 feet from one side and 
equidistant from the ends of the room The height 
of the tube above the floor was about 4 feet We 
observed that a photographic film placed some 50 cm. 
from the tube and shielded from the direct rays by 
proper lead screens was almost completely blackened 
in three minutes We also found it possible to observe 
the scattered radiation at distances so great as two 
metres from the tube by means of a fluoroscope, the 
direct radiation being cut out by a sheet of lead placed 
directly m front of and m contact with the fluoroscope. 
ThiB indicates that the intensity of the scattered 
radiation inside the room is nearly of the same order 
as that of the direct radiation However, in this 
experiment, as in the cases cited by Duane, the effect 
of the scattered radiation is integrated over a solid 
angle of 2 r The solid angle in the case when the 
radiation proceeds through slits is much less than 2*, 
and so the intensity is probably not sufficient to 
modify the scattered spectrum as Duane suggests 

O K DeFoe. 

W. W. Nipper. 

Washington University, 

Saint Louis, Missouri, 

February 12. 


The Auroral Green Line. 


Dr. Shrum and I have found that the line X 5577, 
which we think* is identical with the auroral green 
line, can be obtained with a mixture of oxygen and 
helium (with the latter greatly in excess), just as 
intense at .room temperatures with a suitable pressure 
as when the discharge tube is surrounded with liquid 
air, Moreover, the results of our experiments strongly 
indicate that this spectral line has its origin in oxygen. 

J. C McLennan. 

The Physical Laboratory, 

University of Toronto, 

April 4. 
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The Mortality of Plaice. 

I know of no facts in the natural history of male 
plaice which would render untenable the logically 
flawless hypothesis of Dr Bidder (Nature, April 4), to 
the effect that it is what he calls " parental death" 
which occurs in this sex. In females the question of 
parental death is still in doubt unless “as the fish 
grows larger" (I quote Dr. Bidder) 4 * k diminishes, and 
reaches 1 o at a constant ratio of ovary-weight to body- 
weight which allows the residual body to recover after 
spawning " In this connexion 1 can only state that 
one occasionally encounters greatly emaciated very 
old females (called by fishermen " slinks ") which have 
all the appearance of not being " long for this world." 
This observation, however, merely suggests that in the 
largest fish " ovary-weight may bear a lethal ratio to 
body-weight," the possibility of which is admitted by 
Dr Bidder 

Perhaps I may now be permitted to suggest to Dr. 
Bidder one possible implication of his hypothesis as 
to the non-liability of the females to either parental 
or senile death. One consequence on an unfished area 
might be that the area would tend to become mono¬ 
polised by a comparatively few females of immemorial 
antiquity, prodigious size, and devastating activity 
(since the larger the size the greater the activity 
necessary to procure food to maintain it) In these 
circumstances the adolescent females and mature 
males, necessarily restricted in their diet to the smaller 
molluscs, etc , would not stand a chance against the 
voracity of the giant " methuselahs " with their 
capacity for ingesting and digesting both large and 
small organisms 1 suggest that this competition* 
mtra species would prove fatal to its existence 

William Wallacl 

Fisheries Laboratory, 

Lowestoft, 

April 7 


Robert Browning as an Exponent of Research. 

In " Robert Browning as an Exponent of Re¬ 
search " (Nature, February 28, p 298) why was it 
written ? 

" As .still to its asymptote speedeth the curve " 

The curve itself is full of exponents, but is it 
asymptotic 7 Is it continually more s lowly approach¬ 
ing the nght line ? I prefer to interline and excerpt 
rather than expect pure science of good poets. 
Browning wrote 

" But God has a few of us whom he whispers 111 the 
ear " 


and 

" He fixed thee ’mid this dance of plastic circum¬ 
stance, 

This Present, thou forsooth, wouldst fain arrest * 
Machinery just meant to give the soul its bent," etc. 

and finally 

M This man decided not to Live but Know. 

Bury this man there ? . . . 

Leave him—still loftier than the world suspects, 
Living and dying." 

W. R. Whitney. 

Schenectady, N.Y., U.S.A, 

March 15. 
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Physiology and “Vital Force. 

* By Prof. Fraser Harris, M.D , D.Sc. 


E FFORTS in the past to account for the mysterious 
powers and properties of living beings have in the 
main consisted of bringing m some supra-sensible, 
immaterial, ultra-cogmsablc “ principle ” or “ entity ” 
as the causa causarts. This has been known under 
different names as time went on, but they have all 
referred to the same thing—psyche, pneuma, the 
anima sensitiva of Van Helmont, the life principle of 
Stahl, the Bildungstrieb of Blumenbach, the vita 
propria of Bordeu, the vitalis agens of Barthez, the 
Lebenskraft of Reil, the entelechy of Drieseh, the elan 
vital of Bergson, and the biotic energy of Moore. It 
is of the essence of vitalism to explain life in terms of 
the less known, to account for the properties of a living 
being by the indwelling activity of an entity, agent, or 
force which, by its very metaphysical nature, is in¬ 
accessible to human investigation 

To assert that each organ, tissue, and cell is as truly 
alive as is the whole organism is not “ vitalism/' but 
a correct physiological observation, for the isolated 
organ—heart or liver—can perform its vital functions 
long after separation from the body to which it belonged, 
and the cell taken from its tissue can live for years, as 
Ross Harrison and Carrel have proved, in its morpho¬ 
logical isolation To say these organs have an inde¬ 
pendent life (whether it is said in English or in Latin 
mta propria ), is to report an observation , to say that 
life is due to a “ life force ” or “ entelechy ” is to state 
a theory 

If the vitalists had always been careful to admit that 
their view was only a theory of life, much acrimonious 
discussion would have been avoided ; but when they 
declared that theirs was the only right view, their 
virtual claim to omniscience failed to arouse in many 
minds the enthusiasm expected These unconvinced 
people tried to explain life in terms of what they knew at 
least a little about—the non-living world around them , 
and they were in consequence called materialists and 
their theory mechanistic Now theirs is a theory no 
less than is the vitahstic The materialistic theory is 
that the observed known- the properties and behaviour 
of living organism- - may be explained by applying to 
them our knowledge of the laws and properties apper¬ 
taining to the non-living world It is an explanation 
of the known in terms of the more known rather than 
the less 

The term “ materialist " ought not to be used as one 
of reproach , the materialist is almost always a sincere 
searcher after truth, who, starting from his colleague 
the physicist’s knowledge of the properties and be¬ 
haviour of non-living matter, attempts to apply these 
to the behaviour of living matter He finds that many 
of the laws that hold good in the world of the non¬ 
living seem to be equally applicable to that of life In 
particular, he finds that vital heat, for example, is not 
m its essence different from heat of non-vital ongin, 
that the great generalisation of the conservation of 
energy holds good for the mammalian body, that 
“ vital ” processes are accelerated by a rise, and 
retarded by a fall, m temperature exactly like “ purely ” 
chemical reactions in a test-tube. lie is able to say in 
the language of his chemical colleagues that living 
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matter (protoplasm) behaves in many respects like an 
irreversible colloidal emulsoid hydrosol. 

The materialist found, as a matter of fact, that so 
many vital activities seemed to be the outcome of the 
operation of laws already proved true for the non¬ 
living universe, that he finally made so bold as to 
assert—and here lie made the first mistake—that the 
mystery had vanished, and that protoplasm, chemically 
speaking, was only an excessively complicated form of 
matter. To this view Loeb committed himself. He 
wished us to believe that he had proved that the 
dividing line between the non-living and the living had 
been removed, and that we might pass by a number 
of gradations from physico-chemical simplicity at one 
end of the series to great physico-chemical complexity 
at the other. Somewhere on the way one passed from 
the non-living to the living. 

Here the materialist went beyond what his premises 
allowed him , in this he was rash ; but rashness inheres 
in the enthusiasm of youth, and biology is a very young 
science But the vitalist had always been rash for 
exactly the same reason; he had gone beyond experience. 

11 c had asserted that urea and sugar could never be made 
without the agency of life, because he had never found 
these substances anywhere except in living animal or 
vegetable tissues When, therefore, in 182H Wohler 
made urea in a test-tube, and in the 'eighties of last 
century Fischer synthesised sugars, and when indigo 
was produced that had never seen a plant, and when 
the hormone adrenalin was constructed artificially, 
vitalism received a set-hack, and materialism a corre¬ 
sponding encouragement. The anti-vitalistit view was 
further strengthened by the discovery that many 
ferments, solely the products of life, dealt with their 
“ substrates ” exactly like the inorganic catalysts so 
well known to chemists. Finally, when Loeb caused 
the unfertilised eggs of the sea-urchin, either by altering 
the density or composition of sea-water, to begin to 
undergo development, the days of vitalism seemed 
numbered 

The materialist has, indeed, shown us how the plant 
is able to synthesise a carbohydrate from carbon 
dioxide and water through the stage of formaldehyde; 
but he himself is very far indeed from making a scrap 
of nucleated protoplasm, and until he does that, since 
we know no life apart from nuclei, it seems exceedingly 
improbable that he will be able to synthesise any kind 
of living substance. The materialist goes far beyond 
his observations when he maintains that the laws of 
the non-living world are the only laws which operate 
in the sphere of the living It is one thing for them to 
operate there, it is another for them to operate 
alone, 

Life and living things are sui generis . It is better 
to admit at once that so far ks our experience goes up 
to this hour, life is unique Prof. J. A. Thomson gives 
the following features of the uniqueness of living matter 
thus (Gifford Lectures, St. Andrews, 1915-16): 

1. Its capacity for enregistering experience which, 
in the hereditary relation, is an expression of physio-, 
logical inertia. 

2. The self-maintaining tendency of the oigarusm* 
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3. Its variability, or the capacity to give origin to 
the new, 

Living matter can do what no non-living matter 
can—assimilate material wholly unlike itself; evolve 
from a minute and relatively homogeneous speck into 
an obvious and heterogeneous organism , reproduce its 
kind either by casting off buds or by gametes, pass 
through a hfe-cycle of irreversible stages, from infancy 
to youth, maturity, senescence, and death 
So far as we can judge, the higher animals possess 
a variety of energy, nerve-energy, which also is sui 
generis. Finally, in the realm of the living we en¬ 
counter those phenomena called subjective, the world 
of consciousness with all its modes—sensation, emotion, 
volition—a world which, so far as we know, never 
exists apart from living matter, and is absolutely 
unique 

Certain critical vitahsts sometimes blame physio¬ 
logists for investigating living things by the methods of 
chemistry and physics The late Sir James Mackenzie 
wrote (British \iedual Journal, March i, 1924); 
“ Physiologists place the organ in artificial conditions, 
employ artificial stimulation and obtain artificial 
results . sut h as the all-or-nothing law " 

Now this criticism is rather hard to bear, because 
we have no methods or apparatus other than these 
“ artificial ” ones Although the biologist is investi¬ 
gating phenomena that are sui generis , he has un¬ 
fortunately no apparatus which is adapted exclusively 
to biological use. The physiologist uses test-tubes, 
retorts, induction - toils, and galvanometers because 
there are no two kinds of instruments, one for biologists, 
and one for physicists. It is rather hard that, having 
been forced to use these things and having by so doing 
obtained results valuable to medicine, he should be 
stigmatised as a materialist 

When we speak of the mechanism of gastric digestion, 
we merely use the expression as a conveniently short 
one for all those processes which are involved in the 
vital manufacture of pepsin and hydroc hlonc acid from 
neutral blood, their separation through and by the 
mucous membrane, and their solvent action upon 
food in the interior of the viseus. Nothing more 
11 mechanical ” is meant than this, and this is not 
mechanical at ail. Only the last process, the solution 
of the protein, can go on in vitro ; only life can manu¬ 
facture pepsin from blood and an acid from alkaline 
or neutral salts, and separate these without digesting 
the wall of the stomach in the very act itself. It is 
most unfortunate that anything to do with a machine 
should be mentioned in this connexion. 

Because the stomach “ works ” rhythmically and 
predictably we may call it a machine for turning out 
pepsin from blood and likendt to a machine for turning 
out (say) newspapers, but the secretion of pepsin is 
not mechanical, not is the output of newspapers vital. 
Processes that closely resemble each other are not 
necessarily identical. In a decerebrated animal the 
same predictable reflex action can be obtained time 
after time from the same stimulus, and we may 
speak of the inevitableness of the mechanism of 
reflex arcs ; but in no other sense is the spinal cord a 
machine, 

Non-V'talistic physiologists are blamed not merely 
for speaking of organs and organisms as machines but 
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also for daring to study organs and systems by them¬ 
selves, whereby, it is alleged, they have lost sight of 
the wonderfully co-ordinated activities of the animal as 
a whole. 

It would seem that the physiologists can never do 
anything right; at a time when nothing was known 
of the heart, or of the liver, or of the retina, what else 
could the investigator do than confine his attention 
to one thing at a time ? Some of us, indeed, are 
trying to take a comprehensive synthetic outlook over 
the whole field of vitality, but that could not have 
been done by the pioneers, who could only push their ' 
way slowly into an unknown territory. 

One would infer from the obituary notice of the late 
Sir James Mackenzie m the Times (January 27) that 
physiology is bankrupt Sir James is quoted as having 
said: “When this [his own \iew of physiology] is 
realised, the whole of the physiological interpretation 
of the functional activities of organs will have to be 
scrapped This is one of the results that I antici¬ 
pate.” 

The physiological methods by which were discovered 
the localisation of cerebral function, reciprocal innerva¬ 
tion, the endocrine function of the adrenals, the thyroid 
gland, and the pituitary, by which insulin was isolated 
and adrenalin synthesised, cannot be discredited 

The experimental work of Schafer, Bayhss, Starling, 
Sherrington, Pavlov, MacLeod, and the Hills is not only 
not to be scrapped, but is also to be recognised as the 
logical modem basis of practical medicine The researches 
that led up to electrocardiography, with which Sir James 
Mackenzie himself was so conspicuously associated, are 
another illustration. From some of his expressions the 
incautious reader might suppose that (urrent physiology 
was useless as an introduction to medicine, and that 
the secret of success in diagnosis and treatment con¬ 
sisted in the reinstating of a “ vital force ” Mackenzie, 
writing in the British Medical Journal (March 1, 1024), 
thus expressed himself “ The reason for the lack of 
progress in respect of [knowledge of] living matter 
has been the absence of a knowledge of a vital force 1 ” 
The whole tenor of thus paper is that we must distrust 
the results of “ artificial ” stimulation of tissues because 
the effects of these are not normal, are not the same 
as those produced by the “ vital force ” The experi¬ 
menter, in fact, comes under u heavy condemnation 
We arc further told that because we do not better 
understand pam and why certain reflexes occur, this 
“ vital force ” must be postulated 

The term “ impulse ” plays a large pait in this neo¬ 
physiology. We are told “ Where a cell discharges its 
energy m the shape of its peculiar [? particular] 
function, it at the same time discharges an impulse ” 
We must know, therefore, where in the conceptual 
scheme of things, which has served physiology so well 
for the last thirty years, we can place this all-important 
“ impulse.” 

As regards protoplasm three concepts are funda¬ 
mental—^) its affectability (irritability), (b) the 
stimulus that may operate upon it, and ( c ) its own 
response. The behaviour of a living efferent nerve 
may best illustrate the relations between the members 
of this biologic trinity. The neuroplasm, in virtue of 
its possessing the property of responding to a stimulus 
(affectability), and having received a stimulus, responds 
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by giving rise to an excited state which travels down 
the nerve as the impulse to the effector organ at the 
periphery, say a muscle, which twitches when the 
impulse impinges on it. 

Let us suppose that the stimulus is a blow on the 
nerve, or a pinching of it, seeing that the electric 
stimulus of the induction coil was regarded so un¬ 
favourably by Mackenzie. Of course the existence of 
this impulse is an inference from what happens • a 
nerve receives a blow at one end and a muscle twitches 
at the other ; something must have passed down the 
nerve, and that something we have tor a long time 
called the impulse It is said to travel down the nerve 
by reason of the nerve possessing conductivity. 

The other indication that something is passing along 
the nerve is that if a galvanometer be substituted for 
the muscle, then when a blow is given to the nerve, 
the galvanometer records the presence, for a very short 
time, of an electric disturbance in the nerve We infer 
that this electric current is an outward and visible sign 
of the existence of the invisible nerve-impulse. But 
just here a very important conclusion is reached, 
namely, that the impulse in the nerve on arriving at 
the muscle is for the muscle a stimulus to it to 
“contract”, the impulse in the living nene can, 
then, an instant later, be the stimulus for the living 
muscle, the response of which is a state of shortening 
or contraction 

We infer that in the intact animal the nerves are 
conveying impulses normal or homologous, exactly 
similar to our laboratory ones, because if a nerve 
in ntu, for example the phrenic, is connected to a 
galvanometer, electric currents in this case also are 
seen to pass through that instrument. These natural 
(normal) impulses must be the natural (normal) stimuli 
for the muscles in situ 

All this is very elementary ; but it is evidently 
necessary to restate it because it accounts for every¬ 
thing that Mackenzie observed without calling in the 
aid of a “ vital force ” at all We fail completely to 
see where and why this force needs to be invoked, 
and why physiology is bankrupt if it is not so 
introduced 

Jf this “ vital force ” is another name for the nerve- 
impulse and it can scan tly he synonymous with either 
“ stimulus ” or “ response ”—then it is a superfluous 
term If it is not a synonym for any of the three, 
then it is some fourth thing for which apparently there 
is no place in the scheme which has served biology so 
well in the past The neo-physiologist may reply: 
it is a synonym for the nervc-impulsc, but it compre¬ 
hends “ impulses ” m all other tissues. Mackenzie's 
own words, in a paragraph headed, “ The impulse a 
vital force'' were “ An impulse is the product of cell- 
activity, it can only be conveyed by living structures 
and acts by stimulating cells to discharge their func¬ 
tion . . it differs from all other forces.” 

Jf the impulse in this passage be confined to nerve- 
impulse, no fault can be found with it, for the nerve- 
impulse is the product of (nerve) cell activity, it can 
be conveyed only by the living structures of the nerve, 
it acts by stimulating (muscle) cells to discharge their 
function (of shortening), and it differs from all other 
forces in that, as a nerve-impulse, it is sui generis . 
But why declare that unless we call this impulse 
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a “ vital force/' physiology is to be discredited 
(“ scrapped ”). 

We do not need an additional name for the nerve- 
impulse ; if we are forced to give it a new name, why 
give it one so redolent of obscurantist animism (lac. cit) ? 

It is, however, quite clear that by “ impulse ” 
Mackenzie meant something that was active in all the 
tissues, for he speaks of cells in the widest sense. Now 
what are these impulses in tissues other than neural ? 
What impulses are there in muscle, connective tissue, 
gland, fat, bone ? In muscle we have states of con¬ 
traction , and we can call them “ impulses ” if that will 
rescue physiology from the scrap-heap, but one fails 
to sec what is gained thereby. As for “ impulses ” in 
connective tissue, fat, or bone, we have no evidence of 
them. In glands, doubtless, some states of excitation 
can travel (slowly) along, but again we see no benefit 
from calling them “ impulses.” 

It is diffic ult to see, therefore, why physiology is to 
be declared as proceeding on a totally wrong road. 
It may be frankly admitted that there is in physiology 
more than is dreamed of by the mechanistic philosophy. 
The laws of matter that has never lived have failed 
so far to account for certain facts, for example, about 
absorption both “from intestine and bladder, and for 
certain facts about urinary secretion. It has been 
shown that living membranes act very differently from 
dead ones 

The materialistic view of life has failed signally to 
account for certain realities of our experience of 
which consciousness is the group name Huxley 
himself made his bow to consciousness and waved it 
away as an epi-phenomenon. Tor the materialist, 
consciousness cannot be a cause of neural activity ; 
nor can states of body affect mind, for mind is an 
illusion. The mechanistic theories are incapable oT 
throwing any light on the central fact of experience, 
the permanence of personality amid the flux of matter. 

Prof Haldane has well said that “living” and 
“mind ” are not reducible to simpler terms ; they are 
the axioms of biology , and this thinker firmly believes 
that physiology is being retarded by mechanistic con¬ 
ceptions which deprive us of a complete view of life. 
As Prof J A. Thomson has said 1 “ We need new 
concepts such as that of the organism as a historic 
being which has traded with time ” “ We need these 
new concepts because there are new facts to describe, 
which we cannot analyse away into so-called simpler 
processes ” 

The most reasonable position to assume as regards 
vitalism is to insist that there is no compulsion for the 
biologist to be either a materialist or a vitalist. It is 
quite open to him to say that as he is dealing with an 
order of things that is unique, with existences that are 
sui generis , and that as his science is so young, he is 
not yet in a position to dogmatise and declare that 
qua life there are no categories beyond those the 
physicists and the chemists recognise. 

Of all the many wise things Prof. Thomson said in 
his Gifford Lectures at St. Andrews (loe. cit . vol. 2, 
p, 147), this is surely one of the wisest: “ We regard 
the question as one of the many false i^chUomiet 
with which man in his search for clearness has been 
led astray.” 

1 " System of Animate Nature ” fVWJHanrt and No rgUt t vol. p. i$o). 
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The German Museum of Science and Technology. 


T HE new building of the Deutsches Museum at 
Munich is to be opened on May 7, which is the 
seventieth birthday of its founder, Dr. Oscar von 
Miller. A short account of this great museum will 
therefore be of general interest. 

In Nature of September 17, 1908, there appeared 
an account of the conception and foundation 
of the Museum, with a description of the 
collections then housed provisionally m the 
old National Museum building in Maximilian- 
strasse. Only five years before this, Dr. Oscar 
von Miller had laid his plan for a great 
national science museum before a small circle |L 

of men of science, technologists, and repre- —* 

sentatives uf the German Government and 
of the city of Munich. The idea was taken p 
up with enthusiasm, and very fine collections 
were quickly brought together and arranged in 'HI a 
the above building, which was opened to the f 1 

pubhr on November 13, 1906 On the same * i 

day the foundation stone of the permanent 
new building was laid by the German Emperor, 
the Prince Regent, and Prince Ludwig of II 

Bavaria The site for tliis building had been 
granted by the city of Munich, and on October 
2o, 1906, the design of the architect Prof 
Gabriel von Scidl had been selected from the 
thirty-one competitive designs winch had been ’ 

submitted This site, an island in the river to the 
]sar, is shown in Fig. 1 

The rapid increase in the number of acquisitions to 
the collections soon made it necessary to seek accom¬ 
modation additional to that provided by the old 
National Museum For this purpose the rooms of the 


acquired, and to be on a scale sufficiently large to allow 
for ample expansion and development of the collec¬ 
tions, The latter was to contain the collections of 
early and modem scientific and technical books, manu¬ 
scripts, drawings, etc , as well as to provide workshops, 
laboratories, lecture-rooms, conference halls, etc. 


Stale of Feet 
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Fio, a.—The Deutsches Museum, Munich. The exhibition building completed . view looking south 

old dragoon barracks on the north-west bank of the were referred 
Isar were utilised, and these were opened to the public rested not onlj 
on January 1, 1909. in the unique 

The new building, in accordance with the scheme giving the who 
laid down by the museum directorate, was planned in particularly tl 
two main groups, as shown in Fig. 1, namely, the of scientific an 
Exhibition building, and the Library building. The with the hums 
lower wa t to house the unique exhibits already vision of this ir 
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1 h plan of the Deutsches Museum, Munich. The poricm tnmpleted 

.uni nu upitd is hht.kcncd in ihc old National Museum is less tha.ii half a ini'e 
to the norlh 


By the summer of TQ14 the skeleton of the exhibition 
portion of the museum building had been completed, 
and it was then anticipated that the building would 
be open to the public by 1916 Building operations, 
however, were protracted by the War, 
but in spite of many difficulties, pro¬ 
gress. though slow, has since been 
maintained steadily, and this portion 
of the Museum (shown in Fig. 2) is 
now ready to he opened In Sep¬ 
tember 1914, the old lsar barracks 
being required for war purposes, the 
collections therein had to be stoied 
away. By September 1922 certain 
of the rooms m the old National 
Museum were closed, and the work 
of transferring the collet tions to the 
new building was commenced On 
September 18, 1923, the whole of the 
old building w r as closed to allow of 
the systematic transference ol the 
rest of the collections. 

The characteristics and attractive- 
. view lookup south, ness of the collections, e\ en when 
housed in their temporary buildings, 
were referred to in Nature in 1908 These features 
rested not only in the valuable exhibits themselves, but 
in the unique method of presentation, which aimed at 
giving the whole nation, student and layman alike, but 
particularly the young, an insight into and review 
of scientific and technical conceptions and inventions, 
with the human aspect carefully interwoven. The pro¬ 
vision of this magnificent new Museum has allowed these 
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features to be developed in an enhanced degree, and the 
result is one of which the German nation may well feel 
proud. 

With regard to the library building, the construction 
of which has still to be carried out, the original design 
of Prof. G von Seidl was at an early stage found to 
be quite inadequate. The number of bequests and 
"promises of books, drawings, plans, films, phonograms, 
etc , so exceeded original expectations that proper 
accommodation could be met only by a c omplete modi¬ 
fication of the building programme New plans were 
accordingly prepared by Prof Emanuel von Seidl, who 
took over the work on the death of his brother As 
indicated in the plan (Fig. 1), two long wings follow 
the lie of the land towards the north-east, where 
they are connected by a frontage facing a monu¬ 


mental approach leading from the Ludwig bridge. 
These wings are further connected with each other by 
two transverse buildings. From the approach court a 
passage leads to Court I,, another to Court II., and a 
third leads to a large impressive Court of Honour, on 
the opposite side of which is the chief entrance to the 
exhibition building* This Court is also directly ac¬ 
cessible from both sides of the river by means of 
the Erhardt bridges. The library building will be 
provided with four floors above the ground-floor and 
basement, except in the two low wings by which it i& 
connected to the exhibition building. 

Amongst the many objects specially designed or 
acquired for the new building are the two giant planet¬ 
aria, one of which was described in Nature of 
December 27, 1924 


Obituary. 


Dr Carl Ulrich. 

B Y the death of Dr Carl Ulrich on February 9, 
Austria has lost one of its foremost chemists, 
and radio-chemistry one of its pioneers 

After completing his course at the University, Dr. 
Ulrich was appointed assistant to Ho fra t Lieben m the 
Chemical Institute of the University of Vienna. Later, 
he took up a post in the Auer works at Atzgersdorf, 
where, in conjunction with Dr llaitinger, he made a 
study of the working up of pitchblende on a large 
scale He was largely responsible for the organisation 
and equipment of the radium works at Joachimstal in 
Bohemia, the management of which he took over in 
1910 Here he laboured until the close of the War, 
when the radium works passed into the hands of the 
Czecho-Slovakian Government, and Dr. Ulrich, being 
of Austro-German nationality, had to resign his post. 
During the next few years he acted as adviser 
to the Minis try of Trade in Vienna, but was pensioned 
off two years ago Since 1918 he had been en¬ 
gaged on radio-active work m the Vienna Radium 
Institute. 

Dr, Ulrich always showed a keen and active interest 
in the work of the Radium Institute, and he was ever 
ready to give it the benefit of his ripe experience in 
the \aned chemical problems that arose from time to 
time Many of the tertiary radium standards to be 
found in various parts of the world are primarily the 
work of his hands, and they provide an appropriate 
memorial to his labours lie died of sarcoma of the 
lungs, which, in the opiniun of his medical advisers, 
was a direct result of Ins long-continued manipu¬ 
lation ol large quantities of radium It is a signifi¬ 
cant fact, however, that Dr Ulrich had not worked 
with radium m quantity since he left Joachimsthal in 
1918 

Dr Ulri( h was keenly interested in the development 
of the science of isotopy, and some of the earliest work 
on the isotopes of lead and thorium was performed 
with material supplied or rendered accessible by his 
intervention To the world of science in general, and 
to his Austnan colleagues and friends in particular, the 
death of Dr Ulrich means a great loss. 

Robert W, Lawson. 
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The death occurred on December 19 last of Prof. 
11 L Wells, and we are indebted to the American 
Journal of Science for the following details of his life and 
scientific career Horace Lemuel Wells was born on 
October 1855, in New Britain, Connecticut, and went 
to Yale IJmversit> in 1884 as instructor in analytical 
chemistry in the Sheffield Scientific School, and eventu¬ 
ally was appointed professor of analytical chemistry 
and metallurgy. This post he held from 1893 untl ^ 
1923, when he was made professor emeritus Prof. 
Wells devoted much attention to the analysis of 
minerals ; he determined the composition of a number 
of minerals from Branchville, described with E S Dana 
the new mineral beryllomte, and analysed a new plati¬ 
num mineral which he called sperrylite In 1891 he 
obtained a supply of the rare mineral pollucite from 
which a quantity of tiVsium salts, hitherto only known 
m small quantities, was extracted. This furnished 
material for a series of investigations on caesium com¬ 
pounds which covered more than thirty years. About 
one-half of his published work relates to these sub¬ 
stances Beginning with the perhalides of caesium, he 
investigated systematically the double salts of this 
element, and later discovered a series of tnple salts, 
notably triple thiocyanates. In 1897 Prof. Wells trans¬ 
lated Fresenius’s “ Qualitative Analysis,” and he also 
published works on chemical calculations. In 1904 he 
became an associate-editor of the American Journal of 
Science He was elected a member of the National 
Academy of Sciences m 1903. 


Wk regret to announce the following deaths: 

Mr S. R O Dudfield, hon. foreign secretary, Royal 
Statistical Society, past president of the Harveian 
Society, London, and for thirty years medical officer 
of health for Paddington, on Apnl ig, aged sixty-four. 

Sir Rickman John Godlee, Bart., K.C.V O,, hon. 
surgeon in ordinary to the King and a past president 
of the Royal College of Surgeons, on April 20, aged 
seventy six 

Sir David Lionel Goldsmid-Stern-Salomons, Bart., 
vice-president and treasurer for many years of the 
Institution of Electrical Engineers, on April 19, aged 
seven ty-thrcc, 
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Current Topics and Events. 


Samuel F. B. Morse, of Charlestown, Massa¬ 
chusetts, inventor of the Morse electro-magnetic 
recording telegraph, was bom on April 27, 1791 He 
died a little more than half a century ago That Fara¬ 
day was born also in the same year is an interesting 
coincidence The latter, lecturing at the Royal 
Institution in 1858, said . *' Thoughts of an electric 
telegraph came over the minds of those who had 
been instructed in the nature of electricity, as soon as 
the conduction of that power through metals was 
known " Prof Morse himself declared that he had 
“ a distinct recollection of the manner, the place, 
and moment when the thought of making an electiic 
wire the means of communicating intelligence came 
into my mind and was uttered " He was referring 
to the year 1832, and specially recalling an experience 
when a passenger on the Sully, a boat plying between 
Havre and New York The construction and practi¬ 
cability of apparatus for the purpose in view occupied 
many anxious years Morse held that such an 
invention would mark an era m human civilisation 
and contribute to the happiness of millions For long 
he worked in penury At last, in March 1843, 
Congress voted 30,000 dollars for definite experi¬ 
mental projects m connexion with the invention In 
May, the following year, success in actual service was 
achieved The message, " What hath God wrought,” 
was sent from the Capitol at Washington to Balti¬ 
more, Morse operating the transmitter It is of 
interest to add that at the Oxford meeting of the 
British Association in 1847, Sir Robert Inglis, the 
president, referred to the rapid progress of telegraphy 
in the United States as the immediate outcome of 
Morse's work, and alluded with regret to the circum¬ 
stance that in England this great discovery had been, 
so far, inadequately adopted 

I)r, Henry Fairfield Osborn has issued his 
presidential summary of the work of the American 
Museum of Natural Historv during 1924 in advance 
of the mam report He entitles it " The American 
Museum and Education," and contrasts the education 
by means of this (or any properly organised) museum 
with that of the school and the uni vers*tv comparing 
it with that direct teaching through Nature which 
was the privilege of boys and girls in the Stone Age 
That severe but inspiring approach to the duties and 
pleasures of life has been smothered under cities, 
lectures, books, and newspapers Museum teaching 
should aim at restoring that immediate vision, and 
should regard " books and leartung as the handmaids 
and not the masters of education." Dr Osborn 
passes on to acknowledge the help received by the 
American Museum. Although a private institution, 
the museum manages to secure every possible aid 
from the United States government m its foreign 
relations. Consequently its expeditions meet with 
the cordial assistance of viceroys, governors, ministers, 
and government officials in the numerous foreign 
countries explored. Foreign sportsmen also, realising 
the value of the museum's work, readily place their 
skill and experience at its disposal. We are far from 
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grudging the help that is here so cordially acknow¬ 
ledged, but we should like to see more of the saffie 
assistance given by British governments to British 
expeditions 

Governments, no doubt, help those that help 
themselves This it is that has been the merit of the^ 
American Museum of Natural History Beginning 
with endowments and financial assistance from a few 
rich men, it now rests largely on the usual subscrip¬ 
tions of 7952 regular members The average annual 
contribution from the City of New York amounts to 
little more than one-third of the whole Would it 
not be possible for the Natural History Museum at 
South Kensington to obtain similar support ? The 
National Art Collections Fund proves that even govern¬ 
ment institutions need, and can receive, private help. 
Wc m Great Britain need not be ashamed to follow 
the example of the American Museum of Natural 
History 

On Friday, April x8, Dr Fournier d’Albe gave 
a private demonstration of his television apparatus 
at his laboiatory at Kingston-on-Thames The 
apparatus shown represented a further stage in the 
simultaneous transmission of several elements of a 
picture by allocating different audio-frequencies to 
different elements An image of the object to be 
transmitted was projected on a revolving siren disc 
provided with thirty concentric circles of holes. 
An image of the disc was, in turn, projected on a 
transmitting screen studded wuth thirty small 
selenium tablets, arranged so that each tablet was 
exposed to a different audio-frequency of inter¬ 
mittent light produced by the disc The selenium 
tablets were connected in parallel with a two-valve 
amplifier, and the sound produced in a loud speaker 
at the receiving station was allowed to act upon 
thirty compound resonators, each of which responded 
to its own note when it occurred in the medley of 
sound transmitted The response manifested itself 
by the appearance of a luminous patch on a ground- 
glass screen, reproducing an element of the original 
object both as to position and intensity As the 
response occurs within a twentieth of a second, it is 
claimed that the apparatus transmits some six 
hundred signals per second As, however, the com¬ 
plete transmission of an object such as a changing 
face requires at least ten thousand signals per second, 
there is still a considerable gap to be filled Dr. 
Fournier d'Albe hopes to do this by increasing the 
number of resonators and their selectivity, or, in 
the last resort, by ti an strutting over more than one 
wure or on more than one radio-wave-length. 

Excavations at Ur during the final month of the 
season have brought to light a remarkable stele 
which Mr. C I-. Woolley, writing in the Times of 
April 15 and 16, regards as the most important 
monument yet found on the site As an example 
of Sumerian art, it ranks with the famous Stele of 
the Vultures now in the Louvre. The reliefs on tlus 
stele among other subjects show Ur-Engur, the 
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founder of the Third Dynasty and the builder of the 
tiggurat, actually engaged in its construction Two 
aeries of clay tablets have been found, one dating 
from 2200 bc, the other from 2000 b c , which give 
an intimate picture of the economic organisation of 
the temple with its establishment of ministers and 
court officials, additional to the priests, each in 
charge of a department—war, justice, lands, the 
household, the harem, etc. The tablets show in 
detail the receipts from tithes and rents or shares 
in the produce of the lands, while monthly balance 
sheets give the amounts received in kind from each 
farmer as well as the townsman, the latter paying 
in hides, gold, silver, copper, and other commodities 
A stuct account of the outgoings shows the rations 
issued to each of the nmperous inmates of the temple 
and its precincts These included a large number 
of women devotees who worked m factories, chiefly 
at weaving The amount of wool thread issued to 
these and to the piece-workers, who occupied work¬ 
shops outside the walls, is recorded with the quantity 
and quality oi material it produced in each case 
The food paid as wages was proportionate to work 
done, and children and old women received less than 
the young women Temple officials when travelling 
held letters of credit which enabled them to obtain 
food in the cities through which they passed 

The first of the series of lectures on “ Illuminating 
Engineering," arranged under the auspices of the 
Illuminating Engineering Society at the Polytechnic, 
was given on Monday, April 20, when Mr J W T 
Walsh of the National Physical Laboratory delivered 
an address on M The Nature of Light and its Measure¬ 
ment " After a short introductory sketch of the 
development of the illuminating engineering move¬ 
ment, Mr Walsh explained the chief terms used in 
dealing with illumination, processes in the photo¬ 
metric laboratory, and the use of portable illumination 
photometers, several examples of which were exhibited 
and examined after the lecture. There was a 
representative audience, including members of the 
staff of firms m the lighting industry and several of 
the lecturers responsible for subsequent items in the 
course The organisation of a course of this nature, 
reviewing progress in various aspects of illumination, 
is a good idea which might be taken up by other 
educational institutions. It is particularly desirable 
that representatives of firms commercially concerned 
with illumination should have opportunities of hearing 
an impartial and scientific review of the problems 
with winch they are concerned and of obtaining the 
latest information from specialists on various aspects 
of the subject 

In a lecture delivered before the Royal Institute 
of British Architects on April 20, Mr P J Waldram 
discussed the natural and artificial lighting of buildings. 
Mr. Waldram reviewed problems involved in deter¬ 
mining access of daylight into buildings, on which 
he is an expert, but artificial lighting was not dealt 
with m detail The paper, however, dealt with 
several suggestive points, especially in connexion with 
comparisons between natural and artificial light, 
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Mr. Waldram apparently thinks that a considerably 
higher illumination is necessary for most processes in 
the case of artificial light than is necessary by day¬ 
light, but this view was disputed by several speakers 
in the course of the discussion. This seems to be a 
question on which further study is needed, and it is 
somewhat surprising that such a fundamental point 
should still be a matter of doubt In view of the 
effect on the eye of an overhead sky of considerable 
brightness, and the presence of adjacent objects 
in general far brighter than those usually encountered 
by artificial light, one has the impression that the 
eye is accustomed to a range of illuminations by 
daylight much m excess of that afforded by artificial 
means 

In his presidential address to the Ipswich and District 
Natural History Society, Mr J Reid Moir, as reported in 
the East A ngltan Times of April 2, surveyed the archae¬ 
ology of Ipswich from Pliocene to Anglo-Saxon times. 
The evidence of the fossils of the Red Crag, indicating 
a gradual lowering of the temperature, together with 
the occurrence of stnated flints and far travelled rocks 
m the underlying detntus bed, suggests that the crag 
was laid down in the first glacial period of East 
Anglia The Cromer Forest Bed of Norfolk is not 
represented at Ipswich, but a senes of gravels rest 
upon the Red Crag in which are implements, of Early 
Chellean Age in most cases, evidently denved from 
some older deposit It is possible that this deposit was 
of Cromer Forest Bed age The Tills and Contorted 
Drift of Norfolk overlying the Cromer Forest Bed are 
probably represented at Ipswich by the Kimmeridge 
Boulder Clay belonging to the second glacial period 
of East Anglia The receding ice left hollows, often 
of considerable depth, such as the Foxhall Road Site, 
which contain m the brick earth and gravel filling 
hand axes of Acheulean and Mousterian types The 
glacial deposits overlying the brick earths represented 
the third glacial epoch of East Anglia The Upper 
Chelky Boulder Clay contains Mousterian implements 
torn from the brick earths by the ice In a following 
period of climatic improvement, Upper Mousterian 
man inhabited the area, followed by Aungnacian man, 
whose occupation level was on the surface of a layer 
of stoneless loamy sand This period was sealed in 
by a deposit of hill-wash, the result of a lowering of 
temperature, in which Solutrean implements had 
been found 

For several years past a Synonym Committee, 
working at first in connexion with the Ministry of 
Agriculture and later with the National Institute of 
Agricultural Botany at Cambridge, has been en¬ 
deavouring to reduce the confusion which exists in 
respect of the names of potato varieties and their 
synonyms. The results of the investigations have 
been embodied m a pamphlet which includes informa¬ 
tion concerning varieties that have been definitely 
tested in regard to their susceptibility to wart disease* 
Most of the tests for immunity were carried out at 
Ormskirk, but some were conducted by the Scottish 
Board of Agriculture. Two years' freedom from w 
is officially required to establish immunity, and the 
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list includes as immune only such varieties as have 
been unaffected by wart disease in at least two 
seasons' tests, though a single test is sufficient to 
brand a susceptible variety. Two lists are given, one 
of,distinct varieties, in which case the immunity or 
otherwise is recorded, the other of synonyms, in which 
reference is made to the distinct variety of which 
the synonym is but another name. While acknow¬ 
ledging assistance received in the compilation of the 
lists, the Synonym Committee accepts full responsi¬ 
bility for the publication and for the inclusion or 
otherwise of any given name. 

Referring to our note (Nature, April 11, p 545) 
on Prof. R. Hamer’s suggestion to name the un¬ 
discovered element of atomic number 43 “ mose- 
leyum," after H. G J. Moseley, Prof Irvine Masson 
writes that such action would not, as stated, be an 
innovation, as '* one element is named after an 
individual namely. Gadolinium, a rare-earth element, 
called after Gadolin " The historical facts appear to 
be as follows. The mineral gadolimte, discovered m 
1788, was named after the Finnish chemist Johann 
Gadolin, who m 171)4 discovered a new earth— 
yttria--in it About a century later, Marignac 
showed that yttna (which he had obtained from 
samarskite) contained a new element, and when 
Lecoq de Boishaudran announced to the Pans 
Academy of Sciences that Marignac had chosen for 
it the name gadolinium,” he gave no reason for 
the selection (Comptes rend us, 1886, p 902). The case 
of the element samarium is somewhat similar The 
complex parent mineral samarskite was, apparently, 
named after a Russian mine officer, Samarski 
When the existence of the element was proved, 
Lecoq de Boishaudran told the Academy that the 
honour of its discovery really belonged to several 
investigators, and he proposed the name ” samarium ” 
because the word was ” derive de la racine qui a 
d£ji servi k former le mot ' samarskite ’ ” (Comptes 
rtndus , 1879, p. 214) Whether the words ” gado¬ 
linium " and *' samarium ” were derived directly, or 
indirectly, from the names of men or minerals appears 
of little moment, both perpetuate the names of 
individuals, and therefore, in this sense, the appella¬ 
tion " moseleyum " would have two precedents. 

A memorandum, addressed to the Council of the 
Industrial Institute, 102 Belgrave Road, London, 
S.W.i, has been issued suggesting an inquiry into 
” Balanced Industrial Development M The objects 
outlined include the promotion of scientific research 
and its organised application to industry, the strength¬ 
ening of the foundation of industrial ethics, the forma¬ 
tion of a clearing house for the collection and diffusion 
of information on all questions of industrial relations, 
and the examination of legislative and other proposals 
affecting industrial relations The recently formed 
Industrial Institute is essentially non-political and it 
receives influential support from eminent representa¬ 
tives of both labour and capital, scientific and in¬ 
dustrial bodies. It is hoped that the co-operation it 
affords will promote not only a better recognition of 
the value df science to industry, but the viewing, 
of controversial questions in a more impartial and 
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scientific spirit. The memorandum suggests the 
appointment of a special committee of the Institute 
to investigate all such problems 

The eighth of the public lectures on ” Physics r in 
Industry " being delivered under the auspices of the 
Institute of Physics will deal with ” Physics m the 
Rubber Industry with special Reference to Tyre 
Manufacture ” The lecture will be given by Dr. 
W Makower in the rooms of the Royal Society, 
Burlington House, London, on Wednesday, April 29, 
al 5 30 p m 

The summer meeting of the Institution of Electrical 
Engineers will be held this year at Birmingham on 
June 9-12. As three hundred members and their 
ladies have already sent in their names, others wishing 
to take part are advised to send their applications 
without delay to the Secretary of the Institution, 
Savoy Place, Victoria Embankment, London, W.C 2 

The Council of the Royal Statistical Society will, in 
1925, again award the Frances Weed Memorial Prize 
value 30/, The prize will, as before, be awarded for 
the best investigation received not later than October 
26, of any problem dealing with the economic or social 
conditions of the wage-earning classes, the subject 
to be treated on statistical lines Particulars can be 
obtained from the honorary secretaries of the Royal 
Statistical Society, 9 Adelphi Terrace, W C 2 

The Coopers Hill War Memorial Prize, founded by 
members of the Royal Indian Engineering College, 
Coopers Hill, m commemoration of members of the 
College who fell during the War, is awarded annually 
by the Institution of Civil Engineers and triennially 111 
turn by the Institution of Electrical Engineers, the 
School of Military Engineenng, Chatham, and the 
School of Forestry, Oxford The triennial award 
will be made this year bv the Council ot the Institution 
of Electrical Engineers for a paper on “ The Applica¬ 
tions of Electricity to Metalliferous Mining ” Papers 
should reach the Secretary of the Institution not later 
than October 31 

A bill has recently been passed bv Congress, by 
which the United States Coast and Geodetic Survey 
is ” authorised to make investigations and reports in 
seismology, including such investigations as have been 
heretofore performed by the Weather Bureau ” In 
at first placing such work under the Bureau, the United 
States Government followed the example of other 
countries, for example, of Italy, where, since 1887, the 
system of earthquake stations has been under the 
control of the Central Meteorological Office The 
advantage of the change in the United States is 
obvious, for the Coast and Geodetic Survey may at 
any time, as m 190(5, be called on to measure the 
crustal deformations in the central district of a great 
earthquake 

The highly successful conference held at Hoddesdon 
in September 1924, on Special Libraries and Informa¬ 
tion Bureaux, has resulted in financial support being 
obtained from the Carnegie United Kingdom Trustees 
for a period of two years in order to give the new 
movement an opportunity of becoming self-supporting. 
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Mr. G. W. Keeling has been appointed organising 
secretary to 'the committee which was formed during 
the conference to ensure the continued co-operation 
of the interests there represented Active arrange¬ 
ments are being made for the holding of a second 
week-end conference at the end of September of this 
year, and for the preparation of a directory of special 
libraries and information bureaux for the United 
Kingdom 

The gold medal of the Institution of Mining and 
Metallurgy has been awarded to Dr Richard Pearce 
in recognition of his lifelong services in the advance¬ 
ment of metallurgical science and practice Dr 
Pearce was for many years engaged in metallurgical 
work in the United States, and since his return to 
England has been associated with the tm-smelting 
industry The Council of the Institution has awarded 
M The Consolidated Gold Fields of South Africa *' 
premium of forty guineas to Mr Thomas Pryor, for 
his paper on " The Underground Geology of the 
Kolar Gold Field/’ and the " Arthur C Claudet 
and " William Frccheville ” students prizes of ten 
guineas each to Mr F H Edwards (Birmingham) and 
Mr D W Bishopp, respectively 

The National Academy of Sciences having approved 
the recommendation of the Committee on Award of 


the Daniel Giraud Elliot Medal for 1924, the medal 
and honorarium will be presented at the April meeting 
of the Academy to Abb6 Henri Breuil for his work, 
in collaboration with MM. Capitan and Peyrony, on 
the volume “ Les Combarelles des Eyzies/' as the 
most outstanding contribution of 1924 in this field. 
Henri Breuil is the foremost living authority on the 
archeology of the Old Stone Age His chief con¬ 
tributions are the recognition of the great Aurignacian 
upper palaeolithic stage and the monographing of the 
entire Stone Age art of France and Spain He is a 
man of untiring endeavour, great personal courage, 
and deliberate and philosophic interpretative powers. 
He is the head of the Institul de Pal6ontologie 
Humaine, which was founded by the late Prince of 
Monaco This is the eighth award of the Daniel 
Giraud Elliot Medal 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned * junior 
assistants at the National Physical Laboratory—The 
j Director, National Physical Laboratory", Teddington 
I (May 9), Superintendent of a Government Research 
| Establishment 111 Lancashire — " S U /* c/o Chas. 
Barker and Sons, Ltd, 31 Budge Row, EC 4, a 
junior lecturer m science at the Royal Military 
Academy, Woolwich—The Under-Secretary of State, 

I the War Office (S D 3), Whitehall, S W 1 (May 30). 


Our Astronomical Column. 


The Brilliant Firlball oi* Easter Sunday.— 
Mr W F Denning writes On the evening of Easter 
Sunday, April 12, at 2i h 40 m G M 1 , a fireball of large 
size and dazzling brilliancy was seen by hundreds of 
observers in the south-west of England A great 
number of descriptions have been retened from 
spectators m Cornwall, Devon, Somerset, Pembroke, 
Glamorgan, and other places According to most of 
the estimates, the fireball moved rather slowly and 

M assed over the sea between Cornwall and Pembroke 
t concluded its path when about twenty-five miles 
west-north-west of Strumble Head, near Fishguard 
The fireball may have fallen into the sea when it had 
traversed another twenty-five miles, but it is doubtful 
if it survived, and no reports have come in that it was 
actually seen to fall 

The object was one of the most brilliant that ha s 
appeared in recent years The illumination of the 
atmosphere and landscape which it occasioned just 
before its disappearance was icmarkably vivid and 
startled many observers Two or three minutes 
afterwards a deafening noise, like a double explosion, 
was heard at Fishguard, and at other placos m the 
neighbourhood 

The nucleus of the fireball is described as emitting 
a steel-blue colour, and it left a broad train of fiery 
sparks in its wake, but this vanished immediately. 
During its visible course the object descended from 
about sixty-mne to twenty-two miles at a very 
moderate speed, and was directed from a radiant 
point in Virgo, but the exact position of this is not 
defined by the observations available at the present 
time 

Comets —The three comets (Schain, Reid, and 
Orkisz) have all been observed recently in England. 
The two latter are fairly bright, about magnitude 
seven, but Reid's is getting too low for easy observa¬ 
tion here 
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Mr Orkisz discovered his comet at the small 
observatory on the summit of Mt Lusma in Poland, 
a few miles south of Krakow It is rapidly moving 
north and will soon become circumpolar 

Mr G Merton (BAA circular No 5) has computed 
the following orbit from a combination of ten observa¬ 
tions extending from Apul 5 to 14 : 
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In May the comet will be observable throughout 
the night 

Schain's comet is still a difficult object, of about 
magnitude eleven It is receding from the earth, 
and this more than offsets its slight approach to the 
sun. Perihelion passage will probably be about 
August, and the perihelion distance promises to exceed 
that of any known comet, being apparently somewhat 
greater than that of the comet of 1729 (4*05 astro¬ 
nomical units) which has held the record until now. 
The orbit was an extremely difficult one to compute 
from the early observations, and the dates found for 
perihelion passage ranged from November 1924 to 
February 1926 

The following approximate ephemeris should 
suffice for finding the comet: 


R.A N Deel 

10* 30“ 4« 3' 

10 41 4 17 

10 32 4 27 
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Research Items. 


Racial Psychology in the United States — 
The population problem and, in particular, the colour 
question in the Umted States, which has produced 
much dogmatic but unsut>stantiated assertion, has 
had a beneficial effect m leading to an examination 
of records for exact data which may bear upon the 
question of mental racial differences. In the Scientific 
Monthly for March, Dr. Bertha M Luckey of Cleve¬ 
land, Ohio, a city which contains a large percentage 
of foreign-born adults, has analysed the results of 
tests of school children for intelligence As the data 
were obtained from the clinic, the majority of the 
children were super- or subnormal Figures are 
shown for ten nationalities The highest percentage 
of subnormal children is shown by the Negro and 
Polish groups (65 per cent), and the lowest by the 
Jewish (zq per cent ), the intermediate order being 
Slavish, Slovenian, Italian, Hungarian, German, 
Bohemian, and American (30 per cent ). The largest 
percentage of bright or unusually bright occurred 
among the Jewish (24 per cent), the remaining groups 
being in the following order American, German, 
Bohemian, Slovenian, Hungarian, Slavish, then Polish, 
and Negro, each 1 per cent , and Italian, 0-5 per cent 
Vet in the class “ imbecile " the Jewish and American 
groups had more than the Negro and Slovenian 
• groups Another paper in the same issue, by the 
Rev } E Gregg, compares the academic results of 
students admitted to the Hamilton Institute over a 
number of years, beginning in 1901 Seven grades of 
colour, ranging from black to “110 trace of colour,'' 
have been recorded, but the scholastic results show 
little difference between the colour groups Of the 
twenty-one best scholars of the graduating classes in 
eleven years (1914-24), the percentages arc as fol¬ 
lows Dark brown, 28*5 , brown, 28*5 , light brown, 
285, light, 14-2 Of the entrants in 1901-10, the 
three groups dark brown, brown, and light brown 
formed 82 3 per cent 

The Cousin in Vedic Ritual —In the Indian 
Antiquary for January, Mr A M Hocart has an 
interesting suggestion to offer as to the interpretation 
of the word Bhratrvya , which occurs in a formula 
indicating that the Vedic sacrifice was a victory 
over evil powers opposed to the sacrificer The 
formula is translated " slaying his wicked spiteful 
enemy." The word Bhratrvya, '* enemy," is doubt¬ 
ful, but appears to indicate relationship, possibly 
" cousin " It is suggested that it may bear the mean¬ 
ing more specifically of mother's brother's son, t.r cross 
cousin. It would then be a case of the ceremonial 
hostility of cross cousins. There is no direct evidence 
which supports the suggested meaning of the word , 
but it is possible that tne Vedic relationship system 
was classificatory and would therefore as elsewhere 
give rise to cross-cousin hostility Further, from 
both Fiji and South Africa there is evidence that the 
cross cousin in the cases of ceremonial hostility is a 
representative of the gods. The hostility is not real 
or infused with hatred, The cross cousin may be 
identified with the demons through some conception 
Such as is indicated in the story that Namuci, the 
demon, stole Indra's vigour, the essenoe of his food 
The cross cousin may therefore eat the sacrifice, or 
part of it, taking upon himself the evil and acting as 
scape-goat; as suen he is reviled and despised, and 
ih Fiji and South Africa, driven astray. 

FojvKtMBRYONY in Platvgast»»*—T he remarkable 
phenomenal of polyembryony is now known to be a 
oonstant fcaturem the development of certain minute 
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species of parasitic Hymenoptera In the Journal oj 
Agricultural Research , vol 28, No 8 f 1924, Messrs 
R W. Leiby and C. C, Hill describe the polyembryomc 
development of Platygaster vernahs in the larva of the 
Hessian fly The egg of the Platygaster is so placed 
in the egg of the Hessian fly that it is eventually found 
in the mid-intestine of the host embryo or young larva, 
with unfailing regularity Each egg of the parasite 
gives rise to about eight embryos, all of which it is 
believed are of the same sex In the course of matura¬ 
tion two polar bodies are formed, which become the 
original paranuclear masses, while the cleavage nucleus 
becomes the progenitor of the embryos. The latter 
are surrounded by a membrane, or trophammon, 
which is formed from the paranuclear masses, and 
when the larvae are ready to issue, they rupture the 
trophammon, thus becoming liberated into the host's 
intestine The larvae eventually consume the whole 
of the contents of the Hessian fly larva, leaving only 
the cuticula Each parasite constructs a cocoon 
within which it transforms into a pupa and later into 
an imago Although the parasites which issue from 
one host are usually of the same sex, it is believed 
that the occasional mixed broods that are met with 
originate from a fertilised and an unfertilised egg 
deposited in the same individual egg of the host 

Pleistocene Fossils from San Pfdro,California 
—From a cutting through Nob Ihll, at San Pedro, 
California, exposing beds of the Lower San Pedro 
Series of the Pleistocene, Mr T S Oldroyd obtained 
from the deposit some 242 species of Mollusca (Proc 
U S Nat Mus , 65, art 22) At the close of this 
period when the climate of California began to get 
warmer, the majority of these molluscs migrated 
north, some 115 being found to-day in Puget Sound , 
or they sought the cold waters of a greater depth, for 
there seems to be a trad of the northern molluscs m 
about 100 fath all along the coast as far as Lower 
California , whilst a few accustomed themselves to 
the change and are found living now near San Pedro 
With the exception of two land and two freshwater 
snails, doubtless washed down into the deposit, the 
mollusca are all marine, and the authoT is able to 
append to his list the descriptions and figures of 20 
new species and two new subspecies, mostly small 
forms Some crab remains were identified by Miss 
Kathbun, and the list of these and a few other 
invertebrates is included in the paper. 

Ice in the Arctic Seas in 1924 —The annual 
report of the Danish Meteorological Institute (Isfor- 
holdcne 1 de Arktiskc Have, 1924) is fuller than 
usual, especially as regards the Kara and Barents 
Seas and the east coast of Greenland, but, owing to 
lack of information, is very meagre concerning the 
Beaufort Sea and coasts of eastern Siberia In 
European Arctic regions the year on the whole was 
marked by less ice than is the rule during spring and 
summer. In August and September the Kara Sea 
was exceptionally free from ice The White Sea was 
clear rn.June and in the autumn froze much later 
than usual. In the north-eastern part of the Barents 
Sea there was more open water than usual, in 
August, the only month for which there are data, it 
came very near to Franz Josef Land During April 
and May very heavy pack extended to the south¬ 
west of Spitsbergen so far south as Bear Island, 
but the northern part of the west coast, as usual, 
was clear. In June conditions changed completely, 
resulting iff a summer with exceptionally little ice 
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in Spitsbergen waters A Norwegian sloop circum¬ 
navigated North-East Land during August On the 
east coast of Greenland the few observations suggest 
a narrower belt of close pack-ice than usual Iceland 
was touched by pack-ice only during February The 
Newfoundland Banks had little ice and few icebergs, 
and Davis Strait was fairly clear The report is 
illustrated with several maps 

Tsostasy and Geology—A valuable paper on 
'* The Geological Implications of the Doctrine of 
Isostasy,” by A C Lawson, appears as Bulletin 
No. 46 of the National Research Council (Washington, 
June 1924) It is pointed out that in considering 
the transfer of matter from one portion of the earth’s 
surface to another, it is often necessary to recognise 
that the newly loaded area may be widely separated 
from the source of the load In such a case the 
loaded region and the surrounding territory cannot 
be balanced with the rest of the earth's crust by 
merely local tlow , a general plastic deformation of 
the geoid then appears to be necessary to establish 
isostatic equilibrium Continental glaciers, epi¬ 
continental seas, and large deltas are discussed as 
examples m which local deep-seated compensation 
fails to restoic a world-wide balance In the case 
of plateau lavas, it is nof clear to what extent there 
is a real transfer in the horizontal as opposed to the 
vertical sense Mountain ranges are considered both 
with and without a downward protuberance, and the 
discussion clearly supports the view that ranges are 
supported by flotation due to a downward con¬ 
centration of lighter rock immersed in heavier rock 
It is suggested that oceanic deeps may be due to a 
stretching and thinning of the lighter upper part 
of the crust accompanied by an upward sag of the 
heavier sub-crustal matter The process recalls the 
mechanism of Wegener’s displacement hypothesis, 
and like it involves great tensional stresses due to 
the flowing of the crust down a low gradient As 
Lambert and Jeffreys have independently shown, 
no adequate cause for such a process can be imagined 
m harmony with our observational knowledge of the 
strength of known rocks 

Natural Gas in Alberta —The Canadian natural 
as industry is second only to that of the United 
tates, the annual production in the former country 
amounting to some 20,000,000,000 cubic feet, valued 
at five million dollars The bulk of this gas comes 
from the provinces of Alberta and Ontario, but there 
are already signs of exhaustion in the eastern fields, 
and steps are being taken to conserve the remaining 
resources and to regulate the supply In Alberta 
tlie position is different, since several large flows 
have recently been struck, and there are also many 
potentially favourable areas which have not been 
explored Much of the Alberta natural gas is ap¬ 
parently a dry gas, so that gasoline extraction has 
not on the whole assumed the importance in the 
Canadian gas industry 4 that it has done in the United 
States , one area, however, that of Turner Valley, 
yields a wet gas capable of giving from 0*2 to 07 
gallons of gasoline per 1000 cubic feet of gas, which 
compares favourably with some of the results achieved 
in the Mid-Continent region of America, the gasoline- 
yielding gas shows on analysis, as might be expected, 
a much higher proportion of ethane than the dry gas, 
with a corresponding decrease m the nitrogen content, 
a point of importance in connexion with helium 
recovery It seems unthinkable that helium should 
be allowed to go to waste m view of its enormous 
value for aircraft purposes, but such is largely the 
case in Canada at the present time* -Mr, R. T. 
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Elworthy, m his report on the " Natural Gas in 
Alberta (Canada, Department of Mines, 1924 for 
1923), states that from two fields, Bow Island and 
Foremost, some ten to fifteen million cubic feet of 
helium per year might be obtained at a cost of between 
50 to 100 dollars per thousand cubic feet, if an 
efficient process were developed to treat low helium- 
bearing gases. He rightly points out that no private 
corporation can be expected to experiment on these 
lines , the work or research necessary well warrants 
State enterprise and, we may add, an Imperial backing. 
There is also a possibility of establishing a carbon 
black industry in Alberta, and the author thinks that 
a ready market could be found for this product pro¬ 
viding it were sold at competitive prices with those 
current m Louisiana, the home of that industry 

Depth of Seismic Foci. —An important paper on 
this sub]ect bv Dr S K Bancrji, director of the 
Bombay and Alibag observatories, is published m 
the Phil, Mag (vol 49, pp 65-80) The method 
adopted is to estimate the effects of the depth of the 
focus on the amplitudes of the different phases of the 
seismogram, assuming that the corresponding waves 
have the same amplitude at unit distance from the 
source Taking the earth to be an infinite solid 
bounded by a plane, it is shown that, while the effect 
of the depth of the focus on the amplitudes of the 
primary and secondary waves at great epicentral 
distances is almost negligible, the amplitude? of the 
long-wave phase undergo a rapid decrease with in¬ 
creasing depth of focus If the depth were so great 
as 1000 km , the amplitude of the primary and 
secondary waves at the antipodes should be about 
27V io 87 times as great as that of the long waves. 
If the depth were 200 km , the amplitude of the 
former would be about 400 times as great as that of 
the latter If it were 100 km., the amplitude of the 
long waves would be about 55 times as great as that 
of the pri inary or secondary waves Roughly 
speaking, therefore, about 100 km or less is a possible 
depth for the seismic focus, while a depth of from 
200 to iooo km is probably much too great Taking 
the earth to be a spherical body, it is found that the 
depth is probably less than 100 km 

Spectral Frequencies in hie Region between 
Light and X-rays —Two papers are contributed by 
M F Holweck to the C R. Acad Set, Paris, of 
January 26 and March 2, in which a method of in¬ 
vestigation is described, using very soft X-rays 
produced by bombarding a molybdenum anticathode 
with slow electrons, the velocity of which corresponds 
to a small potential difference V Only the electrons 
from the first atomic levels are expelled, and the 
X-radiation forms a continuous spectrum without 
characteristic lines. The radiation is filtered through 
several sheets of celluloid, which has no discontinuity 
of absorption in the region investigated The 
ionisation produced in argon and hydrogen chloride, 
sulphide, phosphide, and silicide has been examined, 
the ionisation current being observed for different 
values of V, so as to obtain the curves showing the 
relation % - /( V ) for the different gases. These nave 
singular points at the critical potentials, and the 
following values have been found for Bohr’s L III, L II 
levels, including a determination for aluminium by 
another method: 

Ar Cl S P Si A 1 

246-5 ±1 203 ±1 J63.hr 128 ±2 98 ±2 63 £2 

These figures are compared with those of other 
observers, and are found to lie well on a Moseley 1 
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diagram. The figure for argon, after certain small 
corrections, gives for the wave-length 50*1 ±0-2 A.U. 

Quantitative Analysis with the X-ray Spectro¬ 
scope —Messrs. R, Glocker and W Frohnmeyer 
show, in the Annalen der Physth for February, that 
analysis by means of the bright line X-ray spectra 
of the elements does not always give satisfactory 
results, and they suggest a number of reasons for 
this They have developed a method in which the 
intensities in the absorption X-ray spectrum are 
measured, the substance to be investigated being 
placed between the crystal of the spectrometer and 
the photographic plate m the form of fine powder, a 
solution, a metal foil, or a plate Measurements of 
the intensity are made photometrically on the record, 
311st outside and just inside the absorption band of 
the element dealt with, if X A is the wave-length at 
the band head, I 4 the intensity for X..-X A> I a the 
intensitv for X«^X A , p the mass of the element in the 
path of the rays in grams per sq. cm , and c a char¬ 
acteristic constant for the element, T t /I t = The 
characteristic constants have been determined for 
elements with atomic numbers from 42 to 90 for the K 
absorption band, anil from 90 to 92 for the L x ab¬ 
sorption hand The effect of mixing other substances 
with the element to be determined has also been 
investigated The jump at the band head of an 
element is smaller when the absorption due to im¬ 
purities increases If two elements with high and 
low atomic numbers are mixed the amount of the 
first can be determined with an accuracy of about 
+ 5 per cent Examples are given of the use of 
the method in deteumning the amount of barium 
in glass, of hafnium 111 minerals, and of the con¬ 
stituents of mixtures of salts 

Colour Photography —The " Jos-Pe ” process of 
natural colour photography on paper is described in 
the April colour supplement of the British Journal of 
Photography The usual three negatives are made, 
and from these, prints are obtained by projection of 
any required size on plates coated with a gelatin- 
brormde emulsion containing very little of the silver 
salt The exposure of these plates is made through 
the glass, and they are developed m a pyrocatechm 
developer which contains no sulphite and has the 
property of locally hardening the gelatin m proportion 
to the amount of silver reduced After fixing, the 
unhardened gelatin is dissolved away in hot water, 
and there results a gelatin relief image slightly dark¬ 
ened by the reduced silver. To prepare a print, each 
plate is soaked m its proper dye solution, rinsed to 
remove the dye solution from "the surface, and the 
gelatin coated "transfer-paper is squeezeed into contact 
with it. In a few minutes the transfer-paper has 
absorbed sufficient dye, and it is removed and squeezeed 
in turn on to the other two plates The images on 
the prmting-plates are so transparent that the regis¬ 
tration offers no difficulty. If necessary a second 
application on either of the printing-plates mav be 
made, and local corrections may be made by applying 
more colour with a brush 

Bbrthelot's Bomb —In a communication to the 
Comptes rendus of the Paris Academy of Sciences of 
February 23, Prof C. Moureu describes the destruction 
of the original bomb calorimeter of Berthelot This 
historic instrument was being used during the War jn 
experiments with reactions of an explosive nature 
and burst on December 16, 1918* fortunately without 
causing any personal injury, although Proi, Moureu 
mentions that some minutes earlier he had the bomb 
in bfy Tiandl. The head of the bomb lodged in the 
ce$iiu$ Pf the laboratory, 16 feet above the working 
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bench. This bomb had been in use for 30 years for the 
determination of heats of combustion, and, in spite of 
this long period of hard wear, was in perfect condition 
when it burst The question of its replacement was a 
difficult one on account of the present price of platinum. 
The original Berthelot bomb contained about 1300 
grams of platinum, and at the time the instrument was 
built, this cost less than the same weight of gold The 
present price renders an exact reproduction impossible, 
and in collaboration with M P Landncu, a new 
design of bomb has been worked out The complete 
inner lining of platinum has been retained, but the 
amount required has been reduced to 128 grams, 
partly by changing the form from a cylinder to a 
bottle with large neck, and partly by the use of a 
laminated sheet of platinum (0*2 mm ), gold (o 4 mm.), 
and copper (o 4 mm ), the whole being worked as one 
sheet The new pattern instrument has been at 
work m the laboratory of the College de Fram e, and 
has proved satisfactory At the same tune other 
changes have been made with the view of reducing 
the magnitude of the cooling constant, and calori¬ 
metric determinations can now be carried out with an 
accuracy of 1 in 1000 

CoNsuMPiioN of Power in Coat Mining —'i he 
University of Illinois has iccently published a Bulletin 
(No 14a) entitled “ Power Studies in Illinois Coal 
Mining/ by Prof A J Hoskin and T Fraser, which 
consists ot a careful study of the manner in which 
power is utilised in the various operations of coal 
mining m the State of Illinois As in all other 
countries, these collieries have of late years been 
resorting more and more to mechanical means of per¬ 
forming the various operations, and this has mainly 
made itself evident in an increased employment of 
electrical power Here, as elsewhere, colliery com¬ 
panies commenced bv themselves generating the 
power which tliev needed m their mines, but of late 
years there has been an increasing tendency towards 
purchasing current from the electric supply com¬ 
panies, or, as the Americans call them, M utility com¬ 
panies/' and it is pointed out that in some cases such 
companies are in a position to supply current at a 
lower cost than that at which the colliery companies 
themselves can generate it Ihe net result of the 
increased use of power has been to diminish costs, but 
" some of the improvements have lowered costs of 
coal production per ton by merely increasing produc¬ 
tion rates, whilst other mechanical innovations have 
lessened costs by minimising labour ” In order to 
determine the distribution of power consumption in 
the collieries, data were obtained from 50 repre¬ 
sentative mines, ranging from the smallest to the 
largest, from a daily output of 650 tons up to one of 
5200 tons Excluding manual or animal power, it 
would appear that steam performs 42 per cent of the 
mechanical duties about these mines, and that 58 
per cent of the energy employed is electric The 
average distribution of energy in all these coal mines 
is classified as follows Hoisting, 17*2 per cent., 
ventilation, 22 2 per cent , pumping, 5 per cent ; 
mining, 22*1 per cent , haulage, 23 per cent , mis¬ 
cellaneous, 105 per cent Quite naturally, however, 
these averages vary between exceedingly wide limits : 
thus the percentage of the total energy consumption 
used for hoisting ranges from 1-4 per cent to 50-8 per 
cent., for ventilation, from 2-2 per cent to 55-9 per 
cent ; for pumping, from o-i per cent, to 35*9 per cent ; 
for mining, from o (where all the coal is cut by hand) 
to 45*7 pet cent., for haulage, from o (where only mule 
haulage is employed) up to 51 per cent ; whilst mis¬ 
cellaneous services absorb from 3*6 per cent to 23*9 
per cent. 



620 


NATURE 


[April 25, 1925 

The International Geographical Congress. 


T^HE International Geographical Congress, under 
* the auspices of the Union Geographic]ue Inter¬ 
nationale, met at Alexandria and Cairo on March 28- 
April 9 One noticed well-known scientific men from 
France, Italy, Switzerland, Spam, Holland, Belgium, 
Poland, Yugoslavia, Greece, etc , as well as from 
England and Egypt The deputations from Italy 
anti from Poland seemed specially strong, while the 
French delegation included many leading members 
of the professoriate The British group included Sir 
Francis Younghusbaml, who acted as its chief , Sir 
Charles Close, the honorary secretary of the Union 
Geogiaphique Inter nation ile , Ma]-Gen Lord 
Edward Gleichen, Col H G Lyons, Admiral Sir John 
Parry, Lieut-Col Craster, Or Ncwbigm, Profs 
Roxby and Fleure, and Mr W W Jervis 

The Congress owed its preliminary organisation to 
the Soci6t£ Kovale Geograpbique de ]‘Egyptc, the 
secretary of which, M Cattaom Bey, worked very 
hard throughout for the success of the meeting 
H M King Fuad honoured the Congress, m which 
he has taken gical interest, with his presence at 
its opening session, and also received the members 
of the Congress on the first evening at the Royal 
Palace 

The scientific work of the Congress was organised in 
five sections, which met in the mornings and heard a 
number of papeis, some of which were followed by 
valuable discussions A few special addresses were 
given to the Congress as a whole, at sessions at which 
General Vaccheh, president of the Union G6ographique 
Internationale, took the chair 

Lieut -Col Craster, on behalf of Major M'Leod, 
pleaded for reconsideration of the organisation, which 
is trying to promote the 1 in a 1,000,000 map scheme 
That organisation is imperfect in the matter of co¬ 
operation between adjacent countries for common 
sheets, of placing sheets on sale in the world's great 
cities, and of financial support for the central bureau, 
which has suffered greatly through the vagaries of the 
international exchange markets It is also felt that 
the regulations as to style of maps as laid down by a 
Conference at Paris have not proved satisfactory, and 
that different countries have executed the maps too 
differently It was resolved to place the whole matter 
on the agenda for the next International Geographical 
Congress, to be held in England in 1928, and in the 
meantime to circularise all the nations concerned, in 
the hope of approximating to a common opinion. 

M de la Roncidre gave an interesting summary of 
his well-known researches into discoveries in Africa in 
the Middle Ages, and showed how much was known 
and how much trade existed between oasis cities, for 
example, and the Italian republics M. de la Roncidre 
also exhibited a map found by him, which he showed 
reason to believe was a map contemporary with, and 
utilised by, Christopher Columbus. 

Sir Francis Younghusband pleaded for better 
descriptive work m geography, urging that geographi¬ 
cal writers should try to penetrate to the soul of the 
country they described, and should do this by learning 
to love the earth, as all great artists love the subjects 
at which they work. Prof Collet gave a valuable 
paper from an English lady student in his laboratory, 
working under his direction. It showed how it was 
possible to obtain accurate photomicrographs of the 
layers of sediment on the floor of the Lake of Geneva. 
Slides were shown which made clear the succession 
of winter and summer layers, and allowed accurate 
estimation of their thicknesses 

Profs. Czckanowski and Stolyhwo brought forward 
methods of anthropological analyses ana mapping, 
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and a discussion followed, in which Prof Biasutti and 
others took part. Father Bovier Lapierro gave a 
most valuable account of years of research concerning 
prehistoric Egypt. He has found numerous stations 
of various ages, within the Pakeohthic epoch, especi* 
ally around the Mokattam region, and it is greatly 
to be hoped that his work may be published in extenso . 

Jt raises many important points m various branches 
of study The same worker further roused great 
interest by announcing a quite recent discovery of 
small but dolmen-like stone monuments in the eastern 
desert This announcement was considered so 
important that a few members of the Congress adven¬ 
tured out with M Bovier Lapierro to see these monu¬ 
ments They need further examination, which the 
Rev Father is undertaking, but there can be no doubt 
as to their interest , their age remains for the present 
a matter of speculation 

Prof Arctowski presented contributions from his 
well-known researches in meteorology, some with 
special reference to attempts to ascertain periodicity 
of temperature variations for short periods M. de 
Margerie, who presided over the section on physical 
geography, contributed to a plenary session of the 
Conference an eloquent and appropriate tribute to 
the work of the late Franz Schrader, emphasising 
Schrader’s wonderful knowledge of the Pyrenees, and 
the great historical atlas which remains as one of the 
chief memorials of a lovable personality M Sadik 
Bey gave an interesting and valuable account of the 
geology of Sinai, and a number of other papers dealt 
with matteis of Egyptian interest 

M Demangeon opened a discussion on rural habita¬ 
tions and their distribution, in which he urged the 
need for re-examination of the work of Meitzen, and 
in the discussion which followed, Miss Lefevre, MM. 
Marmelli, Michotte, and others took part Arrange¬ 
ments were made for publishing an account of the 
discussion m the Geographical Teacher , and for organ¬ 
isation of further inquiry with the view of a discussion 
with illustrative maps, at the 1928 Conference. 

Though a visit to the famous Survey of Egypt was 
unfortunately omitted from the official programme, 
many members of the Congress arranged to spend 
some hours at this remarkable institution, which has 
created a huge map system that serves as the official 
property-registration for the whole of Egypt 

dhe Royal Geographical Society of Egypt had 
collected a large number of valuable large relief and 
geological and other models, which were much 
appreciated The relief of the Aswan dam, geologi¬ 
cally coloured, was specially eloquent. 

On Friday April 3 was celebrated the jubilee of 
the Royal Geographical Society of Egypt, and the 
president of the Society gave a felicitous review of 
the Society’s work in the great days of pioneering 
discovery. Representatives of the various nations 
offered their congratulations, those of the Royal 
Geographical Society of London being presented on 
behalf of the Society by Lord Edward Gleichen, 

Naturally, visits to the unique Egyptian Museum, 
the Arab Museum and the mosques, the Coptic 
Museum and churches, the pyramids of Giza ana of 
Saggara, the barrage of the Nile at the head of the 
delta, the observatory at Helwan, and many other 
places were made, and our Egyptian hosts showed 
the greatest generosity and kindness in this as lit 
many other respects. Arrangements were made for 
visits, after the Congress, to Kharga oasis, Luxor/, 
Aswan, Kosseir, and so on - 

It was found that five sections gave the most 
practical distribution of the papers and the \ 
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at the Congress, and much experience was gained, 
which should prove useful for the Conference of 
igafl 

Before the meetings at Cairo, three days were spent 
at Alexandria, where the museum, the site of the 
ancient Canopus, and several other features were 
visited, chiefly under the enthusiastic guidance of 
Prof Breccia 

The overwhelming hospitality shown to the 
Congress will long remain as a vivid memory Many 


colleagues from various countries met for the first 
time, and were able to exchange opinions and thoughts 
on the many delightful excursions, notably on those 
on the Nile steamers. The warm sun and fresh 
breeze, the sunsets behind the pyramids, the minarets 
lighted for Ramadan, the citadel, and most of all the 
great river of history, form a picture which should 
make all who were present better geographers than 
they could be without a knowledge of the mother¬ 
land of so much civilisation 


The Preservation of Food. 


1 1 is probable that tew people realise the attention 
•* to detail which is necessary when articles of 
food have to travel long distances and yet reach 
the consumer in a condition which compares favour¬ 
ably with the appearance and character of the same 
food m the fresh state Quite apart from the use 
of food preservatives, the storage of food at ordinary 
or low temperatures requires attention to a number 
of factors if success is to be obtained . to the in¬ 
vestigation of these factors the Food Investigation 
Board has devoted a considerable amount of work, 
as revealed in its report for the yeat 1923 1 The 
report commences with a short account of an expedi¬ 
tion to Australia, which was sent out to investigate 
the cause of a disease of apples known as “ brown 
heart,” occurring during the transport of the fruit 
from that continent to Great Britain Following a 
short section on the theory of freezing, come the 
reports of the six committees set up bv the Board 
to deal with various aspects of the problems of food 
storage in relation to different types of food The 
investigations have been earned on at various places, 
especially at the Tow Temperature Research Station 
and the Biochemical Laboratory at Cambridge, at the 
Horticultural Research Station of the Lruversitv of 
Bristol at Long Ashton, and in London, Manchestei, 
and St Andrews About half of the repoi t is 
occupied with an account of the investigations of 
the Fruit and Vegetables Committee, and this section 
can be conveniently considered together with the 
results obtained by the Australian Expedition 

Jt has been found that the following factors affect 
the keeping properties of stored apples the soil and 
locality of the orchard, the age of the tree, the season 
and the presence of fungi on the fruit ; the maturity 
of the fruit when gathered and its grading and 
packing; the temperature, humidity, and composi¬ 
tion of the atmosphere of the storage chamber 
The reports of the Expedition have been referred to 
m Nature of February 7, p 207, and April 18, p 584 
By regulating the temperature and composition of the 
air of the hold, the fruit ran be kept in good condition , 
on the other hand, ventilation can be too eificicnt, 
since the removal of the carbon dioxide produced ancl 
the supplying of oxygen to replace that consumed 
hastens the process of ripening, which may thus be 
brought about before the fruit reaches the consumer 
Hence the ventilation should be so arranged that the 
carbon-dioxide percentage is kept at about 10 

The problems of storing fruit in Great Britain 
have also been investigated : cold storage is usually 
superior to storage at room temperature, but in 
certain seasons this result may be reversed Any 
deterioration which occurs in cold store is usually 
of a non-parasitic type and similar to that found in 
Australian apples m transport to Great Britain, 
whereas in ordinary storage the deterioration is 
produced by fungal disease. The species of fungi 
causing this deterioration have been investigated, 

. 1 Department of Scientific and Industrial Research Report of the 
*ood ItMreetljration Board for the year 1923 Pp iv4*7? + 4 plates+ X4 
chart*. (London ; If M. Stationery Office, 1924.) s*. net. 
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together with the path of invasion' of the fruit: 
the spores appear to reach the fruit in the orchard 
itself, and to prevent this, improved orchard sanitation 
is necessary , once present, however, their develop¬ 
ment can be retarded by placing the fruit m cold 
store The work of this Committee also includes a 
number of chemical investigations on the fruit kept 
in storage, such as carbon-dioxide production, and 
changes in sugar and pectin content and in acidity, 
all of which will throw light on the processes occurring 
in the fruit during ripening and storage 

Although foods of various kinds can be preserved 
well by freezing, it is not easy so to conduct the 
processes of freezing and thawing that the food is 
in an unchanged condition when it finally reaches 
the consumer. Thus, the yolk of frozen eggs may 
pass into a pasty state, the change being meversible 
on thawing this can be prevented eithei by never 
allowing the temperature to fall below - o° C or 
bv freezing and thawing with great rapidity The 
work of the Fish Preservation and Meat Committees 
has shown that irreversible changes mav occur 
during the freezing and thawing of fish and meat, 
unless the freezing is carried out rapidly, as, for 
example, bv mimcrhion of the food material m (old 
brine , in this case the autolysis ot the thawed food 
is similar to that of ficsh meat or fish, whereas if 
the freezing is tamed out in air, fluid separates 
from the tissues during freezing and drips away on 
thawing, in this fluid autolvsis is lapid, but in the 
remaining tissues it appears to proceed at what may 
be called the normal rate An attempt was made to 
preserve the h^h more satisfactorily b\ exposing it to 
ice containing ail antiseptic , although the latter 
hindered the development of bacteria, winch still 
occurred at this low temperature, vet the method w*as 
unsatisfactory, since the tissues took up considerable 
amounts of the antiseptic 

The Oils ancl Fats Committee reports work on the 
senes of ghcerol methvl ethers, the glyceryl glucosides, 
the constitution of glycogen, and the synthesis of the 
higher aliphatic acids 1 he formation of fat by 
veasts has also been investigated , the fat is formed 
from the carbohydrate of the nutrient medium in 
the presence of oxygen, and moie fat is stored if 
phosphoius is also present in the medium . the 
phosphate is taken up by the cells in association 
woth the carbohydrate, and it is possible that a 
hexosephosphatc forms a stage in the conversion of 
carbohydrate into fat This fat contains the growth 
vitamin A, which is probably synthesised directly by 
the veast cells. 

The Canned Food Committee has investigated the 
chemical changes occurring in fish during the processes 
of canning and storage It was found that the 
presence of soluble tin facilitated the production of 
certain degradation products of the nature of volatile 
bases. - 

The report as a whole is a good illustration of 
the fact that there can be no dividing line between 
the two branches of research which are sometimes 
designated as “ pure ” and " applied " respectively. 
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Navigation and Fishing on the Ganges. 


E first of Mr. Hornell's two memoirs 1 deals with 
the various navigation appliances employed on 
the Ganges These are studied under two main 
groups, representing respectively the primitive and 
the advanced types The former comprises rafts, 
dug-outs, skins, and other rudimentary forms adapted 
to simple requirements. Inflated buffalo-skins, used 
either singly as floats to support a swimmer, or 
by associating together two or more to give buoy¬ 
ancy to a platform-raft, are still m use locally on 
the Ganges, just as they are on the Tigris, as direct 
survivals from the ancient Babylonian and Assyrian 
days It is curious that the skin-covered coracle, 
which also was used in ancient Mesopotamia, is not 
represented m this part of India , its absence being 
the more noteworthy since it is prevalent both in 
southern India and in the Trans-Himalayan regions 
(e g Tibet) On the Ganges its place seems to be 
taken by the Tigan of Eastern Bengal, a circular, 
round-bottomed pottery bowl, in which one man 
can sit and propel himself with a short paddle 

Of the dug-out canoes, the most peculiar are those 
made from the stem of the Palmyra-palm (Borassus) 
The base of the stem is much swollen, and the canoe, 
retaining the natural shape, is thickened and rounded 
at one end and narrow at the truncated other end, 
which is usually plugged with clay These canoes 
are often used m pairs, lashed together to give 
stability The type occurs also on the Colair Lake 
in Madras Presidency 

The difficulty and cost of obtaining large tree- 
trunks for making dug-outs is encouraging the increas¬ 
ing adoption of plank-built lioats, of which Mr. 
Hornell describes several varieties, from the small, 
one-man dmghi to large barges and house-boats 
The author points out that the Gangetic built-boat 
types do not link up with types seen farther east 

1 '* The BrnC oi the GiUtRi 1 * ” and " The risking Methods of the Ganges,” 
by J Hornell Memoir* of the Asiatic Society of Bengal, vol 8, No 3. 
19*4, PP 171 - 23U Rupee* 2 13 


(Burma, Siam, and China), but with western forms; 
and he urges the probability of a close link with the 
Mediterranean vessel-types. He suggests that these 
boat-designs may have been introduced by Dravidians 
who entered India through Baluchistan* He refere 
to the use of the oculus on some of the Gangetic 
vessels, and offers this as an important link with 
Egypt and the Mediterranean. In Fig 14 the 
oculus is described as being situate upon the “ stern - 
head M and this evident misprint for “ stem-head M 
occurs more than once in the text* 

This treatise is a useful adjunct to one published 
by Mr Hornell in the same 41 Memoirs in 1920 

(7. pp 1 39-256) 

The second memoir is devoted to the fishing 
methods of the Ganges, dealt with under three 
environmental conditions—estuarine, riverine, and 
lacustrine The first and last mainly involve shallow, 
still-water fishing , the second—bv far the most 
important—is chiefly characterised by swift, deep 
waters The various appliances are desenbed m 
detail. Spearing fish with simple, many-porn ted, 
or harpoon-headed spears, and also shooting them 
with bow and arrow, are still practised extensively 
The art of trapping fish has been highly developed, 
great ingenuity being exhibited in designing and 
constructing the numerous varieties of traps The 
same may be said of the netting-gear, which has 
been even more specialised into a great diversity 
of types adapted to different quarries and varied 
waters. Line-fishing, with or without a rod, is also 
popular, and much ingenuity is evinced in the practice 
of ground-baiting The author has added an im¬ 
portant item to the literature of fishing, which will 
prove of value when a long-wanted monograph is 
produced dealing with the primitive fishing methods 
of the world, their distribution and ethnological 
significance 

In both these memoirs the illustrations are very 
good and clear, Hi;nry Balfour, 



Synthetic Methyl Alcohol. 


THE first attempt to synthetise methyl alcohol by 
* the catalytic reduction of carbon monoxide 
was apparently made by Sabatier and Sendercns 
These experiments were unsuccessful, but French 
research workers have persevered on the problem 
* and the manufacture of methyl alcohol is now an 
accomplished fact An accidental synthesis was 
carried out by the Badische Amlin- und Soda-Fabrik 
in 1913, (lining experiments carried out to investigate 
the possibilities of manufacturing liquid hydrocarbons 
bv the catalytic reduction of carbon monoxide at 
high temperatures and pressures No attempt was 
made, however, to pursue the investigation In 1921 
Calvert claimed to have obtained an 80 per cent 
yield of methyl alcohol by the action of hydrogen on 
water gas, and in the same year Pat art, Inspecteur 
General des Poudres, published his first patent A 
small plant was erected at Asnidres and Pa tart's 
method was suci essfully applied 

In Pa tart's process the gaseous mixture, con taming 
two volumes of hydrogen to one of carbon monoxide, 
is compressed to 250-500 atmospheres and, after 
filtration, is passed over the electrically heated 
catalyst (400°) The gases are then cooled and the 
non-condensed portion re-circulated through the 
apparatus A suitable catalyst is zinc oxide , it 
yields a greenish liquid containing a greenish pre¬ 
cipitate of metallic copper from the apparatus The 
liquid readily yields practically pure methyl alcohol 
on distillation with phosphoric acid, followed by a 
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redistillation of the first portion of the distillate 
The final product has a somewhat disagreeable odour, 
but is perfectly free from aldehydes and ketones 

The great difficulty in working this process is to 
avoid side reactions Above 300 0 and in the presence 
of certain catalysts (eg iron), carbon monoxide 
changes rapidly to the dioxide with deposition of 
carbon. The monoxide is also reduced to methane 
by hydrogen in the presence of nickel or iron Con¬ 
ditions must be carefully adjusted to avoid these side 
reactions Patart describes his process in some detail 
in the February issue of the bulletin de la Soct&U 
d'Encouragement pour VIndustrie Nationale , and dis¬ 
cusses the prospects of its commercial adoption 

More recent work, using metallic su box ides as 
catalysts, has been carried out by Audibert. Higher 
oxides of nickel and of copper are reduced by the 
reaction mixture of carbon monoxide and hydrogen 
in situ, and Audibert found that with these catalysts 
temperature is the controlling factor Between 
225“ C and some limit between 275° and 300° C. ( 
depending on the nature of the catalyst, methyl 
alcohol is the sole reduction product of carbon 
monoxide 

Patents were taken out in Germany in 1922 for a 
process very similar to Patart's, anti a plant was 
erected at Merseburg in 1923 capable of turning out 
about twenty tons of alcohol per day. This synthetic 
alcohol is now being exported by Germany in con* 
siderable quantities. 
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University and Educational Intelligence. 

London. —Prof F. J, Cole will deliver on May i 
and 8 at King's College, at 5 30, free public lectures 
on " The History of Protozoology " 

The following free public lectures at University 
College are announced . “ The Physiology of Muscle 
and Nerve," Prof A V Hill, on*May 1, 8, 15, and 
22, at ii, and " The Physical Environment of 
the Living Cell," Prof. A. V. Hill and Prof. J. C 
Drummond, on May 4, xi, 18, 25, June 8, 15, and 22, 
at 5 30 

The latest date for the receipt of applications for 
grants from the Dixon Fund is May 14 Applications 
should be sent to the Academic Registrar, South 
Kensington 


The Board of Education has issued a list (H M 
Stationery Office Price Od ) in which are conveniently 
brought together the numerous vacations courses to 
be held this summer m England and Wales The 
courses are arranged alphabetically under four 
headings, according as they are being organised by the 
Board itself, by local educational authorities, by 
universities, or by other bodies Among the subjects 
of the courses are psychology (Brighton), mining 
science (Amman Valiev, Swansea, and Camborne), 
agricultural subjects (Nantwich), geography (Cam¬ 
bridge and Leeds), higher mathematics (Bangor), 
and zoology (Oxford) 

The Secretaries of the Royal Society will receive 
until June 1 applications for a Mackinnon Research 
Studentship, value 300/ per annum, tenable for two 
years with a possible extension, and for a Moselev 
Research Studentship of a like value and period The 
first-named studentship is awarded to further natural 
and physical science, including geology and astronomy, 
and original research and investigation in patholog\ , 
the second is to further experimental research in 
pathology, physics, and chemistry or other branches 
of science, but not in pure mathematics, astro¬ 
nomy, or any branch of science aim mg at describ¬ 
ing, cataloguing, or systematising The necessary 
application forms may be had from the Assistant 
Secretary of the Royal Society, Burlington House, 
Piccadilfv, W t 

The second senes of “ Methods and Problems of 
Medical Education " has tieen issued by the Division 
of Medical Education, Rockefeller Foundation It 
contains an introduction by Prof Rosenau of the 
Harvard Medical School on the sanitary survey as an 
instrument of instruction m medical schools, and the 
reproduction (by photo-hthography) of the report of 
a sanitary survey of Rochester, New- Hampshire, 
carried out and reported by Mr Shields Warren while 
a third-year student in the Harvard Medical School 
The survey is a model of what such a survey should 
be, and rejects great credit on the medical curriculum 
of the Harvard School Nothing of the kind has been 
attempted in Great Britain, oven m the curriculum 
for the future medical officer of health. 

The University College Committee of the Univer¬ 
sity of London gives prominence in its report for the 
year ending February 28, 1925, to the need of addi¬ 
tional funds for the equipment of the College labor¬ 
atories for physical and electrical chemistry and 
engineering, for the new buildings for the Department 
of 2 k>ology and Comparative Anatomy, and for addi¬ 
tional museum cases and improvement of the animal 
houses in the Department of Applied Statistics An 
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appendix to the report, showing the geographical dis¬ 
tribution of students in 1923-24, gives the names of 
no less than fifty countries outside the United King¬ 
dom The total number of students from these 
countries was 518, including go from India, 43 from 
the United States, 36 from Japan, 35 from Switzer¬ 
land, 29 from Australia, 27 from France, and 22 each 
from South Africa, Holland, and Russia Among 
lecturers from abroad were 2 from Austria, 4 from 
the United States, 2 from Holland, 2 from France, 
and 1 each from Russia, Germany, Belgium, and 
Italy 

National physical deterioration, as disclosed by 
Army recruiting officers’ reports, formed the subject 
of a recent leading article in the Times (Educational 
Supplement), which concluded with the remark that 
although all parties are agreed as to the evil, little is 
being done towards remedying it, and the process con¬ 
tinues In the same issue appeared articles on the 
inadequacy of existing school buildings, on the ex¬ 
cessive size of classes, on juvenile unemployment, and 
on the dangers involved in the schools turning out 
large numbers of young people who, having bem 
educated without a thought of future work, cannot 
find work for which they are fitted For all these 
problems a solution is offered by the Calcutta Univer¬ 
sity Poverty Problem Study lecturer, Capt J W 
Pctavel, R E (retired), in his scheme for the organisa¬ 
tion of educational labour colonies combining features 
of the Swiss labour colony and of trade and agricul¬ 
tural schools Capt Petavel, who has for some years 
conducted a polytechnic institute on lines intended 
to fit boys to work in co-operative organisations, 
obtained for his scheme the support of the late Vice- 
Chancellor of the University of Calcutta, Sir Asutosh 
Mookerjee, and many other prominent citizens of 
Calcutta, including the editor of Capital, who pub¬ 
lished a senes of articles by him last ]anuary and 
February These have been republished by Capital 
in pamphlet form together with a number of other 
papers on " Unemployment and the Calcutta Uni¬ 
versity Propaganda for a solution by Educational 
Colonies, Home-crofting, and Home-crafting " 

The Board of Education issues from time to time 
valuable memoranda on the teaching of some school 
subject These documents present the considered 
suggestions of the Board based on long observation 
in the schools and from the point of view of the 
educational discipline of future citizens Such a 
memorandum would be welcomed by all teachers of 
geography, many of whom have been endeavouring 
for many years to find the best methods of teaching 
a necessary but admittedly difficult subject The 
inquiries of the British Association Committee on 
Geography Teaching showed that remarkable unan¬ 
imity prevailed among teachers as regards the purpose 
of geography, but extreme diversity marked (he 
methods and practices of teaching At the request of 
this Committee, the Council of the Association has 
expressed to the Board of Education the hope that a 
memorandum will be issued on the teaching of 
geography There is of course no royal road in 
geography or any other subject, but it is an advantage 
to know what has been found expedient and useful 
It is admitted that the home region must form the 
laboratory of direct geographical observation, but 
how should this laboratory be used ? What geo¬ 
graphically are fundamentals in the teaching of the 
British Isles, the British Empire, the world ? What 
are the b£st methods of keeping one's knowledge of 
the world up-to-date ? A memorandum would pool 
experiences and give form and coherence to the subject 
without stereotyping the teaching. 



624 


NATURE 


[April 25, 1925 


Early Science at Oxford. 

April a7, 1686 The Society gave Mr. Musgrave 
their thanks for ye care and paynes he has taken in 
executeing the office of Secretary 

Dr Bagioy's letter of Nov 26th 1683, and Dr 
Tyson's of December 6th , both concerning ye 
Lutnbrtcus latus were read 
Dr Smith communicated part of a letter from 
France, wherein some mention was made of young 
dogs recovered from drowning, by some salts 
’ Mr. Musgrave communicated a Discourse which 
he received from a freind of his concerning Dyalltng 
Mr Caswell was desired to give the Society some 
account of it the next meeting. 

1687. Mr Piesulent was pleased to communicate 
a Discourse concerning the Regulation of Easter, for 
2000 years, and the moveable feasts according to 
the computation of the Church of England 

Mi Caswell gave an account of some bodys weighed 
hydrostatically, by weighing them in aer and water 
'Twas observe! by him that the Calculus humanus is 
lighter in specie than any known sort of Stones 
April 28, 1685 A Letter from Mr William Molyneux 
dated Dublin April 4 was read , in it was contained 
a Transcript of Sir William Petty's Supellex Philo - 
sophica, as it was presented to the Dublin Society, 
which also was read, and the thankes of ye Society 
ordered to be returned for it 

Mr. Aston communicated an account of ye Curiosities 
brought from Ceylon by Dr Heerman, Professor of 
Botanies at Leyden 

A Letter from Dr Pierce of Bath dated April 11 
was read , it gav e a farther relation of the Evets 
found alive in ye middle of a stone -—Dr Cole of 
Worcester then described a case of Haemophona, 
after which Mr Bam brig affirm'd, that ye little end 
of a Dutch Tobacco-pipe (ye piece about 2 inches in 
length) having been thrust into yc bladder by a Bov 
was cut out, and is now to be seen at Leyden 

A Letter from Mr Aston was read containing a 
proposal! of Dr Lister's of cutting for ye stone by 
entering ye \bdomen a little above ye Os Pubis, and 
opening the ffund of the bladder , on which account 
Mr Bainbrig informed the Society, that one, Colbron, 
a Chirurgeon at Hay sham in Sussex, has taken out 
the stone of the bladder this way with successe Mr 
Bainbrig is desired by the Society to procure a full 
Relation of the particulars of this Operation , and 
Mr Pi got is desired to ixy ve Experiment on a 1 )og. 

April 29, 1684. Mr President, takeing ye chair, 
gave order for ye reading of a letter dated April 24, 
from Mr Aston , which affirmed, that ye expenment 
of makeing PJaister of Paris perspicuous, by striking 
turpentine thro it, was tried, and succeeded, before 
yc Rovall Society The substance mentiond in ye 
Minutes of A prill yc 15th, and sometimes supposd 
to be a pctnfyed heel of a shooe, breaking when bor’d , 
ye peices of it were produced, and judged to have 
been allwais stone This gave occasion to some dis¬ 
course, concerning such stones as are of a shape re¬ 
sembling some other body in nature, and are not 
found in beds, of which sort ye stone now mentiond 
is an example and Dr Plott acquainted ye Society, 
that he found a stone in Staffordshire in form like 
ye heart of a pullet, havemg lines in it, answering to 
ye coronary vessel Is of that muscle. 

A Letter from Dr Huntingdon to Dr Plott, 
concerning ye porphyry pillars in JEgypt, was read : 
in it were enclosed ye draughts of two Pillars taken 
in that place This letter being written at ye 
request of this Society, it was order'd that our thanks 
should be retumd to Dr Huntingdon for this 
obligation 
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I Societies and Academies. 

London. 

Geological Society, March 11.—Q T. Jones : The 
geology of the Llandovery district (Carmarthenshire). 
The district lies east of the town of Llandovery, and 
extends for about 10 miles from north-east to south¬ 
west It is divisible into a northern area and a 
southern area In each area the succession is fairly 
complete, but m between them it is greatly attenuated. 
In proceeding from south to north, certain lithological 
changes have been noted in the Lower Llandovery. 
The fauna in the rocks appears in the main to have 
been drifted into the area from an adjoining tract, 
lying probably nearer to the shore-line. In addition 
to the differential subsidence and uplift along lines 
trending north-east and south-west, there is evidence 
of repeated elevation and depression along nearly 
east-and-west axes The axes of these transverse 
movements appear to have persisted during the whole 
of the Llandovery epoch, but there is no evidence of 
them in the Wenlock rocks—G. Andrew. (1) The 
Llandovery and associated rocks of Garth (Brecon¬ 
shire) The Llandovery rocks he north-west of Garth 
railway station, and extend from there in the direction 
of Newbndge The Lower Llandovery rocks overlie 
the Bala with a sharp boundary, but with apparent 
conformity The Middle Llandovery occurs m one 
small outcrop in the centre of the area, and 13 rapidly 
overstepped by the Upper Llandovery in both 
directions The Upper Llandovery consists of two 
types, a lower comprising sandy mudstones with 
Pentamertis oblongus, etc , and an upper of pale 
mudstones ( M Tarannon Pale Shales ”) (2) The 

relations between the Llandovery rocks of Llandovery 
and those of Garth At Garth, as at Llandovery, the 
bower and Middle Llandovery rocks are overstepped 
both north and south by Upper Llandovery or Wenlock 
deposits At Garth they crop out]in an elongated 
oval area, at Llandovery they form two roughly oval 
areas The Middle Llandovery and the higher divi¬ 
sions of the Lower Llandovery are represented only 
in the centred regions These distributions are due 
to the fact that differential movements along nearly 
east-and-west axes (that is, transversely to the pre¬ 
sent strike) were in progress during the Llandovery 
epoch The regions where the older Llandovery rocks 
are most complete were regions of persistent sub¬ 
sidence The axes of elevation in both areas cross 
the present strike at practically regular intervals of 
about 5 miles, and the areas of subsidence are situated 
nearly midway between them 

Lmnean Society, March 19 —S Hirst* Species of 
mites of the family Trombtdiidae found on lizards 
When more than one form occurs on the same host, 
u flattened form lives under the scales, and a rounded 
form between the toes or toe pads. In view of the 
considerable driferences in the shape of the setae, etc., 
these are regarded at present as distinct species — 
Mrs Munel Roach * A study of the physiology of 
certain soil alga j in pure culture. Although a very 
few species carried on the synthesis of organic sub¬ 
stance from carbon-dioxide and water through the 
agency of sunlight, the great majority of those 
studied grew much better when supplied with an 
additional source of carbon, glucose being especially 
favourable to many species A single species was 
selected for a more detailed investigation of the effect 
of different organic substances on its growth in liquid 
media The alga was able to grow in complete 
darkness, given a suitable supply of food, at about half 
the rate that it grew in the same medium in the light. . 
The logarithmic values of the bulk for the first nine, 
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or ten days, in media completely favourable to the 
rowth of the organism, he on a straight line The 
ata indicate the importance of the compound interest 
law which evidently underlies the growth of the 
organism during the initial part of its growth The 
theory of the auto-catalytic nature of growth does 
not appear to hold —J M Brown Some Collembola 
from Mesopotamia Fifteen species of Collembola 
collected mainly in the neighbourhood of Bagdad and 
Amara, in Mesopotamia Ten species and one variety 
are regarded as new, The Collembolan fauna of 
Mesopotamia shows much closer affinity with that of 
the PaJscarctic than with that of either the Oriental 
or the Ethiopian regions 

Cambridge 

Philosophical Society, March 1 —H Munro Fox 
(1) Biology of the Suez Canal , (2) The effect of light 
on the vertical movement of aquatic organisms — 
J Bril! On a group having the Lorentz group for a 
sub-group,—A. W Veater On transvectant senes— 
E V* Appleton and M A F Barnett A note on 
wireless signal strength measurements made dunng 
the solar eclipse of January 24, IQ25 Measurements 
at Cambridge on short wave wireless signals from 
London have shown that the signal intensity exhibits 
vanations which, though practically inappreciable 
during the day, become apparent about sunset and 
continue throughout the night Typical sunset 
vanations were found to be associated with the recent 
solar eclipse The variations are attributed to 
interference between the direct ray along the ground 
and an indirect ray returned from the upper atmo¬ 
sphere Such an indirect ray may be produced by 
ionic deviation without undue absorption if the mean 
free path of the effective 10ns is large, as suggested 
by Larmor If the carriers are electrons, however, 
the action of the earth's magnetic field on the phase 
velocity of the radiation cannot be neglected The 
possibility of a violation of the reciprocity relation 
between two wireless stations is thus suggested 
(v, also Nature, March 7, p 333) —H W Turnbull 
A geometrical treatment of the correspondence 
between lines in three-fold space and points of a 
quadne in five-fold space —J B S Haldane The 
origin of the potential differences between the interior 
and extenor of cells —V. Nath . Spermatogenesis of 
Lithobius forficatus —J Gray The mechanism of 
cell-division (II.) —J T Saunders . The trichocysts 
of Parama*cium 

Edinburgh 

Royal Society, March 23 —Andrew Balfour Re¬ 
flections on malaria Discussing the geographical 
distribution of malana, special reference was made 
to the case of Scotland Formerly malaria was 
prevalent in Scotland, but it has now declined 
Anophehnes still abound in Scotland, and it is quite 
possible that indigenous cases of malaria still occur 
A combined mosquito and malaria survey might well 
be undertaken, if only from the scientific and academic 
point of view In discussing malaria as a cause of 
death, emphasis was laid on the condition of liver 
failure which so often occurs The value of the 
splenic index as a diagnostic method was considered, 
and its limitations defined The introduction of 
stovarsol as a rival to quinine m the treatment of 
malana and the nature of the malaria toxin were 
discussed. 

Manchester. 

Litferary “and Philosophical Society, February 171— 
J. M. Gulland and R. Robinson : The constitution 
of codeine and thebaine. Experimental evidence was 
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adduced m favour of the assumption that chhydro- 
oxycodemone contains the group —CO—CH a — 
Thebaine and codeine are now' regarded as con¬ 
taining the groups —C(OMe) = CH—CM = and 

—CH(OH)—CH = CH— respectively, w'hilst the 
ethanamine chain —CH a CH a —NMe— connects 
positions g and 13 in the phenanthrene ring The 
new formulae are closely allied to the bridge formula; 
previously suggested 

March 3 —A Lapworth . (1) A comparison of some 
properties of cyanohydrins, carboxylic acids and 
phenols The abnormalities of the • CO s H group are 
notorious It is now' shown that the charged (CO a ) 
radicle of the carboxylic acid ton behaves as if it were 
a single atom, and that on this conception the relative 
strengths of most meta- and para- substituted phenols, 
anilines, and benzoic acids are in excellent harmony 
with the application previously made of the principle 
of induced alternate polarities to the affinity constants 
of the cresols (2) Rcplaceabihty of halogen atoms by 
hydrogen atoms a general rule Some ions, such 
as H* and diazomuin ions, some elements, including 
ozone, the halogens, and some compounds, including 
hypochlorous acid, carbonyl compounds, and ap-un- 
saturated ketones, etc, have some properties in 
common and are termed “ cationoid ” Ions, such 
as CN', C C R', OEt', OH', the negative 10ns of 
sodt o-malomc ester, and some non-iomsed compounds 
such as NH 3 , cthylemc and acetylenic h>drocarbons, 
phenol ethers ana vinyl ethers, have other properties 
in common, and are termed '* amonoid " The 
" amonoid ,J properties of ethylemc hydrocarbons are 
held to be closely related to Thomson’s observation 
that methyl is frequently observed in vacuum tubes 
wath a positive charge, but never with a negative 
charge The addition of a negatively charged ion 
to one of a pair of doubly-bound carbon atoms would 
leave the other as a tervalent carbon atom with a 
negative charge These generalisations are closely 
related to the ease of replaceabihty of a halogen atom 
by hydrogen, and the following rule is stated If 
X-H is an acid or compound in which H may be 
displaced by the direct action of an alkali or of a 
metal, then the halogen m X-Cl, X-Br, X-I wall have 
some " cationoid ,J properties, and will be easily 
replaced by hydrogen This rule is true whether 
XH is a so-called “ tautomeric system " or not 

Paris 

Academy of Sciences, March 0 —A Desgrez, H 
Bierry, and L Lescoeur The blood globules and 
alkaline reserve —S Winogradsky A method for 
estimating the nitrogen fixing power of soils The 
medium chosen is a silica gel, for the preparation of 
which exact details are given The number of azo- 
bacters is deteimined in the course of the operation, 
the amount of nitrogen fixed being estimated by the 
usual Kjeldahi method It is claimed for the method 
that it can be used by agricultural chemists who are 
not experts in microbiology —Luc Picart w as elected 
corresponding member for the section of astronom}' in 
succession to the late M Stephan —Sir John Russell 
w as elected a corresponding member for the section 
of rural economy in succession to M Winogradsky, 
elected foreign associate.—M Ligaut: Skew alge¬ 
braical curves —Gaston Julia . Series of iteration and 
quasi-analytic functions —Pierre Humbert Zonal 
hypersphencal functions —I Am Pomey , The theorem 
of existence and two modes of representation of the 
solutions of ordinary differential equations.—W. 
Stozek . The direction of harmonic functions m the 
neighbourhood of an exceptional point —A Lafay: 
The eddy currents of rotating cylinders — Lfcon Bloch, 
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Eugene Bloch, and Georges Dijardln * The spark 
spectrum of neon Wave-lengths and intensities 
ol the lines of the neon spark spectrum are given for 
wave-lengths between 4922 and 2757 —M. Charron 
The resultants of the radiation pressures on the walls 
of any cavity whatever —Pierre Goby Stereoscopic 
nucroradiography in relief and in pseudo-relief the 
stereomicroradiograph —Stefan Triandafil The in¬ 
fluence of acidity on the galvanic polarisation of 

nickel-Tourneux and Mile Pernot. The aqueous 

and acetone solutions of potassium bromo- and 
lodomercurates —Fred Vlis and Edmond Vellinger 
Remarks on the variations of the rotatory power of 
tartaric acid as a function of the P H The relation 
between the rotatory power and hydrogen-ion concen¬ 
tration of tartaric acid has been studied experimentally 
over the range P n o-i4 By applying the usual 
formula for the dissociation equilibria of dibasic acids 
and calculating the rotation as the sum, for each P H , 
of the rotations of the two ions and its residue of 
dissociation, the experimental results are explained —- 
Lemarchand The carrying down of magnesium by 

calcium oxalate-Yvon Syntheses made starting 

with the sodium derivative and the mixed magnesium 
derivative of mcthvlacctylene —H Rosset Phos¬ 
phorus chloronitrule PNC 1 , treated m toluene 
solution with phenyl magnesium bromide gave as one 
of the products of the reaction the compound 
(PN(C 6 H 6 )|) a The constitution developed for this 
substance is based on the formula attributed to phos- 

E horns chloronitrule by Wichelhaus and Stokes — 
Iarccl Godchot The two 1 .3-dimcthyl- 4 cyclo¬ 
hexanones and the corresponding dimethylcyclo- 
liexanols The existence of four 1 3-dimcthyI- 
cyclohexanols is proved —A Demolon ■ The texture 
of the quaternary sediments and the soils derived from 
it.-—Jovan Cvijic : The Merokarst —L. Lutz The 
specificity of some hymenomycetes growing on wood 
Some of these fungi grow exclusively on certain species 
of plants, and this peculiarity has been supposed to be 
due to the presence in these plants of substances 
necessary to the life of the parasitic fungi The 
experiments described tend to show that the speci¬ 
ficity of these fungi is not due to the presence of suit¬ 
able nutritive substances, but, on the contrary, to the 
presence or absence of certain substances injurious to 
the growth of the fungus — J Nageotte * The extreme 
contraction of striated muscle in the frog —L6on Blum 
and Maurice Delaville The study of the modifications 
of the blood and humours by ultrafiltration —A 
Rochon-Duvigneand, E Bourdelle, and J Dubar : 
The determination of the monocular anatomical visual 
field of the horse by the method of the transcleial 
image-Abelous, Argoud, and Soula. The struc¬ 

tural modifications of certain organs, especially the 
pancreas, in animals without spleen —L Mercier and 
Raymond Poisson ■ Hens with crossed beaks. A 
coaptation of mechanical ongin —Robert Weill . 
Experimental retardation of the nematocysts in the 
Coelenterata Rendering permeable the capsular wall 
—Boris Ephrussi: The fecundation membrane of the 
egg of the sea-urchin (Paracentrotus hvidus) The 
action of the coelom ic liquid 

March 16 —Paul Appell Extension of a theorem of 
Monge —P Widal, P Abrami, Diaconescu, and Gruber: 
Digestive ha*moclasia and the state of neuro-vegetative 
tonus Objection has been taken to some of the earlier 
experiments published by the authors on the ground 
that there is insufficient proof that the results are 
wholly due to the condition of the liver Additional 
experiments have been carried out, specially arranged 
to test the validity of this objection The results 
confirm the original experiments.—Andr6 Blondel * 
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A method of harmonic analysis of the waves of 
alternating currents by comparison with a poiy- 
harmonic standard alternator.—J. B. Sendereas: 
The preparation of cyclohexenols by the catalytic 
dehydrogenation of cyclohexanediols By testing the 
cyclohexanediols (resorcite, quinite) with from 3 to 4 
per cent, of diluted sulphuric acid (H,S 0 4 +3H a O) a 
mixture of cyclohexadienes and cyclohexenoi is ob¬ 
tained, and the conditions can be arranged to give 
either the hydrocarbon or alcohol as the main product. 
Details of the preparation, properties, and reactions 
of Aj-cyclohexenol from resorcite and from quinite 
are given —Ph Glangeaud The rdle of the secondary 
volcanoes in the Monts l)ore massif during the glacial 
periods The volcano of Saint-Pierre-Colamine (Puy*- 
de-D6me) The existing topography of the Sancy 
volcano is the result of the action of numerous 
secondary volcanoes arising on its sides, afterwards 
brought into relief by glacial action.—M. Ren6 Koehler 
was elected a corresponding member for the section 

of anatomy and zoology-Kraitchik ‘ Fermat 1 * 

numbers —G Y Rainich A representation of sur¬ 
faces—Paul Urysohn 4 A metric universal space,— 
Maunee Fr6chet 4 The notion of the differential m 
general analysis —Henn Milloux Meromorph func¬ 
tions with asymptotic value and the theorem of 
Picard —St Kempisty A new method of integration 
of measurable functions not capable of summation. 
—J Guillaume Observations of the sun made at 
the Observatory of Lyons during the fourth quarter 
of 1924 Details of observations on spots and 
faculae made on 60 days during the quarter — 
Aubusson de C&varlay and Descours Des&cres 4 A11 
automatic method of drawing roads The apparatus, 
placed upon a vehicle moving over a roarl, records 
the plan of the road m three dimensions —F Baldet 
The third negative group of carbon, the so-called 
comet-tail spectrum Extension of the red end and 
the structure of the bands The carbon monoxide 
was under a pressure of 1 cr 4 mm , the spectrum being 
induced by electronic bombardment, with 20 minutes* 
exposure of the plate This reproduces exactly, with 
the same relative intensities of the bands, and in the 
minutest detail, the well-known comet-tail spectrum 
—J Laffay The spark spectrum of mercury m the 
extreme red—Jean Lecomte The mfra-rcd absorp¬ 
tion spectrum of the alcohol function. By the use 
of a fluorspar prism, the region 2 -75 m to 8 n lias been 
studied The mono-alcohols show two zones of strong 
absorption from 3 m to 3*5^ and from 6-85 m to 8jt*. 
Details of the absorption bands of twenty-six alcohols 
are given —E. Huguenard, A Magnan, and A. 
Planiol A hot-wire apparatus for the determination 
of great altitudes A modification of the hot-wire 
anemometer 4 at a height of 14,000 metres its sen¬ 
sibility is nearly eight times that of a barpmeter.— 
Mile Irdne Curie * The homogeneity of the initial 
velocities of the a rays of polonium. There are no 
indications of differences of initial velocities of the 
a rays of polonium If uniform distribution of 
velocities is assumed, the extreme deviation does not 
exceed 0-3 per cent.—Louis Jacques Simon: The 
relation between the structure of the unsatufated 
mono-carboxyhc acids and their comparative sulpho- 
chromic oxidation —J Orcel: Two ciinochloreft con¬ 
taining chromium from Togo —Jean Jung : Some 
types of crushed rocks from the Vosges.—Louis 
Barrabi : The nature of an eruptive massif, 

“ Antatika-Ambereny, from the west of Madagascar, , 
—L Cayeux : The relative age of the phthanitea tod 
dolomites of the carboniferous limestone of the Jtforth 
of France and of Belgium.—J. Savornin : TfieDjebp} 
Ayachi (Morocco)—J. Thoulet. Submarine vol¬ 
canoes at great depths.—Gabriel Guilbert: 
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of the rapid destruction of cyclones.—Paul Guerin : 
The anther of the Gentianaoea?. The development 
of the pollen sac —Pierre Les&ge : Extension of 
acquired character and facts of heredity in Leptdtum 
sativum watered with salt water The alteration in 
the seed produced by salt water is an acquired char¬ 
acter preserved after three generations m the absence 
of salt— A. Maige * The evolution and " greening ” 
of the plasts in the cotyledon cells of various legumin¬ 
ous plants during germination —M Bridel and C 
Charaux On an unstable glucosidic complex in the 
bark of the stem of Ekamnus cathartic a A complex 
glucoside extracted from the bark gives on hydrolysis 
primeverose and derivatives of oxymethylanthra- 
quinone —E and ' G Nicolas Hexamethylene¬ 
tetramine can serve as a food for plants * New 
researches on bean and white mustard —Mile F 
Coupin . The state of the bram at birth in Ihe 
chimpanzee —R Herpin * Egg production and 

development in a sedentary polychetal annelid, 
Nicole a zostencola .—Auguste Lu mitre * Some new 
anticoagulatmg bodies of definite chemical composi¬ 
tion Of eighteen compounds studied, five nave 
shown a high anticoagulatmg power Of these, sodium 
mucate is anticoagulatmg at a concentration of o 4 
per cent and has no toxicjpovvei —Emile F Terroine 
and H Spindler * The influence of various methods 
of pasteurisation by heating on the digestibility of 
the albumenoid and mineral constituents of milk 
Three methods were compared heating to O3 0 C. for 
25 minutes with stirring, heating to 95 0 C , and the 
Stassano method None of the methods interferes 
with the digestibility of the milk —Jules Amar 
Mercurial poisoning and vital coagulation —A 
Mal&quin The germinal cells (gonocytes) are, in the 
course of the asexual reproduction of Salrnactna 
Dysten, the source of the blastogenic proliferation — 
Marc Romieu : A new chemical reaction of dry pro- 
teid materials applicable to histochemistry'. Sirupy 
phosphoric acid at about 50° C gives a purple changing 
to violet with proteids It appears to be a trypto¬ 
phane reaction and is not given by gelatin —.Pli 
Joyet-Lavergne * The reactions of a tissue to para¬ 
sitism ; hpoidogenesis and lipogenesis 

Rome 

Royal Academy of the Lincei, December 7,— 
Gabriella Armellini Conti and G Armellini . Visual 
brightness of lunar seas The fact that the mean 
brightness of lunar seas is about 0-048 and that of 
the land areas about 0-096 indicates that the seas 
represent gigantic laval and basaltic lakes, whereas 
the land area is constituted largely of trachite and 
umice.—M La Rosa : Radial velocities and the 
allistic theory of vanable stars —Luigi Palazzo • 
Magnetic determinations in the larger islands of the 
Mediterranean Sea.—Secondo Franchi; New traces 
of overthrust in the Western Alps —Mano Manarini. 
The problem of primitive functions.—Paolo Stranco 
Deduction and interpretation of some Einsteinian ds l 
symmetrical about an axis.—L. Matteuzzi ■ Deter¬ 
mination of forced and free seiches by means of a 
Volterra's integral equation of the second species.— 
Bruno Finzi: A new hydrodynamic paradox.—Vittorio 
Nobile: The possibility of a rigorously rational 
arrangement of the fundamentals of stellar position 
astronomy.—Giorgio Xbetti. Spectroscopic parallaxes 
of the stars belonging to Secchi's first type.— 
Remo de Fail; Studies on the indones. VI. Methods 
of preparing indones.—P, Leone: Organo-metallic 
compounds of aluminium. Various aluminium alkyl 
ksJtdea and also aluminium phenyl iodide have been 
prepared by boiling the alkyl halides, in very dry 
condition, iyith metallic aluminium,—Paolo Principi 
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New observations on the geology of the deep valley 
of Tevere.— E Onorato . Celestine from S. Gaudenzio 
(Senegal).—E. Carols * A cavitied My&idacea ( Spel&o - 
wysis bottazzn) from Terra d’ Otranto — S Sergi: The 
myorabdotio cellular groups of the lumbo-sacral region 
of the spinal medulla of the chimpanzee. 

January 18.—F Cavara . Floral atrophy m Phoenix 
dattylrfcra from Cyrenaica The atrophy to which the 
male flower of the date palm is sometimes subject m the 
neighbourhood of Benghazi is shown to be due to 
attack by an organism which belongs to the Muce- 
dinese and is reproduced only by comdia , for this 
organism, previously not described, the name 
Maugmiella Scaettcc is proposed —Fil Bottazzi 
Influence of temperature on the tissues and on their 
colloidal components VII Rigidity caused by cold.— 
Luigi Fantappit . Reduction of Ihncherle's distri¬ 
butive operations to Volterra’s linear functionals.— 
F Vercelli . Results obtained during the cruise of 
the Italian royal ship Marstgh in the Straits of 
Messina This paper consists solely of tidal data — 
E Fermi , Collision between hydrogen nuclei and 
atoms. The collision between a nucleus and an atom 
of hydrogen results finally in two nuclei and an elec¬ 
tron, all separate When the relative energy of the 
collision is greater than that of ionisation, ionisa¬ 
tion may occur continuously —Maria De-Angehs 
Presence of vesuvianite in the asbcstiferous deposits 
of Val Malenco.--Roberto Savelli . Transmission of 
mutations through inter-specific hybridisations , pro¬ 
cedure in the first senes of experiments Apart from 
its great technical limitations, inter-specific hybridisa¬ 
tion repeats the results of pure succession and shows 
that, whether the direct physiological cause of the 
somatic extrxnsications of the mutation be of 
hormomc or other character, its genetic substrate 
consists of a Mehvlelian unit —Mario Gianotti. 
Variations produced in the ammonia content of the 
blood by exertion at high and low altitudes During 
a state of rest, the blood of a human being at a great 
altitude (more than 4000 metres) contains more 
ammonia than on the plains , this phenomenon may 
be explained by the acapnia protfuced by rarefied 
air Since, then, the blood exhibits diminished 
alkalinity at a height, fatigue will the more readily 
result in a condition of acidosis which will require 
the circulation of abnormally large amounts of 
ammonia —A Rabbero Action of sea-bathing on 
the reaction of the blood Sea-bathing, during which 
continued swimming is indulged in, is followed, not 
only by vigorous pulmonary ventilation and increased 
elimination of carbon dioxide, but also by diminished 
power of the blood to resist changes in its reaction. 
The bases remaining in the blood are rapidly expelled, 
presumably by way of the kidneys —Constantino 
Gorini * Further investigations on mammary 
imeroflora 

Vienna 

Academy of Sciences, February 12.—A Bachofen- 
Echt : The discovery of iguanodon tracks m the 
Neocomian of the island of Brioni near Pola Near 
Cape Rocca in Bnoni the strata of Neocomian lime¬ 
stone are almost exactly horizontal The massive 
slabs of easily worked fine-grained stone have been 

S uarried back from the cliff edge Ripple marks 
low that in the chalk era there was a flat shore here 
Two sorts of tracks are found—a three-toed footprint 
26 cm. long, another 13 cm long, perhaps iguanodons 
of different ages, also five-toed tracks, perhaps tor¬ 
toises.—£, Waldmann : The geological structure of 
the primitive rocks between the Moldau and Danube 
on the survey sheet Gmtind, The principal rocks 
are orthogneias, amphibolite, granuhte, granite-gneiss, 
etc.—R. Danzer : Organic compounds of lead. 
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Department of Commerce , U S, Coast tuid Geodetic Survey Serial 
No. 286 : Tides and Currents In New York Harbor ByH A, Manner 
(Specia! Publication No 111 ) Pp v-f-174 (Washington Government 
Printing Office ) 80 cents 

'The Carnegie Foundation for the Advancement of Teaching Nineteenth 
Annua] Report of thel President and of the Treasurer Pd vit + 286 
(New York ) 

Ministry of Agriculture, Egypt Technical and Scientific Service 
Bulletin No 47 Cotton Growing in relation to Climate In Egypt and 
the Sudan By C Ii Williams Pp ii+81+ti plate* Bulletin No 66; 
The Buff-Backed Egret (Ardea fbt*, L , Arabic Abu Qfrfinu) as a Factor 
in Egyptian Agriculture By T W Kirkpatrick. Pp. ii f 28 (Cairo 
Government Publications Office ) 6 P T each. 

Board of Education Syllabus of the Science Scholarships Examination, 
1028. Pp. 24 (London H M. Stationery Office ) Cd. net 

Sixth Annual Report of the Governors of the Imperial Mineral 
Resources Bureau Pp. 25. (London.) 

Stonyhurst College Observatory Result* of Geophysical and Solar 
Observations, 1924, with Report and Notes of the Director, ftei A, L 
Cortitt rp. xlx + 44 (Blackburn) 

The University of Chicago' Publications of the Yerkos Observatory, 
Vol 8, Part 4 The Forms and Motions of the Molar Prominences By 
Kdlfton Pettit Pp v + 205-240 + plates 27 87 (Chicago University of 
Chicago Press ) 

University Grants Committee Report. Including Returns from Uni 
varsities and University Colleges in Receipt of Treasury Grant, Academic 
Year 1023-1024 Pp 44 (London H.M Htationery Office ) Si fid net. 

The Journal of the Royal Anthropological Institute of Great Britain 
and Ireland Vol 54, 1024, duly to December Pp 211-370 H6 + x 
(London * Royal Anthropological Institute ) 16s. net 

United Btetea Department of Agriculture Department Bulletin No 
1281 * Relative Utilisation of Energy in Milk Production and Body 
Increase of Dairy Cows By J August Fries, Winifred Waite Bremen 
and Donald C. Cochrane Pp 86. (Washington Government Printing 
Office.) 10 cents h 

Department of the Interior Bureau of Education Bulletin, 1924 
No. 81 Statistics of Mute flrbool Systems, 1921-22 Prepared under 
the Direction of Frank M Phillips Pp 42 5 oents. Bulletin. U»*24 

No 88 • Statistical Survey of Education. 1921-1022 By Frank M Phillips’ 
Pp. 80 Brents Bulletin, 1924, No The Trend of College Entrance 
Requirements, 1018-1922 By Harry Charles WoKown Pp. iv + 172 
20 cents. (Washington Government Printing Office ) 

Records of the Albany Museum. Vol. B, Purl 4, March 0th Pp 267- 
868-f-pltttea ft-lM (Graham a town ) 30* 

in i a try of Public Works, Eirypt Physical Department Paper No 17 
The Upper Currents of the Atmosphere in Egypt and the Sudan By 
h J Hutton Pp Iv + 186+18 plat** (Cairo Government Publica¬ 
tions Office ) TO P T 

Reports of the Oonncil and Auditors of the Zoological Society of 
Loudon for the Year 1924, prepared for the Annual General Meeting to 
be held at the Hocletv*n Offices in RegeutH Park on Wednesday. April 
2901,1025 p p 79 (London) p 

Ministry of AgrlrnKure, Egypt Technical and Scientific Serving 
Bulletin No 64 Notes on the Fungus RftUopus Nifnterm* Ehr , in 
Relation to Insect Pests of the Cotton Plant in Egypt By T W 
Rn-kpatrick Pp ii + 2*. (Cairo Government Publications Office) 


British Museum (Natural History). British Birds Hummer Visitor 
Series No 2, Ret (US 5 picture jiostcards !• Merles No. 8, Het Cl 
6 picture postcards U Brb.sh Flowering Plante Series No ft, St 
F8 6 picture postcards U Series No 6, Hct F» » picture postcard 
1* Crustacea Merles No 1 Crabs and Lobsters Met Lfl 6 pictui 
postcards M Colom Changes In Flatfishes Het M2 6 picture pos 
cards 6rf (London ‘ British Museum (Natural History)) 1 * 


Diary of Societies. 

SATURDAY, Afrii S', 

Royal Institution or Great Britain, at 8—W P, Fyor&ft • Use an 
Disuse ami their Effect on the Bodily Structure of Animals (I.), 

MON-DAY, Aran. 27. 

Royal Ihihh Academy, at 4 16, 

Institute or V tuariks. at 6 — W Pahn Klderton and A. H Rnwnii 
Some A ppm*filiations Bom Valuation Statistics 

M ' C ?* N ' CAL Engineers (Graduates' Section, London) 
at 7 —Exhibition of Industrial Kmematograph Films * 

Institution or Electrical Engineer* (North -Eastern Centre! fa 
Armstrong Oolite, NRWca.tle- 0 ,, Tyne)! T 

"rZZ°J rMi A ^nf 0 "' ’\ E " a,N *«** (Soottlih C«ntr») (at Roya 

^'S,r; n ’^cha.7.? W) ' * t78 "- M P1 * U! Th « AeoUnWo 

“ 8 - Fr ° f ' J ‘ 8 8 Motor KhfIi 

R< Kv*nl^j ,0,rr ' r 0T (Odontology Bactlon), at I_Cllnira 
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Far a lay Society (at Chemical Society), at 8.— A. K. ODard j Adhesion 
of Deposited Nickel to the Base Mated.— H, Sutton : The Brittleness of 
Zinc Plated Steel — W. A. NaUh . The Partition of Silver between Lead 
and Zinc,—11 J Poole * The Elasticity of Gelatlu Jellies and its Beating 
on their Physical Structure and Chemical Bqulllbrln.—Dr E. K RIdeal t 
Note on the Reduction Potential of Dtcyanqulnhydrone — D. B, Macleod: 
(o) Some Physical Properties of Water; ( 0 ) Tho Relation between the 
Vlscoaitles of Liquids and tlietr Molecular Weight. 

Royal Geographical Society (at ASolian Han), at 8.80.—0. p. Skrtne: 
The Alps of Kungur 

TVSSDAY , April 28. 

Royal Dublin Society (at Royal College of Surgeons, Dublin), at 4.U.~ 
Dr H. H Poole. The Use of Photo Electric Cells lu Submarine 
Photometry. 

Royal Institution or Great Britain, at 6 16.- Prof, J Barcroft. 
Some Effects of Climate on the Circulation (II), 

Royal Society or Medicine (Medicine Seotlon), at 6.80 —Prof. E. 
Leschke* Metabolism and the Sympathetic System. 

Institute or Marine Engineers, at fi.80 — D. M. Proctor. Steam 
Accumulation 

Institution or Avtomohij.b Eni, inkers (at Royal Society of Arts), at 7.— 
M Platt The Accessibility of the Pleasure Car Chassis 

Institution or Electrical Enoinrrrs (North Midland Centre) (at Hotel 
Mntropole, Leeds), at 7 —Annual General Meeting 

Royal Photographic Society or On rat Britain (Kinematograph 
Group), at 7,—C Fnese-Oreene Latest Improvements In the Friese* 
Greene Colour Process. 

Institute or Metals (North-East Coast Local Section) (at Armstrong 
College, Newcastle-on Tyne), at 7 80 —Annual General Meeting 


WEDNESDAY, April 29 

Institution of Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7 

Royal Society or Arth, at 8.— Dr. A. Balfour The Tread of Modem 
Hygiene 

THURSDAY , April 80. 

Royal Institution or Great Britain, at 6 16. — F. KJhgdon Ward; 
Plant Hunting on the Roof of the World, 

Cuiij>-Study Society (at Royal Banitary Institute) (Annual Meeting), 
at 6 80 -At 6—Dr. C W, Kim min* * Program of Child Study In 
America 

Institution of Civil Engineers (Birmingham and District Association) 
(at Chamber of Commerce, IIlrmIngham), at 0. 


FRIDAY, Mat 1. 

Royal Institution of Great Britain, at 6 —Annual Meeting 
Society or Chemical Industry (Manchester Section) (at ltt Bt Mary's 
Parsonage, Manchester), at 7 —Dr. S B ZiJva - Recent Program In 
ViUiiun Research. 

Royal PHOTooHAPnir Society or Great Britain, at 7,— Pictorial 

Group 

Junior Institution or Engineers, at 7 80.—A. A Fairfax : Pumps and 
Pumping Pinblems 

Otologists’ Association (it University College), at 7.80. 

Philo loo i(3 a 1 Hocikt\ (Annnersary Meeting) (at University Col legs), 
al 8 —Presidential Address, 

Roval Society of Medicine (Ameathetica Section), at 8 80.—Animal 
General Meeting 

Royal Institution or Grrat Britain, at 9 — Prof W. L. Bragg* 
Crystalline Stincture of Inorganic Salts. 

SATURDAV , May 2. 

Royal Society or Medicine (Otology Section), at 10,80 — Annual 
General Meeting. 

Royal Institution or Great Britain, at 8.—W. P, Pyoraft. Us# and 
Disuse and their Effect on the Bodily Structure of Animals (It,). 


mt PUBLIC UCTUW* 

MON DA Y, April 27. 

Kino's College, at 6.30 - Prof. R Chambers ; Recent Advances In the 
Study of Living Cell" (Succeeding Lectures on April 28and 2».)—Prof. 
R. Dyboskl * History and Geography of the New Polish State. 


WEDNESDAY, Aran 20 . 

Institute or Physios (at Royal Society), at 6.80.—Or. W. Makovver: 
PhjaiuH lu the Rubber lnduatry, with special reference to ^yte 
Manufacture, 

THURSDAY, April 80. 

Kino's College, at 6.80.—Dr. O. Vo&dlo: The Czechoslovak Republic 
To-day *. Geography of the State. 


FRIDAY, May L 

University Col legs, at U.—Prof. A. V. Hill: The Phyalology of 
M usds and Nerve. (Succeeding Lectures on May 8,16, 21 ) 

Kino's College, at 6 .—Dr, A. W. Rogers * Physical Features of South 
Africa In relation to its Geological Structure End History. (Succeeding 
Lectures on May 8 and 15.>—At MO.—Prof. F, J. Cola: The History of 
Protozoology. (Succeeding Lecture on May 8 .) 
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Benefactions to Universities: British 
and American. 

A NY attempt to apply to such matters as gifts and 
bequests to universities the methods of scientific 
investigation is beset by peculiar difficulties. ToJ^egin 
with, no complete tabulated statistics of such benefac¬ 
tions are in existence. Many of them are not m the form 
of money, and their money value is not easily ascertain¬ 
able ; public announcements of gifts of houses and lands 
often do not indicate their value, and bequests are often 
subject to indeterminate charges, or m the form of 
residuary estates regarding which no further public 
announcement is made. The figures to be given in 
this article have, therefore, no pretensions to exactitude. 
Further, if we proceed to use available data, such as they 
are, for purposes of comparison, inference, and predic¬ 
tion, it is soon apparent that the flow of benefactions is 
as little subject to ascertainable laws and its course as 
difficult to predict as if it were “ the gentle rain from 
heaven ” An illustration of this difficulty is afforded 
by comparing the benefactions, as recorded in the 14 Uni¬ 
versities Yearbook,” of the years 1913-14 and 1923-24 
The high cost of living, the crushing weight of 
taxation, and the general exhaustion entailed by our 
huge war expenditure, seemed bound to affect adversely 
the stream of benefactions ; a stream fed from that 
comparatively small portion of private fortunes which 
is left over after the more imperative claims have been 
met This margin at the free disposition of the 
possessor has, in too many instances, been squeezed 
out of existence Nevertheless, the stream shows no 
signs of drying up The tale of gifts and bequests to 
universities and university colleges in Great Britain 
and Ireland during the year 1923-24 amounts to 
898,000/., while the corresponding total for the last 
pre-War year is 292,000/ The former total includes, 
it is true, gifts from the Rockefeller Foundation of 
America, amounting to 243,000/., but, even when these 
are deducted, the balance, 655,000/., represents an 
effort far greater, presumably, than was exerted ten 
years ago in the same way. Two large recent gifts, 
one of 250,000/. by the Right Hon. T R. Ferens, Lord 
High Steward of Hull, as a nucleus of a fund for the 
founding of a university college for that town, and an 
anonymous gift of 50,000/ to the Royal Technical 
College, Glasgow, suggest that the record of 1924-35 
is not likely to show a falling off. 

Substantial though these figures are, they do not 
bear comparison with the record of transatlantic 
benefactions. Last December, within one week, gifts 
for university purposes in the United States amounting 
to more than 11,000,000/. were announced : Mr. James 
B. Duke, of Charlotte, in the State of North Carolina, 
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created a trust fund of forty million dollars for the 
establishment of a university in that State, and Mr. 
George Eastman, founder of the Eastman Kodak 
Company, made gifts of eight and a half million dollars 
to the University of Rochester, N Y., to which he had 
already given many millions, four and a half millions 
to the Massachusetts Institute of Technology (bringing 
the total of his gifts to this Institute to fifteen millions), 
and two millions, contingent on gifts of a like total 
amount from others, to the Hampton Institute, the 
Tuskegee Institute, and other institutions for the 
education of negroes 

The United States Bureau of Education has recently 
published a bulletin, No 20 of 1924, containing statistics 
of universities, colleges, and professional schools for 
the year 1921-22. These include the following par¬ 
ticulars of benefactions total of gifts and bequests 
reported for the year—77 million dollars, or, say, 
16,000,000/. , number of institutions which received 
gifts of more than 100,000 dollars, 105 , amount of such 
gifts, 66 million dollars The corresponding figures for 
the universities and university colleges of Great Britain 
and Ireland are, for 1923-24. total (as already stated)— 
898,060/ ; number of institutions which received gifts 
and bequests amounting to 20,000/. or more, 13; 
amount of such gifts and bequests, 748,000/. It will 
be seen that the total is about one-eighteenth, or, 
deducting Rockefeller gifts, one twenty-fourth part of 
the American total 

One may safely attribute this disparity in some 
measure, at any rate, to the effects of the War: the 
damage suffered by Britain being enormously greater 
than that suffered by the United States, whilst the 
annual payments on account of our war debt to America 
enormously diminish that freely disposable margin of 
wealth from which alone our benefactions can come, 
and swell pan passu the corresponding margin in the 
United States It is perhaps not too fanciful to 
suppose that one may discern m the recent very large 
gifts from the Rockefeller Foundation Trustees and 
other American benefactors to British universities a 
magnanimous effort to redress the balance. An 
examination of statistics for 1913-14, however, indicates 
that even before the War, benefactions to British 
universities were but a small fraction, one-fourteenth 
of those to American. 

Tribute should here be paid to the generosity of those 
American benefactors who have recently founded numer¬ 
ous valuable fellowships tenable in the United States 
by British graduate students. The latest and largest 
of these foundations, that of the Commonwealth Fund 
of America, will, when fully m operation, maintain 
some 50 British graduate students in universities in 
the United States. 
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Statistics relating to higher education in the United 
States are very comprehensive. The “ Universities 
Yearbook ” of the British Empire, from which the 
figures given above for Great Britain and Ireland are 
taken, includes no returns from colleges or professional 
schools which are not either incorporated in or schools 
of the universities or in receipt of Treasury grants, 
Mr Simpson Gee left 20,000 L last year to one of these 
excluded colleges (Leicester), and there were no doubt 
other similar bequests and gifts to such institutions. 
Comparison with American statistics is further vitiated 
by the circumstance that much of the work of the 
colleges which send returns to the United States 
Bureau of Education corresponds more nearly with that 
of the higher forms of British public and secondary 
schools than with work done in our universities A 
better basis of comparison is obtained by dividing the 
total amount of benefactions by the number of students 
in the institutions included m the returns. This gives : 
for the United States in 1910 and 1920 respectively, 
70 and 165 dollars per student, and for Great Britain 
and Ireland in 2913-14 and 1923-24, 7/ and 12L 
A very large number of the gifts and bequests 
received by American universities, especially the 
private universities, come from their alumni, and not 
only are these much more numerous than the alumni of 
British universities (the number of university and 
college students in the United States, excluding those 
, in preparatory departments, was 550,000 in 1921-22), 
but also a much larger proportion of them make their 
careers in commerce and industry Commenting on 
the attachment which links every American “ college 
man ” to his Alma Mater, Prof Caullery wrote in 1917 
(in “ Universities and Scientific Life in the United 
States ”). “ Its force and prevalence are one of the 
undeniable marks of an idealistic side in the American 
mentality. And of course the universities are care¬ 
fully on the watch to maintain it. . . The university 
becomes the centre of a vast family, so much the more 
powerful, the more numerous it is . . . Gifts to 
universities have thus become a normal element of the 
civic activity of the wealthy class. . . So important 
and so normal a source of income have such gifts 
become that one of the principal functions of the 
president of a (private) university is, says Caullery, to 
“ adroitly rouse the generosity of the alumni.” 

There are signs that as industry and commerce 
attract, as they are doing, more and more men from 
British universities, and among them, doubtless, more 
and more potential millionaires, this particular source of 
university income is likely to be more productive than 
it has been in the past. When, a few weeks ago. 
Lord Balfour, as Chancellor of the University of 
Edinburgh, addressed a meeting of the recently formed 
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Alumni Association, he pointed out, in the course of an 
eloquent appeal which ought to be broadcasted wherever 
university men are to be found, that the university 
“ has a right to ask those who are not millionaires, 
especially those who in their day have profited from her 
services, now to aid in maintaining the provision for the 
successive generations that pass through her class¬ 
rooms ” and, an American would add, her halls and 
stadia On the same occasion, Sir Harold Stiles, the 
first president of the Association, was able to announce 
a gift of 1000/. from one of his former pupils, now 
resident, by the way, in the United States 

A characteristic of Bntish as compared with American 
benefactions is the greater particularity with which 
benefactors specify the purposes to which they desire 
their money to be applied Of 150 benefactions in 
1923-24, 83 were for the encouragement of the study of 
specified subjects, 25 were for scholarships or bursanes, 
9 for libraries, 9 for objects connected with corporate 
life such as hostels, unions, and sports grounds, and 
5 for scientific or industrial research. 

The whole subject of the influence of philanthropy in 
the history of higher education in the United States has 
been explored recently by Associate Prof J. B Sears, 
of the department of education in Stanford University, 
California, and the results of his researches were pub¬ 
lished by the Bureau of Education in Bulletin, 1922, 
No 26. He directs attention to the steady increase 
in the benefactions for higher education during the 
forty years 1875-1915 from 3 million to 20 million 
dollars, but points out that the rate of growth of wealth 
of the United States was somewhat greater, and that 
of the per capita wealth far greater. Since 1915 the 
benefactions have increased almost fourfold It would 
seem that on both sides of the Atlantic the War has 
led to a wider recognition of the national importance of 
higher education, as the great increase in the number of 
students indicates a wider recognition of its value to the 
individual A belief in the value of education, alike 
to the nation and to the individual, has been general 
in the United States from their earliest times and may 
be traced to the character of the New England settlers. 
It is reflected strikingly in one of Prof, Sears’s tables 
showing for the years 1893-1916 gifts and bequests 
classified under five heads : (1) educational institutions, 
(2) charities, (3) religious organisations, (4) museums, 
galleries, and public improvements, and (5) libraries. 
No less than 43 per cent fall under the first head. A 
glance at the lists of bequests in “Whitaker's Almanack ” 
shows that to the British testator educational institu¬ 
tions appeal much less strongly. To this difference of 
prevalent sentiment and estimation of values must be due 
in large measure the difference in magnitude between 
British and American benefactions to higher education. 
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The Greatness of Galton. 

The Life , Letters and Labours of Francis Galton . By 
Prof. Karl Pearson. Vol 1 • Birth 1822 to Marriage 
1853. Pp* xxiv+ 246+ 66 plates. Vol 2: Re¬ 
searches of Middle Life. Pp. xn + 425 + 54 plates. 
(Cambridge ■ At the University Press, 1914-1924) 
Vol i, 30s. net, Vol. 2, 455. net 

HESE two stately volumes, which will be followed 
by a third, form a worthy memorial of a great 
man. It has been a labour of love to Prof. Karl 
Pearson to write them, a piety which must have cost 
him much, especially in the case of the second volume 
when the outer eye began to fail He has earned the 
deep gratitude of all students of science, for besides 
giving us a living portrait, he has brought together a 
readable account of all the more important, not too 
technical, contributions that Galton made to science 
The value of this is inestimable, for Galton scattered 
his papers widely, and many are not readily accessible 
The work is a sympathetic tribute to a master and a 
friend, and it is a fortunate fact that such a biographer 
was available. No one else could have done it with 
anything approaching the same success The canvas 
is large, but every corner is significant and painted with 
the same loving carefulness That the artist shows 
himself as well as his subject is the touch of perfection. 
It is also fortunate that it has been possible to reproduce 
so many photographs which would otherwise soon have 
been lost The volumes are two galleries, showing us 
not only the development of the man and his many 
moods, but also his ancestry, and his own photographic 
experiments. The drawback is the inevitable, though 
marvellously moderate, expensiveness of the volumes 
They are so exceptional and so rich in inspiration that 
we venture to suggest to some benefactor that copies 
should be sent to the departmental libraries of the 
relevant laboratories in the universities and colleges of 
Great Britain. It would sow for a big harvest 
The first volume was published about a month before 
the outbreak of the War, and has not received the 
attention that was its due. It begins with a careful and 
detailed account of Galton’s noteworthy ancestry in 
many lines—an impressive study in heredity. Who, as 
he reads, can help feeling the value of good stock ; and 
even if Francis Galton and Charles Darwin stand out as 
the pre-eminently happy combinations, they are cer¬ 
tainly not alone in this lineage This is not the place 
for argufying, but the biographer provokes it a little by 
the prominence he gives to Darwin’s opinion—it has a 
whole page to itself—“ I am inclined to agree with 
Francis'Galton in believing that education and environ¬ 
ment produce only a small effect on the mind of any one, 
and that most of our qualities are innate. v 
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We must confess that this does not strike us as wise. 
No doubt, the fundamentally important thing is good 
seed, and neither soil nor sunshine ran change bad seed 
into good. Yet they count for much, and Darwin was 
speaking of the individual Gal ton was a happy blend 
of many very fine ancestral traits, but a good stock with 
fine hereditarynature ” usually secures for its progeny 
a generous “ nurture ” ; and the outcome is a product 
of the two. We believe that psychical qualities are 
inherited like and along with the physical, but we do not 
feel at all convinced that what we rail “ the mind ” 
develops altogether as “ the body ” does The bio¬ 
grapher admits that there was a period when Gal ton’s 
fate seemed to hang in the balance. He might have 
subsided into a country gentleman, famous for his 
geniality and shrewdness, introducing ingenious devices 
in agriculture, probably a member for the county, 
possibly a M.F 11 We cannot produce any statistics, 
but experience suggests that the nurture of the innate 
qualities tipped the balance in the favour of science 

The story of Galton’s school years makes one ashamed. 
Certainly this part of his nurture counted for little. 
“ Anxious and willing to learn, he was given stones 
instead of the bread that he hungered for, and thus his 
chief school years were years of stagnation.” Then 
came some stimulating holiday travel, a little medical 
education when he was 16 and 17 years of age, a journey 
down the Danube to Smyrna, and three years of mathe¬ 
matical education at Cambridge, which did not suit him 
particularly well and ended in over-strain and break¬ 
down So ended his apprenticeship, not too brilliantly. 
Of the “ journeyman” years, 1844-1849, there is very 
little record, but there must have been much ferment 
and change. He deserted medicine and drifted from 
orthodoxy towards agnosticism , he visited Egypt and 
Syria; a chance meeting with a distinguished French 
exile, Arnaud Bey, had important consequences in sug¬ 
gesting scientific motives for Galton’s future wander¬ 
ings. But the shaping influences of this period are 
vague and the case for nurture is weak. Somehow, we 
know not how, Francis Galton grew into a purposeful 
man with re-awakened scientific interests. In 1853, at 
the age of thirty-one, he married Miss Louisa Butler, 
daughter of the Dean of Peterborough, and this calmly 
happy union lasted for forty-three years. 

The second volume takes up the tale when Francis 
Galton was thirty-two, married, leisured, disciplined, 
much-travelled. “ His experience had been such that 
he knew more of mathematics and physics than nine 
biologists out of ten, more of biology than nineteen 
mathematicians out of twenty, and more of pathology 
and physiology than forty-nine out of fifty of the bio¬ 
logists and mathematicians of his day.” There was 
always catholicity in his scientific interests, but his 
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central enthusiasm was still for geography. This was 
the period of his “ Art of Travel ” (1855), with its wealth 
of practical ingenuity and penetrating insight, his 
attempts to lessen some of the gratuitous tragedies of 
the Crimean War, his secretaryship of the Royal 
Geographical Society, his invention of the hand 
heliostat and how many other devices, and his climatic 
and meteorological studies (including the suggestion of 
weather-charts and the discovery of “ anticyclones ”). 
Busy as he was, he found time to start (with Spencer 
and Norman Lockyer) a short-lived weekly journal 
called the Jteader, which indirectly led to Nature. 
“ Pereat Lector, Natura resurgat.” 

During this period also Galton showed his open- 
mindedness by taking some interest in spintualistic 
claims. His biographer speaks forcibly of those who 
do not doubt that the methods used for solving the 
problems of the phenomenal universe are adequate as 
instruments of research in “ the unknown vast of the 
hyper-phenomenal.” 

“ Such a man of science, possibly owing to a lack of 
epistemological study, forgets that his senses have been 
developed to grasp physical phenomena, that his con¬ 
cepts are deductions from his sensuous perceptions, and 
that neither his sensuous nor mental outfits are adapted 
for sensating, perceiving and conceptualising the hyper- 
phenomenal. Some men grasp this truth by the logic 
of reasoning, others by the logic of experience, others by 
a healthy instinctive appreciation, and some never 
grasp it at all To the first group we may, perhaps, 
say Huxley belonged, to the second Galton, to the third 
Darwin, and to the fourth Crookes and Alfred Russel 
Wallace.” 

The centre of gravity of Galton’s interests gradually 
shifted from man’s environment to man himself. 
41 About the time of the appearance of Darwin’s 4 Origin 
of Species ’ I had begun to interest myself in the Human 
side of Geography.” We find him keenly interested in 
the domestication of animals, propounding the view 
that wild animals were tamed as pets or even kept for 
religious purposes before they were domesticated for 
food or transport. He was pondering over man’s early 
gregariousness and he was thoroughly gripped by 
Darwinism. He laid the foundation-stone of his future 
anthropological work—the equal inheritance of psy¬ 
chical and physical characters—and he was profoundly 
moved by the ideal of the improvement of the human 
breed. His anticipations were remarkable; witness his 
grasp of the idea of the continuity of the germ-plasm, 
his rejection of the theory of the transmissibility of 
acquired characters, his emphasis on the survival value 
of affection, for animals as for man, his Law of 
Ancestral Heredity, and his investigation of heredity 
in twins. The biography gives us a very impressive 
picture, its Holbein detail contributing to reveal 
Galton’s many-sidedness. 
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“ Galton the Cambridge mathematician, Gal ton the 
ox-rider, Galton of the wave-machine, and Galton the 
eugenist, seem at first sight so widely incongruous and 
yet, rightly estimated, are necessary features of that 
all-round individuality-observant, constructive, calcu¬ 
lating, and enthusiastic—of Galton the anthropologist, 
using that term in its widest sense, who by originality 
of method, wide experience of men and ripe judgment 
of affairs, influent ed the development of many younger 
men in the last quarter of the nineteenth century.” 

The next penod was largely occupied with the study 
of heredity, and the biography gives us the gist of 
Galton’s correspondence with Alphonse de Candolle 
The Swiss botanist was interested in the history of men 
of science and was inclined to ascribe to environmental 
influence a larger role than Galton had allowed for in 
his “ Hereditary Genius ” After a certain amount of 
friction, the two men, who were emphasising comple¬ 
mentary lactors, became good friends and mutually 
inspired each other’s work. The correspondence led to 
Galton’s “ English Men of Science , their Nature and 
Nurture ” (1874) Tins was the period of Gabon's pro¬ 
longed experiments on the transfusion of blood, his 
criticism of Darwin’s provisional hypothesis of pan¬ 
genesis, and his further recession from the Lamarckian 
belief in the transmission of somatic modifications. 
There have been many great letters m Naturk, hut 
there never was a finer than Gabon's ot May 4, 1871, a 
fresh revelation of the lugness of the man We are glad 
to see prominence given to Gabon’s very important 
Royal Society paper of 1872 on “ Blood-relationship,” 
which has not been adequately appreciated; but we 
think there should have been more recognition of 
Weismann’s later, but independent, work (1885) which 
struck the elusive mark of biologists’ attention, missed, 
we think, by Galton. 

There is inspiration for us all in the masterly chapter 
on Galton’s psychological investigations, and he must 
be rather easy-going, we thmk, who can read it without 
reproaching himself for not having made more of 
Galton’s suggestiveness and “ generosity of ideas.” 
Galton was one of the first, if not absolutely the first, to 
insist that anthropometry cannot make real progress 
without psychometric observation and experiment, and 
Prof. Pearson definitely claims for him a pioneer position 
in experimental psychology in Great Britain The 
chapter deals with Gallon’s psychometric instruments, 
observations, and experiments, and with the conclusions 
reached in the “ Inquiries into Human Faculty and its 
Development” (1883). 

The possibility of some sort of communion with an 
indwelling divine Spirit was to Galton an almost life¬ 
long subject of thought. 

“ There is no subject more worthy of reverent but 
thorougn investigation than the objective evidence for 
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or against the existem e of inspiration from an unseen 
world, and none that up to the present time has so 
tantalised the anxious and honest inquirer with unper¬ 
formed promise of solution ” 

We do not ourselves understand how an individual 
can hope to find nowadays any objective evidence of 
an unseen world which seems to some to be spiritually 
discernible, but Galton struck the religious note wheh 
he spoke of the possibility of “ inspiration from an 
unseen world.” His own tendril towards the absolute 
was a kind of pantheism ; he asks whether “ our part 
in the universe may possihly in some distant way be 
analogous to that of cells in an organised body, and our 
personalities may be the transient but essential ele¬ 
ments of an immortal and cosmic mind ” Apparently 
finding little satisfaction m this, Galton concentrated 
on an ethical evolutionism In Prof Pcai son's words, 
Galton’s position was 

“If the purpose of the Deity be manifested m the 
development of the universe, then the aim of man 
should be, with such limited powers as he may at 
present possess, to facilitate the divine purpose 
Darwin for the first time gave a ical history to living 
forms, and Galton following him said Study that 
history, study the Bible of Life, and vou will find your 
religion in it. and a new and higher morality as well 
Thereby he raised Darwinism on to a higher, a spiritual 
plane ” 

This is well said, but when we tontrast it with, for 
example, the phrase “ inspiration from an unseen 
world,” we see that the religious note, unless wc are to 
rewrite history and redefine the term, has almost teased 
to sound. ” A new' religion based on scientific know 
ledge ” I It seems to us a contradiction in terms, foi 
religious activity has always meant some kind of appeal 
—practical, emotional, or intellectual - that man, at 
the end of his tethers, has made to an order of reality 
beyond sense and science, “ hyper-phenomenal ” as 
Prof. Pearson would say. Wc ha\e said that the 
religious note had almost teased to sound 111 Galton’s 
ethical evolutionism, but there was just a faint reson¬ 
ance inasmuch as he believed that man’s application of 
the doctrine of evolution to the betterment of the 
human rate meant bringing himself into line with the 
purpose of the universe 

In the closing chapter, whith follows an account of 
Gal ton’s photographic researches, there is an account 
of his many-sided statistical work. Here we find, to 
select one point only, a very interesting interchange of 
letters with Florence Nightingale, who w r as not only the 
“ Lady of the Lamp,” but also the “ Passionate Statis¬ 
tician.” She was full of the idea of a prufessorship of 
“ Applied Statistics ” and wrote to Galton on the 
subject. Here we may well quote Prof. Pearson 
again 
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“ For Galton and for Florence Nightingale the end 
and the means were the same ■ men must studv the 
obscure purpose of an unknown power—the tendency 
behind the universe ; and the manner of our study must 
be statistical Therein, according to Francis Galton, 
lay the way to that unsolved nddle of 1 the infinite 
ocean of being ’, therein, according to Florence 
Nightingale, lay the cipher by which we may read ‘ the 
thoughts of God ’ Men of the twentieth century may 
fail to appreciate the doctrine of either great Victorian, 
but of one thing they may be sure, the belief in both of 
them amounted to a religion What was a religion 
to both became at once in both a motive for action.” 

It would indeed be a fine thing if Gal ton’s purpose in 
founding a school of eugenics were continued in the 
establishment of a Nightingale chair of applied statis¬ 
tics. It is a pity that millionaires have so little 
imagination. 

There are many impressions left after reading this 
biography—the versatility of the man, his generosity of 
ideas, his originality in blazing trails, his dearness of 
vision, his intensity of mental process, his magnanimity 
and kindliness, and his sense of citizenship We cannot 
end better than by endorsing the biographer’s own 
words : 

“ Of one thing we are certain, that the reader, who 
will follow patiently our hero through the great and the 
little, the apparently trivial and the apparently vital 
incidents of this story, cannot fail to fall in love with a 
nature which met life so joyously, and from childhood 
to extreme old age was resolved to see life at its best 
and be responsive to its many-sided experiences.” 


Colloid Chemistry. 

(1) Les collotJes Par J. Duclaux. (Actuality scien- 

tifiques.) Ouvrage couronne par l’Academie des 
Sciences. Troisiime edition, enticement revue et 
augmentee Pp vm + 290 (Paris: Gauthier- 
Villars et Cie, 1924.) 15 francs 

(2) The Elements of Colloidal Chemistry . By Prof. 
Herbert Freundlich. Translated by Prof George 
Barger. Pp vii +210 (London: Methuen and Co., 
Ltd , 1925.) 7* 6 d net. 

(3) Colloid Chemistry: an Introduction , with some 
Practical Applications. By Jerome Alexander. 
Second edition, revised and enlarged. Pp. viii + 208. 
(London Chapman and Hall, Ltd , 1925.) 9 s. 6 d. 
net. 

HE reviewer confronted with three works on the 
same subject, written by authors belonging to 
three different nationalities, is almost irresistibly 
tempted to enlarge on national character in scientific 
writing. To escape this temptation he has adopted the 
prudent course of leaving it to the reader to decide what 
part racial and what part individual characteristics 
bear'in determining the difference in treatment. 
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(1) The author is one of the earliest and most 
determined representatives of the purely chemical 
school, and his work is an admirably lucid and elegant 
attempt to present the properties of colloids from this 
point of view. His type substance is colloidal ferric 
hydroxide sol, the particles of which are complexes of 
n molecules of ferric hydroxide to one of ferric chloride, 
which is ionised and causes the positive charge, n may 
vary from about 25 to 800, though with n>400 the 
sol becomes unstable. A similar “ condensed ” com¬ 
position is postulated for other colloids, though the 
ionising group may be absent m those which are 
electrically neutral Where this view encounters 
obvious difficulties, as in the sols of the noble metals, 
the author falls back on the impurities which are 
essential constituents of stable sols. He complains 
that many colloid chemists appear to have no use for 
the balance and the burette, and it is therefore curious 
that the work of Pauli, to whom this (not quite unjust) 
reproach certainly does not apply, receives no mention. 
More especially his work on silver sols is of fundamental 
importance, incidentally his careful investigations of 
ferric hydroxide sol lead to conclusions which differ 
from those of the author. 

Adsorption receives critical treatment in the second 
half of the work , the author justly points out how 
much of the theoretical work has been done with so 
extremely ill-defined a body as charcoal, and on the whole 
concludes that the importance of adsorption in colloidal 
phenomena has been overrated. A reference to Freund- 
lich’s great “ Kapillarchemie ” leads up to the delightful 
statement, italicised in the original: “ il n'y a pas de 
chimie rapillaire distincte de la chimie ordinaire ” 

The author’s very original views on gel structure and 
on hydration unfortunately do not lend themselves to 
a short summary, but deserve careful study. 

(2) Freundlich’s “ Elements ” follows the general 
plan of the larger work mentioned above. After an 
introductory chapter, the phenomena at the various 
types of interfaces are described, and only then are 
colloid systems discussed in some detail. Both the 
electric charge on particles and electrolyte coagulation 
arc ultimately traced back to adsorption. Even the 
less familiar disperse systems, like foams, smokes and 
solid dispersions, are not omitted, and, without devoting 
excessive space or special chapters to “ applications,” 
the author manages to give many striking instances to 
show how the study of colloids is providing explanations 
of natural phenomena. 

Prof. Barger’s translation is a faithful and—apart, 
perhaps, from a few hyphenated adjectives—idiomatic 
rendering of the original. In a note, which must 
command the sympathy of everybody who has had to 
write about the subject, he suggests that “ a determined 
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attempt ” should be made to find equivalents for the 
German verb “ quellen ” and the noun and adjective 
derived from it The usual rendering “ swelling ” is 
certainly unsatisfactory, and the lack of an adjective 
and noun—though not by any means confined to this 
verb —leads to painful circumscriptions It is to be 
hoped that purists will not be too violently upset by 
Prof. Barger’s suggested terms * turgesce, turgescible, 
and turgescence. 

The serious student of colloids cannot do better than 
to study Duclaux’s and Freundlich’s books together. 
If he finally arrives at the conclusion that his attitude 
for the present must be that defined by the venerable 
motto, “ Nullius in verba/* he will have no reason to 
regret the time spent on them 

(3) The plan of this hook differs radically from that 
of either of the works just discussed Nearly three- 
quarters of the total space is devoted to “ applications ” 
covering pretty nearly the entire range of human 
activities, and falling under the three heads with which 
the reader of the literature of colloids must be becoming 
familiar problems which have been elucidated, prob¬ 
lems which may some day be solved, and a large mass 
of material which is restated in a new terminology. 
This is not to say that these chapters do not contain 
many interesting things, but it is unreasonable to expect 
any sense of proportion in approaching them from a 
reader who has been provided with merely 54 pages of 
theory The first section of this inadequate part, 
curiously entitled “ Material Units,” wastes space on 
brief excursions into relativity, isotopes, the size of the 
electron, and other topics the bearing of which on the 
subject is difficult to discover Equally difficult is it 
to find any plan in the chapter on the general properties, 
which begins surprisingly with protection, and ends 
with half a page on viscosity. The whole book gives 
the impression of having been written with the intention 
of assisting in the very active propaganda for colloid 
chemistry which has for some time been earned on in 
the United States 

One feature, which could have been noticed in about 
a dozen books in recent years, may conveniently be 
mentioned here. In his first publication on the subject, 
Zsigmondy gave a plate showing various microscopic 
objects, and gave the magnification as “ 1:10,000.” 
This singular way of describing a magnification has been 
copied religiously with the plate by a number of 
authors; in the book under review the figure has, in 
addition, been reduced to about two-thirds of the 
original size. These things are probably not sufficient 
(as Macaulay wrote on & similar occasion) “ to make 
one despair of the human species/* but they do throw 
a curious light on the way in which books are made. 

E. II, 


Water Plants. 

Biologische und morphologtsche Untersuchungen uber 
Wasset- und Sump/gewackse Von Prof. Dr. Hugo 
Gluck VierterTeil* Untergctauchte und Schwimm- 
blattflora. Pp viii-f 746 + 8 Tafeln. (Jena Gustav 
Fischer, 1924 ) 45 gold marks. 

HE extreme variability which water plants show 
under varying environmental conditions is well 
known Almost equally well known are Dr. Gluck’s 
monumental studies on these plants, of which a further 
contribution is now available This fourth volume of 
the series deals chiefly with the submerged and floating 
leaved floras of Europe and the Mediterranean regions, 
but it also contains a supplement to the third volume, 
which dealt with marsh plants While reference is 
made to all the more important genera of water plants, 
the larger genera like Ranunculus, Potamogeton, and 
the water lilies naturally receive most attention 
Dr. Gluck's method is to describe quantitatively, so 
far as is possible, the form variations observed cither 
in Nature or under cultural conditions lie recognises 
these vanations as being either of genetic origin or else 
as due to environmental conditions Like its pre¬ 
decessors, this volume is noteworthy for the mass of 
new material recorded The treatment of variation in 
Nuphar and Nymphaea is exceedingly well done, 
including as it does descriptions of the variability of 
the pollen grains and carpels In dealing with other 
genera, the author points out that the summer leaf 
forms of many species are often strikingly different 
from those produced during winter For example, the 
form of Potamogeton enspus known as P serratulus 
Schr (— P. serratus Iiuds ), with relatively narrower 
leaves, serrated margins,and longer intemodes, has been 
grown in culture as the winter form of type plants. 
The forms found in running water often differ in a 
similar way from those of standing water The inter¬ 
nodes and leaves are relatively longer in running water, 
ac cording to Dr Gluck, a good example being provided 
m P perjoliatus var lanceolatus Blytt 

It may be urged that the role of light intensity or 
of duration of exposure to light has been somewhat 
neglected by I)r. Gluck Many of the types described 
as winter forms or running water forms (as in the 
examples quoted) may occur in summer or in standing 
water if the water is sufficiently deep Some of these 
forms have been produced recently by culture in light 
of low intensity. It is probable that this factor, which 
would operate in water, in running water or m deep 
standing water, is the common feature which produces 
longer mtemodcs and smaller and narrower leaves 
under these natural conditions. The changes are those 
which, in more extreme form* are produced in etiolation. 
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For comparative purposes, therefore, the value of the 
numerous tables given in this book would have been 
greatly enhanced if data as to the depth of the water 
(and hence indirectly the light intensity), m which the 
various forms occurred, had been always included 
This single criticism need not, however, prevent us 
from congratulating Dr Gluck on an exceedingly 
valuable contribution to the study of form variation 
and to aquatic biology. 


Our Bookshelf. 

IVettervorhersage die Fortschntte der synoptischen 

Meteorologie Von Prof. Dr. Walter Georgn. (Wissen- 
schaftliche Forschungsberichte • Naturwissenschaft- 
lichc Reihe, Band u) Pp \Tiif114 (Dresden 
und Leipzig : Theodor Steinkopff, 1924 ) 4 50 gold 

marks. „ 

The title chosen by Dr Georgn for this work— “ The 
Progress of Synoptic Meteorology ”—is perhaps rather 
ambitious fot a work which runs to no more than 111 
pages It is largely an account of the meteorological 
theories of V and J. Bjerknes and of I M Exner, 
one might almost say of the Norwegian and Austrian 
schools of meteorology, but it contains also short 
accounts of certain lines of research not especially 
associated with these si huols 
After the first introductory chapter, which describes 
the construction of synoptic weather charts, there 
follows a summary of the views of V and J Bjerknes 
on the origin and structure of the cyclones of temperate 
latitudes, together with a short account of Exner’s 
theory of cyclonic formation as a result of the obstruc¬ 
tion of the circumpolar easterly winds by mountain 
ranges The third chapter deals with the travel of 
pressure and wind systems and of the weather associated 
with them , in other words, with the phenomena upon 
which the practice of synoptic forecasting rests. This 
discussion is in terms of the two schools of thought to 
which reference has already been made , the moving 
streams of air are regarded as more fundamental than 
the pressure-systems with which they are associated, 
a conclusion which had been reached many years ago 
by Sir Napier Shaw m Great Britain as a result of his 
investigation into the life-history of surface air currents 
The account of Ficker’s idea of “ high ” and “ low ” 
cyclones and anticyclones towards the end of this third 
chapter is a timely reminder that no theory of cyclones 
and anticyclones is complete which relies on tempera¬ 
ture differences in the troposphere for explaining the 
differences of pressure between these systems, for it 
is well known that at a height of about ten kilometres, 

1 e near the top of the troposphere, variations of 
pressure occur at least as large as those observed on 
the ground, and these arc potent factors in the deter¬ 
mination of the pressure at the level of the ground. 
It is natural, however, that in dealing with progress 
in synoptic weather forecasting, greater stress should 
be laid on the phenomena of the lower layers, about 
which wc have abundant information. 

Meteorologists will no doubt be grateful to Dr. 
Georgii for condensing into so small a space material 
scattered in numerous separate papers in several 
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languages, and where abbreviation has been perhaps 
excessive, references are always given, which enable 
the reader to consult those papers for fuller information. 

The Synthesis of Nitrogen Ring Compounds containing 
a Single Hetero-Atom [Nitrogen^. By Cecil Hollins. 
Pp 423 (London : Ernest Benn, Ltd , 1924.) 

55 * net > 

It would be interesting to know how much time is 
annually expended in chemical laboratories m the 
preparation of carbon compounds, already recorded in 
the literature, but which their would-be discoverers 
believe to be new substances. The considerable waste 
of energy involved will, however, appear small if 
compared with that resulting from the choice of the 
less suitable methods of attack of a defined problem 
in organic synthesis. It cannot be said that exist¬ 
ing safeguards, Bcilstem, Richter, Stelzner, Meyer- 
Jacobscn, and the general indexes, are sufficient to 
protect us from these dangers 

Elbs ' 4 Kohlcnstoffverbtndungen” (1889) was an early 
attempt to meet this need, but the basis of the work 
was so broad that the execution of the plan seems a 
prodigious task at the present time, and only possible 
to a Mellor of organic chemical literature Mr Hollins 
has chosen a section of the heterocyclic compounds, 
cyclic substances with one ring nitrogen member, and 
has produced a compilation of very considerable 
utility, especially to those whose investigations touch 
the chemistry of the derivatives of pyrrole and pyridine. 
The arrangement of the material is excellent, and the 
information which the book can give is very readily 
accessible The claim that the treatment is exhaustive 
is on the whole justified, but there are nevertheless 
omissions, fot* example, the list of o-nitrobenzaldehydes 
which have been converted into indigotms is incom¬ 
plete There are also inaccuracies such as the formula 
for dehydracetic acid given on pp 188, 212, but neither 
the gaps nor the mistakes are so numerousas to detract 
seriously from the value of the book. The analogies 
which the author perceives as existing between certain 
synthetical methods are often suggestive, but the 
theoretical aspect is here of subsidiary interest and, 
though some of the views expressed can be vigorously 
contested, it is not an important criticism that the 
work is scarcely adequate as a treatise on reaction 
mechanism Not only the author but also the pub¬ 
lishers are to be congratulated on an enterprise unusual 
in English organic chemical literature. 

R. Robinson. 

League of Nations; Committee on Intellectual Co-opera¬ 
tion, Index Btbltographtcus: International Cata¬ 
logue of Sources of Current Bibliographical Information 
(Periodicals and Institutions ). Arranged and edited 
by Marcel Godet. Pp. xvi + 233, (London: Con¬ 
stable and Co., Ltd., 1925.) 4s. net. 

The work before us is an International Directory 
of current periodical publications and card-indexing 
institutions which profess to keep their clients abreaat 
of current progress in their respective branches by 
means of abstracts of papers, book reviews, or book 
lists. The work has been clearly conceived, and the 
material collected is well arranged, edited, and printed. 
Entries are numbered and classified by the Dewey 
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system, then rearranged by country of origin, and 
finally indexed alphabetically by titles. 

A weak point in the past m all international ventures 
has been the inadequate central control. Here M. 
Godet deserves our commiseration rather than our 
censure. In his preface he shows that he has striven 
to infuse into his contributors his spirit of enthusiasm 
for international service Nevertheless, he has failed - 
notably, we regret to say, in the case of the British 
contingent Omissions wc expected to find, but not 
omissions of the principal national sources of reference 
Indeed, in many broad highways of literature, eg 
history, theology, education, law, geology, et( , we 
have failed to find a single British publication recorded 
The following list of omissions will be sufficient to justify 
our criticism * as will be seen, it includes a few foreign 
entries Bodleian Quarterly Record, Bulletin of the 
John Rylands Library, Special Libraries, New States¬ 
man (Digest of Parliamentary Papers), English Histori¬ 
cal Review } Geographical Rcviciv, International Journal 
of Psycho-Analysts , Eugenics Review , Lxtncet, Hermes , 
Architectural Association’s Journal (Analytical Digest), 
Geological Society’s Geological Literature, Royal Horti¬ 
cultural Society (Analytical Digest), Jahrbuch der 
Radioaktivitat, Science Progress , The Analyst , Zeit- 
schnft fur analytiscke Chemie, Zeitschnjt fur anorga - 
mseke Chemte, and the Zoological Society's Record. 
The list could be extended if space allowed An excep¬ 
tion to our remarks, however, should be made in the 
case of the British contributor to the Useful Arts. 
This section is fairly well covered 

North Star Navigation By L M Berkeley Pp 86 

(New York : The White Book and Supply ( 0,1924 ) 

3.75 dollars. 

It may be taken as an axiom in practical navigation 
that, so far at least as the northern hemisphere is 
concerned, no pair of observations can be depended 
upon to furnish with greater readiness and simplicity 
the true position of a ship than an altitude of Polaris— 
the Pole-star—in combination with that of some other 
star, observed about the same time on a reasonably 
large azimuth, and preferably m the neighbourhood of 
the prime vertical. 

This is the problem dealt with in Mr. Berkeley’s 
volume upon somewhat novel lines. The general 
practice is to reduce the altitude of Polaris to meridian 
by one or other of the numerous tables supplied for 
that purpose in the almanacs and collections of nautical 
tables, thus obtaining the latitude at once by simple 
inspection; while the zenith distance of the second 
star, that is, the complement of the altitude, forms the 
third side of a triangle in which the polar distance of 
the star, and the co-latitude, obtained as above, 
represent the other two sides. From these three sides 
the hour angle of the star can be calculated by the 
ordinary formulae of spherical trigonometry, whence 
ship mean time and longitude easily follow. 

The author of “ North Star Navigation ” employs 
methods of his own which, as compared with the 
prooedure described above, can scarcely be said to gain 
anything in brevity or simplicity. Moreover, several 
Special tables are required in the process proposed, two 
<rf Which would appear to need recalculation year by 
year, tine mathematical basis of the methods, how¬ 
ever, is stated in the volume in minute detail, and will 
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perhaps arouse interest amongst astronomers and 
mathematicians, but it is scarcely likely that any great 
number of practical navigators will be tempted to 
exchange their old lamps for the new ones here set 
before them 

Fundamentals of Bio-chemistry in relation to Human 
Physiology By T R. Parsons Second edition 
Pp. xn + 295 (Cambridge: W Ileffei and Sops, 
Ltd. ; London : Simpkin, Marshall and Co., Ltd., 
1924 ) t oi" 6 d net 

Tiik appearance of a second edition of this little work 
eighteen months after the first is itself a good recom¬ 
mendation, and this favourable impression is confirmed 
on closer acquaintance It fills a definite gap in 
biochemical literature as a short, readable, and up-to- 
date account of the theoretical aspect of the subject 
as distinct from the practical The chief additions 
made to this edition are a short account of the prepara¬ 
tion and properties of insulin and a section on Werner’s 
views of the constitution of urea No criticism can be 
levelled at the subject matter or its presentation, 
which is admirable as a short introduction to the 
subject of biochemistry Apart from a few typo¬ 
graphical errors, there are one or two other lapses to 
be noted . thus the phrase “ the excitation passes from 
muscle to nerve ’’ is not particularly happy, whilst 
insulin is not administered “ in the form of repeated 
intravenous injections ” (the italics are ours), nor is 
the method of standardising insulin mentioned likely 
to prove satisfactory. These faults detract but little 
from the general high level of the book The subject 
matter includes chapters on the chemistry, digestion, 
and metabolism of the foodstuffs, on physical chemistry, 
including the activity of enzymes, and on the respiratory 
gases. 

Melanges de matheniatiques el de physique. Par £mile 
Picard. Pp. v + 366 (Pans Gauthier-Villars et 
Cie, 1924 ) 25 francs. 

This is a very miscellaneous volume There are some 
obituary notices and discourses on anniversaries , an 
essay or two from reviews and reports , a chapter of 
a book ; and two original papers Everything that 
M, Picard writes is worth reading, but here he is usually 
reproducing arguments and views familiar to all who 
know his work. The personal articles are more 
distinctive; M Picard excels in a form m which so 
many of his countrymen are eminent, the account of 
Abel’s life and work is a model of concise scientific 
biography. 

As the title indicates, the relations between mathe¬ 
matics and physics form the thread connecting all this 
very varied matter. This is not the place to discuss 
M. Picard’s views ; but so much has now been written 
round this theme that we wish that some acute but 
painstaking person would endeavour to reduce it all 
to order, and explain to us what is common to all 
writers and what is still m dispute. Perhaps the task 
is impossible; the question is really that of the relations 
between two types of mind, and may be eternally in¬ 
explicable ; it may be that the views of M. Picard, or 
of any* other, if reflected in any other mind, would 
cease to be his views. But unless some such co-ordina¬ 
tion is possible, the deep learning and keen insight dis¬ 
played in these discussions must be largely wasted. 
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Letters to the Editor. 

[The Editor does not hold himself respons hie for 
opinions expressed by his correspondtnts Nether 
can he undertake to return , nor to correspond with 
the writers of y rejected manuscripts intended for 
this or any other part of Na 1 ukf. No notice is 
taken of anonymous communications ] 

The Effect of the Earth's Rotation on the Velocity 
of Light. 

Prof, Michelson has now relieved his Newtonian 
mind bv carrying through his heroic experiment, 
reported in Nature of April 18, p 560 He finds, as 
he anticipated, that the ether around the earth is not 
disturbed into a whirl by the earth's rotation This 
was to be expected, has seemed m fact inevitable, if 
the ether is the universal medium m which matter 
subsists as independent small atomic structures, each 
with its field of main activity purelv local, in the 
manner vividly illustrated in less abstract days by the 
vortex atoms of Lord Kelvin Like the aberration of 
light, the effect under notice is of the first order 
(vjc), and so is conspicuous far above the very refined 
modern relativity so called, which is founded on 
second order (v 2 jc 2 ) experiments and theory 

To those who still cherish the belief, as above 
expressed, that the result arises naturally from actual 
rotation of the earth relative to the surrounding ether, 
and so axe not reduced to ascribing it to occult 
mutual influence of the universe as a whole (for the 
effect revealed, whether it is called rotation of the 
earth or not, must be relative to something other than 
a surrounding vacuity), amain interest of this tour de 
force will perhaps he in a different direction The 
astronomical aberration of light was discovered and 
elucidated by Bradley, while Newton was still living, 
on a basis which required the ether to be stagnant— 
or at most to move imitation ally near the earth as 
Stokes indiccited Until recently, perhaps still, this 
criterion has remained uncertain to about one-fifth 
of one per cent,, for the constant of aberration remained 
unsettled, and so might be a varying quantity, with¬ 
in that degree Prof Michelson and Prof Gale 
seem to have here missed, not very widely, a full 
decision on this fundamental astronomical datum by a 
single purely terrestrial experiment, for their margin of 
uncertainty as now announced appears to be only 
twelve times that of the most refined determinations of 
astronomy (Some of the recorded deviations from 
the mean are, howevei, large, with preponderance in 
one direction, so as to suggest weighting which would 
improve the result) 

The finite velocity of light, after resting for two 
centuries on indirect, but of course adequate, celestial 
evidence, was brought down to earth by direct meas¬ 
ures by Fizcau, Foucault, Newcomb, and Michelson. 
ft seems noteworthy that the present experiment has 
just missed, by no great margin, fixing the distance of 
the sun, the base line of astronomy, by measurements 
purely optical, free from need of confirmation by othei 
determinations whether directly parallactic or in¬ 
direct results of gravitational astronomy. 

Joseph Larmor, 

Cambridge, April 19 

The experiments of Profs Michelson and Gale, 
described in Nauure of April 18, are of such funda¬ 
mental consequence that it is important to express 
their physical implications in the simplest possible 
way 

Prof Michelson's original mathematical discussion 
of the experiment {Phil Mag 8 (1904), p 716) appears 
to be inadequate , it wrongly supposes the path of a 
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ray of light relative to rotating axes to be a straight 
line The essential features of the problem are all 
reproduced if the ray of light is imagined, instead of 
describing a rectangle as in the actual experiment, to 
describe a circle, or rather a many-sided polygon 
inscribed in a circle Let a be the radius and A the 
area of this circle To a first approximation, the time 
required for a beam of light to get round the circle in 
either direction is 2 ra/c, where c is the standard 
velocity of light. On account of the earth’s rotation, 
the material circle rotates in space with an angular 
velocity w sin B Thus while the beams of light are 
moving once round the circle, the mirror which con¬ 
stitutes both starting-point and winning-post moves 
round the circle a distance 2ira*wsm0/c to meet the 
ray which is travelling in the clockwise direction, 
thereby lengthening the course for the anti-clockwise 
ray by an equal amount The difference of path 
for the two rays is accordingly twice this amount, or 
4^4wsm0/c, and this formula can be shown to be 
equally valid for the rectangular path of the actual 
experiment 

If the velocity of each ray in space is precise!}' c, the 
phase-difference between the two rays (in complete 
fringes) will be 

4 A w sin 0 
A = \c 

which is the formula used by Michelson and Gale, and 
verified by their experiments If the two velocities 
are equal to one another, although not precisely equal 
to c t the formula holds as an approximation If the 
velocities are unequal, the formula fails 

Freed of all hypotheses about the ether, the experi¬ 
ments appear to show that the velocity of light in 
space is the same (to within one part m io u ) whether 
the light travels in the direction of the earth’s rota¬ 
tion or in the contrary direction "I his is in accord¬ 
ance with the theory of relativity. Thus the experi¬ 
ments do not; affect the position of this theory, although 
a contrary result would have destroyed the theory. 
The experiments show either that there is no ether or 
else that, if there is an ether, the earth does not drag 
tins ether into motion by its rotation 

The original Michelson-Morley experiment admits of 
three separate interpretations (a) there is no ether; 
(6) there is an ether which accompanies the earth in its 
motion; (c) there is an ether which is at rest in space, 
bodies moving through it undergoing contraction lq 
accordance with the Lorentz-Fitzgerald formula. 
The present experiments dispose of interpretation 
(6), which, however, is generally supposed to be 
adequately disposed of already by the phenomenon 
of astronomical aberration. Interpretations (a) and 
(c) remain open, and the experiments do not appear to 
provide the means of deciding between them 

J. H. Jeans 


The Dinosaur Region In Tanganyika Territory. 

Mr. C. W. Hobeey's interesting article m Nature 
of April 18 (p. 573) ought to cany conviction as to 
the importance of the small collecting expedition 
which has been organised by the Trustees of the 
British Museum. In a short note published in this 
journal a year ago (March 8, 1924, p. 361) Giganto- 
saurus (or Tomieria), the main object of this expedi¬ 
tion, was referred to in a manner which seems to be 
almost playful The animal which is desenbed as 
having ' more slender limbs ” than the American 
Diplodocus is a giant of stupendous size, possessing 
a humerus seven feet long, in its massiveness by no 
means suggestive of a creature of graceful or slender 
build. Without further qualification the description 
scarcely does justice to this wonderful animal. 
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Size is in fact a consideration of very practical 
importance. In the present instance everything must 
be done on a large scale—the excavation of the bones, 
their treatment on the spot, their transport to the 
coast and their freight to London. It is obvious that 
the work must be expensive, and I venture to hope 
that practical assistance will be given to the Museum, 
to enable it to continue and to make more complete 
the work already m progress The excavation of the 
site can be carried on, until the end of the present 
year at least, by means of funds in the hands of the 
Trustees. It can only be done, however, on a very 
modest scale, by restricting the number of workers, 
and their remuneration, to a minimum Even with 
this restricted programme it cannot be continued 
long enough to derive all the results obtainable from 
the bone9 which are lying on the surface, or close 
beneath it, m great profusion What variety of life 
is represented by the fossils is at present uncertain, 
but the consignment just received from Mr. W E 
Cutler, who is in charge, indicates that the bones are 
m an excellent state of preservation and that they 
are by no means all of one kind The extent of the 
Dinosaurian fauna of Africa has yet to be explored, 
and it must be remembered that this Continent has 
constantly yielded fresh surprises in animal life 

The study of African dinosaurs is almost at its 
commencement, but we know that the material is 
there, ready to be picked up by any one provided with 
a sufficiently long purse Certain friends of the 
Museum have already sent generous contributions, * 
bv means of which a fund of some hundreds of pounds 
has been raised It is a very welcome addition to 
our resources, and it will materially help us to carry 
out the work more satisfactorily than would otherwise 
have been possible It falls far short, however, of 
our actual requirements, and 1 appeal for a material 
enlargement of the fund Contributions, large or 
small, may be sent to me at the Natural History 
Museum, marked " Tanganyika Fund " 

Sidney F Harmer 
British Museum (Natural History), 

Cromwell Road, S W 5 


Method of Measuring Deep Sea Tides. 

In a letter to Nature of April 4 under this heading 
Prof. R W. Wood suggests the use of a subsurface 
buoy as an " artificial island '* for supporting recording 
tidal gauges, m order to study the tidal rise and fall 
in the open sea. Many readers of Nature are, of 
course, aware that a similar contrivance was worked 
out by Swedish oceanographers more than fifteen 
years ago, and has been repeatedly used with very 
satisfactory results, m order to take continuous records 
of the subsurface currents from points in the open 
sea off the coasts of Sweden 

A large buoy of half a cubic metre capacity with a 
net buoyancy of some 300 kgm. is kept submerged at 
a depth of from five to ten metres below the surface 
(the depth being fixed so as not to interfere with 
shipping) by double anchorage, the cables diverging 
by aoout 120°. From the buoy one or two recording 
current meters of the Pettersson type are suspended 
at the desired depth, taking observations of the 
direction and the velocity of the current every 
thirtieth minute for a fortnight without recharging. 
As many as three such " Ekman buoys " have been 
used simultaneously at different localities, while the 
research vessel was otherwise engaged. As the point 
of suspension, that is, the buoy, S practically without 
any proper motion, the observations thus obtained 
are perfectly free from the errors inherent in current 
observations taken from ships swinging at anchor, 
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and thus the tidal currents as well as the residual 
current can be computed correctly A large number 
of such current observations which have been taken 
in the course of the last few years are at present 
being worked up for publication 

For some time it has been the intention of the 
Swedish hydrographers to use the same arrangement 
for establishing a kind of submarine hydrographic 
station in the open sea, the water temperature being 
taken by thermographs, the horizontal movements 
by recording current metres, and the vertical move¬ 
ments by means of balanced submarine floats rising 
and falling with the boundary of the layer in which 
they float, and recording its vertical movements by 
means of pressure-gauges, such as have already been 
used at our coastal stations By means of two such 
buoys marked with flag-staffs showing above the 
surface and anchored some distance apart in the 
open sea, a base-line can be obtained serving to define 
the movements of large subsurface drifteis marked 
with small surface buoys, and thus one should be 
able to follow directly the movements of the water 
during a tidal period The rise and fall of the water 
level should at the same time be studied by means 
of recording pressure - gauges, and the currents, as 
usual, by our registering current meters By means 
of one or two such mid-sea tidal stations anchored 
at representative points, and supplemented b\ con¬ 
tinuous observations from lightships, the intricate 
problems related to the tidal wave in the North Sea 
might be brought considerably nearer their solution 
This scheme, which has been on the Swedish pro¬ 
gramme for some time, can obviously be cairied out 
only by the co-ordinated efforts of the nations 
interested 

Regarding the use of the submerged buo\ for 
observations over great depths, no experience has so 
far been gained, the greatest depths at which it has 
hitherto been used being about 100 metres At 
depths much greater than a few hundred metres, the 
weight of the anchors and wire-rope required would 
probably be a serious obstacle For particulars of 
the apparatus 1 may refer to Sven ska Hydrografisk- 
Fiiohgtska Kommissionens Sknfto , 5, and Quarterly 
Journal of the Royal Meteorological Society, June 
1914. Hans Pettersson 

Oceanografiska Institutionen, 

Goteborgs Hogskola 


An Amphoteric Substance in the Radula of the 
Whelk (Bucclfwm undatum). 

The experiments of J. Loeb ("Proteins and the 
Theory of Colloidal Behavior," New York, 1922) 
have shown that the iso-electnc point of amphoteric 
substances is readily determined by staining them with 
basic or acidic 10ns or dyes at known hydrogen-ion 
concentrations The method has since been applied 
lor the determination of the iso-electric point of the 
mycelium of Rhizopus (Robbins, W. J , 1924, Journ 
Gen. Physiol, 6, 259) and of bacteria (Steam, E W , 
and Steam, A. E., 1924, Journ . BactenoL , 9, 463) by 
staining with dyes. 

The radula of Buccinum appears to consist of two 
zones, a young newly formed part (chitin A) and an 
older part (chitin B) Passing along the radula, the 
change from chitin A to chitin B is sudden, though a 
small portion of chitin A persists in the base of each 
tooth throughout The reactions of A and B differ 
entirety and will be fully dealt with in a forthcoming 
paper by one of us (T H. R.). 

Radulae were soaked in buffer solutions of known 
F„ to which had been added a few drops of a solution 
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containing one of the following 10ns, Ag + , Cu ++ , 
CNS', and Fe(CN) ft "" The radulae were then washed 
so that the 10ns were only retained where they had 
combined with the chitin The presence of the com¬ 
bined ions was readily detected by the usual reagents, 
the silver going black on development with hydro- 

? [uinone, the copper being converted into the brown 
errocyarmle by K 4 Fe(CN) fl , and the CNS' and 
Fe(CN) fl "" giving the usual reel and blue colours 
respectively with ferric chloride, 

Since an amphoteric substance is basic on the acid 
side of the iso-electric point and acidic on the alkaline 
side, the basic copper and silver 10ns should combine 
with it only if the solution is more alkaline than the 
iso-dectric point Conversely, the acid 10ns CNS' 
and Fe(CN) fl "" will only combine with the substance on 
the aud side of its iso-electric point 

The results of a typical experiment are shown in the 
table 


Pn of Solution 


Ion present 

! 10 

22 2 0 

3 0 

3 


Ag 1 


All deep black 



Chitin A 

White 

I ' amt Grey 

grey u cy 

Black 

Deep 

black 

„ B 

Fe(CN),"" 


All deep blue 



Chitin A 

Deep 

blue 

»« It 

White 

White 

„ B 


Chitin A and chitin B arc seen to be very different 
Whereas chitin A combines with both anions and 
cations irrespective of the P H , chitin B appears to be 
an amphoteric substance with an iso-electric point at 
about P*z 6 in a more acid solution it is basic, and 
combines with the ferrocyanide anion but cannot 
combine with the silver cation f in a more alkaline solu¬ 
tion it is acidic, and combines with the silver cation 
but cannot with the ferrocyanide anion 

Identical results were obtained with fresh raduke 
and with those which had been previously boiled in 
strong potash to remove adhering tissue 

From these experiments, the change undergone by 
chitin A . on conversion into chitin B appears to be 
profound C F. A Pantin. 

T Howard Rogfrs 
The Marine Biological Laboratory, 

The Hoe, Plymouth, 

March 2 r 


Ball Lightning Phenomena. 

At dawn on the morning of the last day in 1924 
there occurred in the neighbourhood of Aberystwyth, 
m Cardiganshire, a thunderstorm of short duration 
but of unusual violence, and people were alarmed at 
what they saw and heard News reached me that 
a “ ball of fire ” had been seen during that storm at 
a village called New Cross, some 4 miles south-east of 
Aberystwyth On hearing this I went over to interview 
the observers I found three at once ; Mr. and Mrs. 
Pugh and Mr Morgan at the inn. Mr Pugh’s atten¬ 
tion was first attracted by a terrific noise On looking 
out his bedroom window what he saw he described as 
" falling lumps of fierv material ” and as a “ scattering 
of fire as from a centre " about level with the ground, 
and, apparently, not far from the house The house 
shook, and the effect was alarming. The three did 
not venture out for half an hour after the event At 
Penywern, a farm-house near by, a window pane 
shown to me was clacked by the explosion. 

1 found another observer, Mr Davies He said 
that whilst dressing he looked out to see what kind 
of weather it was, and whilst at the window saw a 
brilliant ball of fire at some height from the ground 
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in a direction 30° or 40° from the horizon. The 44 ball 1 ' 
was more or less round but with luminous protuber¬ 
ances The direction m azimuth tallied with that of 
Pugh It is likely, therefore, that Davies saw the 
same object as was seen by Pugh but at an earlier 
epoch. Unfortunately Davies withdrew his gaze, 
involuntarily, owing to the startling brightness and 
strangeness of the vision and, consequently, saw no 
more Had he continued observing the story might 
have been complete. 

Whilst at New Cross 1 was told that strange things 
had been seen by Mr. Edwards, of Glanrhos, four and 
a half miles away m direct line I # proceeded there, 
and Mr Edwards verv kindly and readily described 
all he had seen and experienced Manv things hap¬ 
pened on the premises, but the following is the most 
important Mr Edwards was in the barn when the 
crash happened He was thrown bodily backward 
but not m any way damaged On looking out he 
saw what appeared to be three distinct luminous 
masses dropping on the manure heap in the yard 
This was followed by a column of smoke or vapour 
using from the place of impact This occurred during 
a shower of hail The hailstones were unusually 
large—half an inch or even an inch across, and of 
\ery mcgular shape 

In these accounts there appears to be one point of 
interest common to both Mr Edvards saw the 
luminous volumes after he had been thrown At the 
instant of being thrown he was in the act of bending 
to lift into a \essel some chaffed material that was 
lying on the floor of the barn, and had his eves fixed 
on the job Similarly Mr Pugh also, he heard the 
crash first and on looking out saw the luminous 
objects There was an interval, therefore, between 
hearing and seeing m both cases which cannot be 
explained on the assumption that what occurred was 
an ordinary single electric discharge Either there 
must have been at least two discharges with an inter¬ 
val between, or something happened in a much more 
leisurely manner than an ordinary electric discharge 
Are these luminous objects likely to be identical with 
the ball lightning ? It is not suggested m the account 
given that the luminous objects were solid bodies 

* Davies 


Llys Teg, 

Pont-rhyd-fendigaid, 

Cardiganshire 


Sound Production by Insect*. 

Under this heading in Nature of March 21, p. 437, 
there was a short notice of a paper published by Dr 
F E Lutz in the Bulletin of the American Museum 
of Natural History, vol. 50, p 333, 1924. I have 
not been able to avail myself of the original paper, 
but the review bnngs forward several interesting 
points. The view expressed is : that our present 
knowledge does not furnish good grounds for believing 
that the few cases in which we hear insect sounds 
are exceptions to a rule, namely, that insects do not 
communicate by that means; that in the case of 
Orthoptera the presence of extreme specialisations 
for making sounds, accompanied by what appear to 
be definite ears, are grounds for thinking that here 
communications may be carried out by sound; but 
the fact that termites, which are not known to stridutate, 
have the same sort of ear as that possessed by crickets 
and long-horned grasshoppers, weakens the argument 
somewhat 

I should like to direct attention to a recent paper 
which I published in the Trans. Ent. Soc. Lond., 
Parts III. and IV., p. 492, 1924, on the habits of 
Brazilian insects. In the course of this paper I 
mentioned that I had observed termite soldiers making 
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noises by two different means, (1) by vibrating their 
bodies up and down and hitting their hard " chins ” 
against tne ground (Comitermes simths , Hag.), (2) by 
sharply crossing one mandible over the other (Mtro- 
termes fur, Silv ) In some species the mandibles 
have even been modified for the purpose and are 
asymmetrical. So far as my observations went, the 
termites only made a noise when there was danger 
about, such as when I broke open their nests, and 
then each Cornitermes soldier would tap violently for 
perhaps half a minute, pause as though listening to 
the tappings of its neighbours, and then recommence 

Other insects, for example various beetles, will 
stndulate when attacked Whether this has the 
effect of frightening its enemies is difficult to prove. 
Others again, for example various bugs, only possess 
functional stridulating organs in the male sex. I 
believe I am right when I say that some of these have 
been heard m action when the sexes have been placed 
together In spiders a parallel state of affairs is 
found. I have myself made some of those which 
possess stridulating organs in both sexes (A vicularudae) 
produce sounds by teasing them and putting them on 
the defensive, while the only occasion on which I 
have observed the other type stridulating, in which 
the organs are present in the male alone (Thendudae), 
is when he is in course of his courtship. 

No conclusive experiments have been performed 
to show that spiders can hear. In the first case, 
where the spider is merely trying to frighten its 
enemies, this is not a necessary supposition, but, 
if the sound-producing organs are to be of any value 
m courtship, the female must possess some kind of 
ears, even if they consist merely of a few hairs which 
vibrate in such a way that she can recognise his 
presence. Are we to explain the facts to our satis¬ 
faction by a series of strange coincidences, or by 
admitting our inability to discover the organs of 
hearing m insects and spiders up to the present time ? 

One has got the impression that Dr. Lutz would 
like to explain the origin of stridulating oigans by the 
mutational theory Something of a Lamarckian 
nature would probably fit the facts more easily 

W S Bristowe 

Winmngton Hall, Northwich, Cheshire, 

March 23 


A Method of Determining the Frequency 
of a Tuning Fork. 

In an experiment performed in this laboratory on 
the determination of surface tensions of liquids by 
the method of ripples, a tuning fork, provided with a 
dipper and slits on the two prongs, was used to 
produce the ripples as well as to illuminate the 
surface of the liquid by intermittent light, obtained 
by passing a narrow beam of sunlight through these 
slits and reflecting it on the surface by a plain mirror 
It thus became necessary to determine accurately 
the frequency of the tuning fork with all its en¬ 
cumbrances. Evidently the ordinary graphic method 
could not be used without introducing more com¬ 
plications and thus altering the frequency, and 
means were not available of utilising the stroboscopic 
method The frequency was, therefore, determined in 
terms of the length, or the time of vibration, of a 
simple pendulum hung in front of the slits of the 
prongs. The light, after passing the two prong slits, 
passed immediately above the bob of the pendulum, 
Illuminating a small cross which connected the bob 
td the suspending thread. The light ultimately fell 
on a drum round which could be wrapped an ordinary 
photographic film 

On setting the prongs and the pendulum an 
oscillation, and revolving the drum and at the same 
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time moving it at right angles to the path of the 
light, a record was obtained on the film consisting 
of alternate patches of light and darkness, on which, 
at regular intervals, was impressed the shadow of 
the above-mentioned cross The frequency of the 
fork could thus be determined by counting and 
estimating or measuring the whole and fractional 
number of bands between two successive impressions 
of the cross. In the absence of any other mechanical 
devices, the drum can be set in rapid revolution by 
the hand and moved across the path of the light, 
again with the hand The fork has of course to be 
electrically maintained 

It may be worth while to direct attention to the 
fact that m all previous experiments on the deter¬ 
minations of surface tensions by the method of 
ripples, two forks have been used, one for producing 
the ripples and the other for illuminating the dis¬ 
turbed surface intermittently, the forks being driven 
electrically in the usual way so that the vibrations 
of the two were synchronous In the present 
experiment, only one fork was used for producing the 
ripples as well as making them visible The values 
obtained of the surface tensions of water and dilute 
salt solutions were consistent among themselves and 
agreed with those given in the Tables, etc The 
experiment was carried out by Mr Jai Kishen, one 
of my M Sc students of last year J B Seth, 
Physics Laboratory, 

Government College, Lahore, 

February 26 


Change of Linkage in Poultry with Age. 

Two dominant sex-linked Mendelian factors in the 
domestic fowl are known from the work of W K 
Agar (Journ Genet, vol 14, pp 2O5-27 2, 1024), 
J B S Haldane (Set , vol, 54, p 663, 1921), and 
G S Serebrovsky (Amar. Nat , vol 56, p 571-572, 
1922), to exhibit partial linkage during spermato¬ 
genesis, as was to be expected if both arc carried by 
the same chromosome One of these, B, causes 
barnng of the feathers , the other, S, causes silver 
as opposed to gold hackles Wc have synthesised 
five cocks of composition, BS bs, 1 c , receiving both 
these factors from one parent only, and mated them 
with bs hens Thus each of the four possible types 
of spermatozoon gave rise to a different tvpe of chick 
So far 648 chicks have been counted We find that 
the linkage between B and S becomes progressively 
weaker with the age of the cocks In their first, 
second, and third breeding years respectively these 
have given 22-9 +■ 1*4 per cent, 36 9 i 2 9 per cent, 
and 47-6136 per cent of cross-overs Thus by the 
third year linkage has practically disappeared. 

So far C B Bridges (Journ. Exp Zool , vol 19, 
pp 1 -19, 1915) lias found a slight increase of crossing- 
over with age m one chromosome only of Drosophila, 
J S Huxley (Brit Journ Exp Biol, vol 1, pp 29- 
96, 1924) a decrease with age in Gam mar us, and 
Castle (Castle, W E , and Wachter, W. L , Genetics , 
vol. 9, pp. 1-12, 1924) no change in mice and rats. 
The variations recorded in plants may be due to 
temperature and other causes besides age. The 
change observed by us might be due to diminished 
rigidity of the chromosomes, increase of the forces 
tending to break them, or other causes. But it is 
of interest as pointing to pre-semle changes in the 
behaviour of the dividing nucleus, and as being the 
clearest case so far recorded in vertebrates of a change 
with age of the " germ-plasm *’ of an individual. 
The experiment is being continued, but will probably 
require another two years for completion 

LBS Haldane. 

F. A. E Crew. 

S 2 
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The Biological Action of Light . 1 

By Prof. Leonard Hill, F.R.S. 

From the National Institute for Medical Research. 


W HILE the heat spectrum, including infra-red, 
visible and ultra-violet rays, extends from a 
wave-length of some 60,000 /a//. 2 to one of 100 /a//, beyond 
the outer dark heat rays arc the Hertzian waves used in 
radio with wave-lengths extending to a thousand metres 
or more. The inner dark heat rays merge into the 
visible, which are of wave-lengths from 700 /a/a (red) to 
400 /a/a (violet). Beyond the visible he the invisible 
ultra-violet rays with wave-length from 400 /a/a to 
100 /a//, and beyond these come the soft X-rays and 
then the hard X-rays and the 7 rays of radium with 
wave-lengths so short as o 01 /a/a. 

The body of a man is surrounded with a horny layer 
of skin beneath which lies the living cells of the epi¬ 
dermis in thin layers and myriad in number Beneath 
them circulates the blood through close woven networks 
of capillaries, in streams some oor mm thick The 
epidermis reflects and scatters rays which fall upon it, 
but some part of the visible rays penetrate and are 
absorbed by the blood beneath, warming it The dark 
heat rays, on the other hand, absorbed mostly by the 
epidermis, warm it more than the blood in the dermis. 
Set as w mdows in an almost impenetrable skm, the eyes 
have been evolved with extreme sensitivity to a narrow 
portion of the spectrum namely, the visible rays. 
To Hertzian waves we are insensitive ; then energy has 
to be converted into sound and heard Likewise we 
cannot feel ultra-violet, X- or y rays a latent period of 
two or three weeks follows exposure to X- or y rays before 
an erythema of the skm and irritation results A latent 
period also follows exposure to ultra-violet rays, but one 
limited to hours While the hard X-rays and y rays and 
secondary rays started by these penetrate in part to 
deep tissues, the active ultra-violet rays are wholly 
absorbed by the epidermis and exert their effect there. 

Sonne found that if dark heat rays are brought to hear 
on the skm up to the just endurable sensation of 
burning, the temperature just beneath the skin will be 
raised to about 43° C On the other hand, if visible 
rays alone are concentrated on the skin to the just 
bearable degree, the temperature just beneath the skin 
will be raised even to 47 0 C This result, confirmed by 
Argyll Campbell and L. Hill, is due to the greater 
absorption of dark heat by the surface layer of the skin 
and a deeper penetration of the visible rays Sonne 
ascribes heliotherapy to the local heating effect of the 
visible rays and has tried to find evidence that such local 
heating of the blood increases specific antibodies of the 
body, e g the diphtheria antitoxic content of the serum 
However, I\ Hartley has reinvestigated this matter 
with great refinement and accuracy of method, both in 
regard to the diphtheria antitoxin content of the 
serum and the agglutinin content of the serum against 
B typhosus, and finds that light baths have not the 
least effect on such a specific immunity The baths 
have power, on the other hand, to increase the general 
resistance of the body to infection, as was shown by 
L. Colebrook, A Eidinow, and L. Hill, who found that a 

1 Subst.we of two lectures Riven at the Royal Institution on Marrh 1a 
and 19 

1 00000: mm 
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light bath intense enough to produce erythema put up 
the haemo-bactericidal power of the blood as tested 
in vitro. Blood which before the bath killed say 
80 per cent, of staphylococci mixed with it, two hours 
after a light bath killed 100 per cent. Such an effect 
followed no less when a lasting erythema was produced 
by exposure to heat or a mustard poultice. 

In the case of the light bath the relative activity of 
visible and ultra-violet rays is proved in the following 
w r ay If an arelight with “ white flame ” carbon poles 
(direct current and about 2500 kilowatts) is focussed 
sharply through a quartz lens on to the arm, an unen¬ 
durable burning sensation results almost at once If 
the arm is immersed in a quartz v essel full of cold water 
and the experiment is repeated, no burning sensation 
results, but if the exposure is continued for five minutes, 
erythema develops some hours later at the exposed 
spot, and this may advance even to a blister, to be 
followed by a long, lasting, brow r n pigmentation Re¬ 
peating the last experiment with a quartz screen filled 
with 3 per cent, quinine solution interposed between 
the arc and the arm, all ultra-\ lolct rays shorter than 
330 /a/a are thus cut out, as can be shown by the quartz 
spectrograph In this case no erythema results even 
after over an hour's exposure The visible rays then, 
apart from their heating effects, have no effect on the 
skin The ultra-violet rays, acting on the cooled skin, 
have, on the other hand, a profound effect 

Using a quartz spectroscope and a blackened thermo¬ 
pile for measuring the energy of various parts of the 
ultra-violet spectrum, it was found by Hausser and 
Vahle that the maximal power for producing erythema 
of the skin was w r ith the wave-lengths 300-290 /a/a, just 
the region which comes through with the high sun on 
clear days. Little effect was given by rays 313 /a/a 
and 250 }tfi A screen of uric acid (1 in 40,000 solution) 
m a quartz container absorbs rays shorter than 306 /a/a 
(D h6r6). The mercury vapour lamp through this screen 
produces no erythema even after giving six times the 
erythema dose tor the unscreened lamp Lines 275 
and 257 /a/a of the cadmium spark spectrum produce 
erythema, but not line 232 /a/a. Such short rays do not 
penetrate the homy skin but actively kill infusoria. 8 

How slight is the penetrating power of the ultra-violet 
rays is shown by interposing m plate of the quinine 
solution a thin film of the horny layer of the skm taken 
off a blister, or the mesentery of a rabbit. Such a film 
protects the skin no less than the solution of quinine 

The active ultra-violet rays penetrate to the deeper 
epidermic cells but no farther Among these cells there 
takes place multiplication and growth, formation of 
pigment and transition into the homy material which is 
pushed outwards by the growth of cells within. In 
these cells the ultra-violet rays provoke changes which 
we may assume are similar to those which have been 
photographed in living anthrax bacilli by Mr. J. E« 
Barnard, using a microscope with quartz lenses and a 
band of ultra-violet rays from the cadmium spark. 
Under the ordinary microscope they have been observed 

» I am indebted to Messrs, J, E. Barnard and J. Smiles for the u«e Of 
the spark. 
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by A. Eidinow and L. Hill on infusoria, An increasing 
aggregation of particles takes place in the bioplasm ; in 
the case of infusoria this leads to cessation of movement, 
death, rupture, and setting free of the particles So, too, 
the surface film of egg white exposed in a quartz chamber 
is coagulated by ultra-violet rays Positive particles 
are dispersed and negative ones aggregated (Clark) 
These rays displace electrons m atoms according to 
present physical theory and so alter the charge of the 
particles, some of which are to be seen in bioplasm by 
dark ground illumination and high microscopic magni¬ 
fication in active Brownian movement This leads to 
aggregation started by the displacement of electrons in 
the atoms. Chemical change in molecular structure 
ensuing in the epidermal cells after a latent period, 
reaches such an irritative nature as to lead to dilatation 
of the subcutaneous blood vessels, exudation of lymph, 
increase of lymphocytes, and rise 111 the laemobacteri- 
cidal power of the blood In cases oi rickets the 
abnormally low inorganic phosphorus content of the 
blood which is significant of this condition is put up 
also in a striking way Subsequent to these reactions 
there results desquamation, due to death of some 
epidermal cells followed by pigmentation. The pig¬ 
ment melanin is laid down as granules in that layer of 
living cells which lies close underneath the horny layer 
Melanin is stated to be formed by the action of an 
oxydase in the deeper epidermic cells, as may be seen 
in the fresh sections ol skin (cut frozen) when radiated 
and wet with a solution of dioxyphenylalanm . this 
substance is said to be the specific precursor (Bloch) 
The closely allied compound, tyrosin, is said to dimmish 
in amount in the blood at the time when melanin is 
being formed in the skm after a light hath. 

Ultra-violet rays act more quic kly on warm than on 
cold skin Tested on infusoria the coefficient for tem¬ 
perature (for a rise from io°C to 20° C) is about 
2-3 (A. Eichnow and L. Hill) ; for the frog’s mesentery 
it is less, about 1-2 (Argyll Campbell and L Hill) 
While heat of the sun may aggravate a sun bum, it is 
not a nec essary adjuvant. Ultra-violet radiation can in¬ 
tensely burn the cooled skin, it is well known that glacier 
sun-burns may be very severe I)ewar killed microbes 
with ultra-violet rays at the temperature of liquid air 
The power behind the sun was worshipped by the 
heretic pharaoh, Akhnaton, and modern science leads 
us back to veneration of this power The imagination 
tries to think of the infinitely intricate energy complex 
which goes to form a living cell, of electrons being dis¬ 
placed in atoms by ultra-violet rays, of molecular move¬ 
ment enhanced by heat rays,of radiation provoking reac¬ 
tions which manifest themselves as life,, of the spirit of 
man ensuing in the evolution of energy transformations 
The law holds that absorption of rays precedes 
action. Rays which pass through a cell have no action 
upon it at all. The skin screens itself from excessive 
light by its homy layer and by pigment. Pigment by 
absorbing visible and ultra-violet rays screens the 
deeper cells and blood. It absorbs dark heat rays and 
converts visible rays into heat, and this heat, stimulating 
the nerve endings in the skin, may reflexly lessen body 
heat production while provoking sweating and dilatation 
of cutaneous Mood vessels. 

Melanin is a screen, not a sensitiser, transforming 
light into heat. It is present in a fine particulate form 
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and scatters and diffusely reflects rays The spectro¬ 
graph shows that melanin in fine suspension and thin 
layers screens off and greatly weakens but does not 
wholly absorb the ultra-violet spectrum. This is in 
sharp contrast to a 3 pel cent, solution of quinine 
which in an equally thin layer wholly absorbs rays 
shorter than 330 /;// A layer of sweat wetting the 
skin helps to reflect light, while a layer of evaporating 
moisture surrounding the skm helps to absorb heat 
rays The pigmented naked body with sweating skm is 
thus favourable to the cooling of the native in thp 
tropics, while clothing retards heat loss of the white man 
By local concentration of an arc light on a rabbit’s 
head, it is easy to heat its fur up to 150° F and its brain 
even to 107° F while with the body in the shade the 
rectum is only ioi°F (Argyll (ampbell and L. II ill) 
Pith helmets prevent local heating of the head and 
sunstroke m the tropu s There is rarely any danger of 
sunstroke m Great Britain The sun is powerful enough 
only on few summer days, and bare heads offer no risks 
except on these rare occasions Heatstroke from over¬ 
heating of the whole body due to exhaustion of sweating 
in warm stagnant air is much more common—ovei- 
clothed as we are for withstanding hot weathei 

Downes and Blunt (1877) proved that the bacteri¬ 
cidal action ol light was due to ultra-violet rays, and 
much has been made of this It has been claimed 
recently by Wiesncr that the infra-red rays apart from 
their heating effect, have a bactericidal at tion, but thus 
is not so (A Eidinow and L Hill) The only rays 
which kill, apart from any lethal heating effect, arc the 
ultra-violet rays The bactericidal power of these <ays 
is not nearly so important as has been thought, foi the 
rays can only kill the surface bacteria They cannot 
penetrate into filth any more than through the epi¬ 
dermis In their curative effect on lupus these rays 
art, not by directly killing the bacilli, but by increasing 
the uumumsing powers of the tissues. This is so, even 
when the rays are focussed as in the local Fin sen light 
treatment Nodules so treated, when injected into 
guinea-pigs produce tuberculosis 

Mr J. E Barnard, by photographs taken with 
ultra-violet lays and a quartz-lensed microscope, 
has shown structures hitherto unrevealed in living 
yeasts, bacteria, and blood cells This is due to the 
selei tive absorption by the outer membrane, the nut leus, 
and certain other granules in the tells. Infusoria vary 
m their susceptibility to the lethal elTctt of ultra-violet 
rays, and this probably bears a relation to the age, 
nutritional state, and absorptive particles within them. 
The lethal power on cells increases with shortening of 
the ultra-violet rays ; for example, using the cadmium 
spark, a 20-minute exposure sufficed to kill infusoria 
placed in the 275 fi/t band, and a 3-minute exposure in 
the 232 (ip band. The penetration of the shorter rays, 
however, is far less, and these, therefore, have no action 
on the skm. Thus, as stated above, while hands 275 and 
257 /A/jt of the cadmium spark produce erythema of the 
skin, the intense 232 /x/x band has no effect. « 

In the case of the very short rays, Mr. J E. Barnard 
finds one anthrax bacillus screens another lying beneath 
it. With rays of weak intensity, processes of repair 
may keep pace with injury, and no effect be produced in 
living cells. A screen which allows ultra-violet rays to 
pass so as to give an excellent spectrum, as photo- 
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graphically recorded by means of the quartz spectro¬ 
graph, may be found to reduce biological action very 
greatly, as is shown when the lethal power of the screened 
rays is tested against that of the unscreened on infusoria 
or the skin. The photographic method is so exceedingly 
sensitive that deductions cannot safely be drawn from 
it alone. 

It is claimed that immunity is set up in the epidermis 
by one exposure to a subsequent one, and this long 
before pigment is formed (Perthes). Thus if an area of 
the skin be exposed for five minutes and again for five 
minutes some hours later, and a second area be given 
10 minutes exposure all at one time, the erythema will 
be much more marked in the second area. Choosing 
a small dose, a second one given a few hours later 
increases erythema and soreness Maximal erythema, 
of course, cannot be further increased by a second 
dose, but this seems to be true for soreness also. The 
immunity is no doubt due to coagulation of the outer 
layer of living cells, whence comes peeling When 
pigmentation is * still well marked weeks after an ex¬ 
posure. susceptibility of the epidermis may be shown 
to have returned by the erythema following a further 
dose of ultra-violet rays 

To measure the therapeutic action of the ultra-violet 
rays we can use the lethal dose for infusoria contained 
in a quartz cell at 15-20° C , or the erythema-producing 
dose for the skin of the average white arm, or the rate 
of bleaching of a standard solution of acetone and 
methylene blue The last has been standardised 
against the two former, and each degree on the scale is 
twice to foui times that required to produce a moderate 
erythema (A Webster, L Hill, and A. Eidinow.) 
The acetone blue solution is exposed in a quartz tube of 
standard diameter, and after exposure the degree of 
bleaching determined by comparison with a set of blue 
tubes of depths of tint 10 to 3. The acetone solution 
absorbs the ultra-violet rays shorter than 360 /a/a, and 
the chemical reaction set up in it bleaches the blue. 
Observations have been taken daily with full exposure 
to sun and sky at various places and show the intensity 
of ultra-violet radiation in clean air and the effect of 
smoke and pollution During a fine summer day the 
quartz tube may have to be changed two or three times 
m the day, and the highest total reading last summer at 
Pcppard, Oxon, equalled 23. In the Alps a reading of 41 
was obtained in one day In dull cloudy weather of winter 
the reading may be j or 2 and in smoke polluted towns 0 

Using in addition a clotk to keep moving the quartz 
tube together with a small screen to shade it from the 
sun hut not from the sky except that immediately round 
the sun, we have found that the total ultra-violet radia¬ 
tion from the sky is far more than from the direct sun. 
Dorno at Davos showed that this was so using a cadmium 
photo-electric cell for recording the ultra-violet radiation. 
Even with the sun at its zenith, the ultra-violet radia¬ 
tion from it is only about 90 per cent, of that from the 
blue sky. With the low sun, the sky yields far the more. 

Smoke pollution robs us of half or more of the 
ultra-violet rays While seeking to abolish this evil, 
we require to make the loss good by the use of artificial 
sunlight baths Screened as he is by window-glass, 
clothes, fog, and smoke, the citizen is cut oft from ultra¬ 
violet ravs almost wholly in winter, and in consequence 
his general health and resistance to disease goes down. 
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The evil is enhanced by indoor life spent in heated 
stagnant air of rooms, and by lack of open air, exercise, 
and by a diet deficient in vitamins. Thus the resistance 
to catarrhal infections, which spread in the crowded 
stagnant air of rooms, is lowered. Those who live open- 
air lives and are well fed, exposed however much they 
are to weather, are far less often attacked, 

It has already been stated that the hEemobacteri- 
cidal power of the blood (as tested tn vttro) is put up in 
an animal by an exposure to ultra-violet radiation 
which is sufficient to produce erythema. It has also 
been found by A. Eidmow that if a little blood is with¬ 
drawn from an animal, irradiated by rotation in a 
quartz flask, and then put back again into the animal, 
this puts up the haemobactericidal power, and yet the 
irradiated blood itself has this power actually destroyed 
in itself by radiation. The haemobactericidal power 
depends on the corpuscles and not on the serum. In 
man it is naturally high, and can be put up less than in 
such animals as rabbits and pigs. It is known that fer¬ 
ments, serums, agglutinins, and the anaphylactic power 
of blood are alike destroyed by ultra-violet radiation. 

Recent research on rickets has shown that the 
diseased calcification of the growing bones results from 
a diet deficient in antirachitic substance and lack of 
ultra-violet rays. If young rats are put on a diet 
deficient in antirachitic substance and having a mini¬ 
mum of salts of phosphorus, the latter is not absorbed 
from the gut. Either the addition of antirachitic 
substance in cod-liver oil or ultra-violet radiation for a 
few minutes a day will wholly stop rickets developing 
and cause a minimal amount of phosphorus in the diet 
to be absorbed and utilised in bone building (A. 
Webster). It has been proved that the antirachitic 
substance present in cod-liver oil is not vitamin A, and 
that it can be put into an inactive food by ultra-violet 
radiation (Hess, Steenbock) Thus, inactive linseed oil, 
casein, flour, and lettuce leaves can be made effective 
as cod-liver oil in preventing rickets, by rotating them 
in a quartz flask m front of the mercury vapour lamp. 
Water, fat, starch, sugar, mineral oil, glycerine, cannot 
be so activated. Oils retain their acquired anti¬ 
rachitic power for months. It has been claimed that 
‘‘active” food substance on oxidation gives off ultra-violet 
rays, but this is not so. The error has arisen through 
the fluorescence of certain quartz screens used in the 
photographic tests (A. Webster). Drummond has shown 
that radiated cholesterol makes an extremely active 
antirachitic substance, and possibly in all food stuffs 
shown to be activated by radiation this is the activated 
body. Possibly radiated rats absorb this from the skin. 

We have no evidence so far that radiation can endow 
an inactive food with the growth qualities pertaining 
to vitamin A. If this prove possible, the margarine 
makers will have found a fresh source of fortune in being 
able to claim that their product is made equal to butter. 
Rickets can be prevented by making the diet more 
adequate, e.g. by cod-liver oil, and also by teaching 
mothers the need of exposing infants’ and children’s 
bodies to the sunlight and by the use of artificial sun¬ 
baths at infant welfare centres. 

Prolonged exposure to intense ultra-violet rays either 
of the sun or an arc light produces destruction and 
sloughing of the white skin. While the visible rays, 
beside their heating effect, have no lethal effect pn the 
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normal living animal cell, it is easy to produce a most 
powerful effect from these rays by sensitisation of the 
cells. Many fluorescent dyes have this effect, eosin, 
erythrosin, etc., forming a compound with the bioplasm 
and so making the latter absorb and be affected by 
rays longer than the ultra-violet. 

The most interesting sensitiser is haematoporphyrin, 
an iron-free derivative from haemoglobin, closely allied 
to phyloporphyrin, a derivative of chlorophyll. Traces 
of porphyrin (uro- or stereo-) are present naturally in 
the body and may possibly give to the skin some very 
slight natural sensitivity to visible rays. An excess of 
porphynn is present in some rare individuals endowing 
them with an unfortunate sensitivity which causes skin 
eruptions and even ulceration of extremities on exposure 
to bright light—a disease called hydroa aestivalis, which 
has to be met by the greatest care against their exposure 
to sunshine or bright daylight. 

When the mesentery is exposed in a cool glass irri¬ 
gation chamber to concentrated visible rays of an arc, 
no effect results, the ultra-violet rays being filtered off 
by the glass. Add now a trace of haematoporphyrin 
to the bath (1 in 10,000) and in a very few minutes 
stasis occurs in the blood vessels. The lymphocytes 
gather to form thrombi which block the vessels (Argyll 
Campbell and L Hill). While pigmented animals are 
protected, albinos made sensitive by injection of 
haematoporphyrin die after exposure to light. Meyer 
Betz was daring enough to inject some haematopor¬ 
phyrin into himself and suffered from oedema of the 
face and hands on exposure to light. He remained 
sensitive for weeks. It seemed possible that sensitisa¬ 
tion might prove useful in light therapy, but we have 
obtained no evidence of this. Animals do not stand 
well the exposure of the shaved skin to light after even 
very small doses of haematoporphyrin have been 
injected Painting patches of lupus with glycerin and 
eosin has been tned so as to endeavour to secure a 
greater local effect from light treatment, but definite 
evidence for this has not been found (A Eidinow and 
L. Hill) 

Sudden exposure to ultra-violet rays stimulates to 
contraction such an organ as the uterus of the guinea- 
pig or the stomach of a frog. The excised ins by pig¬ 
ment is made sensitive and contracts on exposure to 
visible rays. Ultra-violet rays do not pass through the 
cornea or lens, and when the retina is damaged by over¬ 
exposure to an arc light or to sun (as in viewing an 
eclipse without smoked glasses) it is injured by excess of 
visible rays acting on its extremely sensitive substance. 
The specific sensitivity to different wave-lengths of 
the alkaline metals, sodium, potassium, etc,, as shown 
in the photo-electric cell, is suggestive in regard to the 
theory of colour vision* Photo-electric effect produced 
by rays acting on a specific retinal substance or sub¬ 
stances may be the first stage in the excitation of vision. 
Russ ha< claimed that the owl's eye transmits ultra¬ 
violet inys. This is not the case with the cat's eye, 
Which has good nocturnal vision, nor with the cod’s eye, 
a fish which swims in dim lights of somewhat deep 
water. Tested by putting the cornea in a band of 
active ultra-violet rays, using the cadmium spark, none 
teach a fluorescent screen placed at a window cut in the 
posterior part of the eye (A* Eidinow and L. Hill). 
a It ha s been suggested that there is a biological inter- 
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ference between infra-red, or visible rays, and ultra-violet 
rays. Hess found a longer daily exposure to the mer¬ 
cury vapour lamp necessary in order to prevent rickets 
in young rats (fed on a deficient diet) when a glass 
screen was interposed which let red and yellow rays 
through as well as ultra-violet, than was the case with 
a glass screen which only let ultra-violet rays through. 
The photographs of the spectra of the two screens seemed 
to show equality of the ultra-violet radiation, but a 
difference in intensity is the most probable explanation 
Pech claims that both bleaching of cotton and pro¬ 
duction of erythema by ultra-violet rays is delayed by "a 
concomitant beam of infra-red rays Infusoria seemed 
to move actively longer in the light of a mercury vapour 
lamp when red rays were also thrown on them than 
without these rays The lethal times, however, on 
further trial came out to be the same in the two cases, 
and further research on the circulation in the mesentery 
and on infusoria exposed to ultra-violet bands in the 
cadmium spark spectrum proved negative. Not the 
least evidence of interference with the lethal effect was 
found (A. Eidinow and L Hill: Argyll Campbell and 
L. Hill) 

Ultra-violet rays improve the growth and breeding 
power of fowls. Acting directly on embryos they pro¬ 
duce monsters The loss of breeding power in man and 
domestic animals such as cattle is probably due largely 
to indoor life It has been established by abundant 
clinical experience that light treatment is excellent for 
surgical tuberculosis, rickets, and wounds (0 Bernhard, 
Rollier, Gauvain, and others) Trials recently made on 
many other diseases have shown that we have in 
artificial sun treatment a powerful stimulant to general 
health and in particular of the defensive mechanism of 
the body against chronic infections Skin diseases such 
as psoriasis, ichthyosis, eczema, and boils, chronic 
amemias of obscure origin, nutritional weakness and 
wasting in infants, chronic bronchitis and the fat flabby 
condition of the sedentary over-fed middle-aged person, 
chronic phthisis, the debility following acute infectious 
disease, etc., are alike greatly benefited (A. Eidinow 
and L. Hill; P. Hall, etc). The open-air sanatorium 
and school have shown how ailing feeble children can 
be turned into happy vigorous ones. 

A very great benefit to general health can at once be 
secured by the installation of arc liaths in schools and 
public baths. If in winter all children stripped but for 
a loin cloth, danced to music for fifteen minutes twice a 
week a yard or two away from and round a powerful 
arc lamp, e.g. one taking 100 volts and 30 amperes with 
white flame carbons, a great improvement in vigour, 
alertness, and health would be obtained. It is by such 
means that our misty, smoky, winter dimate can be 
immediately remedied. At the same time, wc can set 
about to secure and use smokeless fuel and dean away 
the hideous smoke pollution of the air. We can also set 
into windows and sky-lights of schools, hospitals, and 
nurseries the new ** vitaglass/’ which lets the ultra¬ 
violet rays through, and*use such glass for the bulbs of 
incandescent tungsten filament lamps, which would then 
be a source of ultra-violet rays of mild intensity. 

Many interesting experiments are now being carried 
out concerning the growth of plants and fruits with and 
without ultra-violet rays, and on the effect of continuous 
lighting. 
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The Continents and the Origin of the Moon. 

By Dr, R. H. Rastall. 


D URING the last few years there has appeared a 
regular flood of literature, both abstrusely 
technical and more or less popular, dealing with such 
questions as the origin and form of the earth as a whole, 
the stages of its history, the formation of its crust, the 
building of land and sea, the uprise of mountain ranges, 
the form and displacement ot continents, the physics 
and mechanics of vulcanicity, and a large number of 
other phenomena of cosmical and geodetical nature, as 
well as much speculation as to the birth of the moon 
and its relation to the earth. These subjects have been 
treated from every possible point of view — astro¬ 
nomical, mathematical, physical, chemical, and geo¬ 
logical. It might seem, therefore, unnecessary to add 
to the number of writings in this much occupied field 
Nevertheless, to a geologist there seem to be certain 
aspects of the case that have not yet been quite suffi¬ 
ciently co-ordinated and considered in their mutual 
relations Let this be the excuse for the following 
somewhat theoretical and speculative discussion 
It is not proposed to discuss here the ultimate origin 
of the earth or of the solar system ; for our present 
purpose it is immaterial whether the sun and the 
planets have been formed by condensation of a nebula 
or by accretion of planetesimals ; it may now be taken 
as axiomatic that the earth, however formed, must 
have passed through a stage in which it was partly or 
wholly fluid This is brought out quite clearly by 
recent writers, such as Jeans, Eddington, and Jeffreys. 
The word fluid is here used advisedly, so as to avoid 
complications induced by the consideration of critical 
temperatures and pressures. This fluid mass cooled by 
radiation, so that at some stage a temperature gradient 
must have been set up, whether this gradient was 
regular or not is of no importance The significant 
point is that the physico-chemical laws of cooling of 
fused material become applicable. To make the matter 
clear, we will consider the state of affairs at the time 
when the first crystalline solid phase was formed at the 
cooling surface; the vapour phase (the primitive 
atmosphere) may be disregarded. 

The cooling globe then constituted a complex system 
of many components, and the problem arises as to the 
number of phases which would be present under the 
given conditions In order to gain information on 
this point, several lines of evidence are available, 
especially the theoretical laws of physical chemistry, 
and the actual ascertainable facts of observation. 
Some of the last-named will be considered first. 

It is obvious that the density of the earth's interior 
is about twice as great as that of the accessible crust: 
earthquake observations further mdicate more or less 
abrupt changes of density at certain depths. In dis¬ 
cussions on this point it is sometimes assumed, either 
explicitly or tacitly, that th^e are only two density 
zones, and no particular reason is usually given for any 
such stratification: it is taken for granted, but not 
explained. A short consideration may here be given to 
this part of the subject. 

The high density of the earth as a whole (about 5-5) 
suggests a prevailingly metallic core, although the 
figure is scarcely high enough to admit of a pure 
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metallic core, unless we assume a very thick silicate 
crust, to reduce the average density. L. H. Barnett, 
in a recent paper, has endeavoured to calculate the 
thickness of the outer crust, but his reasoning is not 
trustworthy, since he postulates only two zones, an 
assumption which is by no means proved. 

At this point some purely physico-chemical considera¬ 
tions come in. The simple fatts of metallurgical prac¬ 
tice show that molten metal and slag possess a very 
limited mutual solubility, and so do sulphide and slag. 
Vogt has shown that at furnace temperatures the mutual 
solubility of slags and sulphides is of the older of 5 per 
cent or less, usually much less Hence a system of 
metal and silicate must split into two consolute liquid 
phases, ot which the lighter will obviously float on the 
top of the heavier : the relations are exactly analogous 
to those of phenol and water. Therefore a metal- 
silicate earth would separate on cooling into two zones. 
But the visible crust of the earth contains a good deal 
of the sulphides and oxides of the heavy metals, which 
are also very insoluble both in metal and in shag 

On this basis V. M. Goldschmidt regards the tooling 
earth as a three-phase system, with a cential metallic 
core, an intermediate sulphide-oxide zone, and an outer 
silicate zone, which of course would begin to solidify 
first. 

The observational facts of geology and the results of 
the detailed study of the distribution of gravity combine 
to show that the composition of this now solidified 
crust is by no means uniform, even when considered 
from the broadest point of view. Stated in the most 
general terms, the continents consist of heavier material 
than the floors of the ocean basins, the difference 
amounting roughly to something like 10 per cent. The 
data of historical geology also show that there are far- 
reaching variations in the relative levels of land and 
sea, as indicated by transgressions and emergences. 
Mainly on these grounds there has been built up the 
doctrine of isostasy, which regards the lighter continents 
as floating in the heavier material now exposed on the 
ocean floors; we can, if we like, visualise the position 
as continents of granite floating in an ocean of basalt: 
this generalisation is not very wide of the mark, since 
the known sediments form only a trifling skin, and may 
in reality be ignored in comparison with the total thick¬ 
ness of the continental blocks. From the measurable 
freeboard of the continents and the known relative 
densities, it can be calculated that the depth of the 
floating blocks is about 100 kilometres. 

Here arises an apparent contradiction. It has just 
been said that there is one outer silicate zone in the 
three-phase system postulated by Goldschmidt, but 
the facts show two, an acid and a basic, or a light and 
a heavy zone. A good deal of work has been devoted 
to the study of the behaviour of silicate melts during 
cooling under ordinary laboratory conditions, since this 
has an important bearing on metallurgical practice. 
All authorities agree that under such conditions all 
fused silicates form a single homogeneous solution, and 
there is no evidence for separation into two consolute 
fractions of add and basic composition. But the cont 
ditions of the laboratory do not tell the whole story* 
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It is difficult to take into account the effects of pressure, 
obviously an important factor, and with this is closely 
correlated the possible influence of volatile constitu¬ 
ents, especially water, which is known to be abundant 
in natural silicate melts (magmas). It has therefore 
been suggested that, in the presence of water, there may 
be a separation into mutually insoluble liquid phases 
This, however, is so far pure speculation, unsupported 
by any experimental evidence. It is to be hoped that 
investigations now being carried out at the Geophysical 
Laboratory of the Carnegie Institution in Washington 
on the behaviour of silicate melts under pressure may 
afford some information one wav or the other 

However, it appears to be unnecessary to invoke any 
such purely hypothetical agency. From the known 
facts of observation and experiment it is possible to 
explain the existence of a differentiation of the kind 
required, taking place after the first appearance of a 
solid crystalline phase It may be taken as proved 
that in the case of silicates the density of the crystal¬ 
line form is greater than that of the liquid, and hence 
crystals formed at an early stage at the surface will 
tend to sink Since the viscosity of fused sdicate of 
mean composition and not far above the freezing-point 
is fairly high, the sinking will be slow and the crystals 
will be melted down again But the same high degree 
of viscosity will prevent ready diffusion and restoration 
of equilibrium , hem e certain constituents, especially 
the heavy silicates of magnesia and iron, as well as 
oxides of the heavy metals, will be concentrated m the 
lower layers of the silicate shell, while the upper layers 
arc relatively enriched in the light constituents, especi¬ 
ally silica, alumina, and the alkalies, as well as in vola¬ 
tile elements of low density. Eventually increasing 
viscosity will stop this mechanical differentiation 
altogether, and the crust will solidify with two more 
or less well-marked layers As previously stated, a 
difference of density of only 10 per cent, is needed to 
account for the observed facts. Thus the outer silicate 
zone is differentiated into two layers, but this, with the 
lower zones, does not constitute a four-phase system, 
since the partial heterogeneity of the outer zone is 
due to a failure of equilibrium. This state of affairs, 
however, seems to be a necessary consequence of the 
conditions. 

According to this theory, therefore, the whole of the 
earth’s surface should be covered by a uniform shell of 
rock of granitic composition, having a thickness which 
may be estimated roughly at 100 kilometres. But it 
is a geographical commonplace that the continental 
blocks occupy only about one-third of the earth’s 
surface, and this ratio is not materially altered if we 
take, as is now usual, the ioo-fathom line as the true 
boundary between the continents and the ocean basins. 

It is difficult to conceive any purely chemical or 
physico-chemical cause for this peculiar space-relation 
of the light and heavy silicate masses. Some mechani¬ 
cal cause is inevitably suggested, and it becomes 
necessary to look about for some such cause. Once 
more the problem may be stated in the simplest possible 
language, as follows: on physico-chemical grounds the 
earth should have a thin uniform granitic shell covering 
its whole surface. Actually such a shell covers only 
one-thi*d of the surface: what has become of the rest ? 

Now the idea is by no means new that the moon has 
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been formed by separation from the earth This has 
been put forward by many mathematical cosmogonists, 
including Sir George Darwin It has even been sug¬ 
gested that the vast oceanic Pacific basin represents 
the scar left by the departure of the moon More 
recently a good deal of doubt has been cast on the 
possibility of such an origin for the moon , one of the 
latest writers on the subject, however, II, Jeffreys 
(“ The Earth,” 1924), says that the separation of the 
moon, tf tt occurred at all , must have taken place soon 
after the formation of the first solid crust of the earth. 
The possibility is therefore not totally excluded. It is 
suggested here that the facts of geology and the 
theories of physical chemistry afford a considerable 
measure of support to this speculation To state the 
matter shortly, the suggestion here made is that the 
moon represents the missing two-thirds of the earth’s 
earliest-formed granitic crust, stripped off by some 
form of tidal resonance, and rolled up into a ball while 
still more or less plastic Whether such an event is 
possible is obviously a subject for mathematical in¬ 
vestigation A very similar idea has already been put 
forward by Prof W IT. Pickering. 

The purely arithmetical side of the question presents 
no difficulty. It is easy to calculate the thickness of 
crust required to be stripped off two-thirds of the 
earth’s surface to form a globe of the si/c of the moon. 
When the calculation is made, it gives the surprisingly 
small result of only 41 miles or about 60 kilometres. 
This is less than the calculated depth of the isostatically 
floating continental blocks. 

It is true that the present density of the moon, 3 46, 
is somewhat higher than that of the continental rocks, 
but it is probable that, at the time of the disruption, 
more or less of the underlying heavier material would 
be torn away along with the lighter portions, and there 
may of course have been also condensation by gravity- 
pressure in the moon, though this is unlikely to have 
been important 

Not only do the existing continents cover only one- 
third of the earth’s surface, but their distribution is 
also very uneven. It is well known that by far the 
greater part of them arc concentrated within the hemi¬ 
sphere having N.W Europe at its centre. This con¬ 
centration is so far favourable to the present theory 
But it is necessary to take into account the signifi¬ 
cance of the ideas as to the wanderings of continental 
blocks as summarised by Wegener. If this theory, 
which is still very much sub juduc , be accepted, it 
implies that, on the whole, most of the continents were 
once still more concentrated into one area than they 
are now. It is still too early to claim Wegener’s 
theories as evidence in confirmation of the ideas here 
set forth, but at any rate there is nothing antagonistic 
in them. It is a somewhat natural inference that a 
large continental block, or group of blocks, left float¬ 
ing after the disruption in a viscous substratum, and 
obviously in a state of imperfect equilibrium, would 
tend to drift about. But the disruption must have 
happened at an early stage, while the movements postu¬ 
lated by Wegener belong to a comparatively late stage 
of geological history and are supposed to be even now 
in progress. Still, if we accept the doctrine of isostatic 
flotation at all, as most writers now appear to do, the 
continental blocks can obviously rise and sink, so they 




648 


may just as well be supposed capable of moving side¬ 
ways also. 

It may be noted that the formation of the moon by 
the segregation of a portion of the earth’s crust bears 
a close analogy to the formation of planets from the sun 
by near approach of another star, as now held by many 
recent writers. If the aggregation to a spherical form 
is possible in the case just mentioned, it should be 
equally possible in the case of a crustal mass stripped 
off by tidal resonance ; it is even conceivable that 
the disruption of the earth may have been caused by a 
similar cosmical disturbance due to the approach of 
some other body, but as to this there appears to be 
no evidence, and the tidal resonance theory offers the 
simplest explanation. 

The following short bibliography includes a few of 
the more important recent publications bearing on this 
subject: 
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Sir Rickman John Godlee, Bart. 

Y the sudden death of Sir Rickman Godlee on April 
20, science loses a singularly open-minded man 
of varied gifts and wide interests, who was intimatch 
associated with the great revolution in surgery accom¬ 
plished by his famous uncle, Lord Lister In fact, 
Godlee is now most widely known as the author of 
Lister’s biography, which is not only a worthy record 
of one of the greatest incidents in the history of science, 
but also a graphic picture of the simple, homely society 
m which the sterling characters of Lister and of Godlee 
himself were moulded. During his long career Sir 
Rickman played many parts, as senior demonstrator of 
anatomy and afterwards professor of clinical surgery 
at University College, London, and honorary surgeon 
at University College Hospital, as president of the 
Royal College of Surgeons, as surgeon to the household 
of Queen Victoria, and surgeon-m-ordmarv to King 
Edward VTI. and King George V 

As an anatomist Godlee displayed exceptional skill 
in dissection, and in addition he was a superb draughts¬ 
man These gifts were displayed not only in his 
contributions to “ Quam's Elements of Anatomy/' but 
also in lus own “ Atlas of Human Anatomy ” (1880) 
But perhaps his chief contribution to anatomy was 
his investigation of cramo-ccrebrai topography, which 
his pioneer work in cerebral surgery impelled him to 
undertake 

At the Hospital for Epilepsy and Paralysis (then in 
Portland Terrace, overlooking Regent's Park) Godlee 
performed the hitherto unprecedented operation (in 
England) of removing a tumour from the brain, after 
its position had been determined on the evidence pro¬ 
vided by Sir David Ferrier's experiments on animals. 
This milestone in the history of surgery was made 
more conspicuous still when particular attention was 
directed to it in the Times of December 16, 1884, 
for the purpose of rebutting Ruskin’s attack on vivi¬ 
section 

Godlcc's interest in University College and its 
anatomy department was maintained with unabated 
vigour until the end. His loss will be particularly 
felt this year, not merely for personal reasons, but 
also because his intimate knowledge of the College 

NO. 2896, VOL. II5] 


uary. 

• 

and of University College Hospital and his rare literary 
gifts were being devoted to the preparation of the 
history to celebrate the centenary next year 
In spite of his seventy-six years, Sir Rickman had 
retained his mental and physical vigour unimpaired. 
After his retirement from surgical practice in 1920 
he was free (at his beautiful home at Whitchurch, 
near Pangboume) to devote himself with new zeal to 
those interests in Nature—geological, botanical, and 
zoological — concerning which his knowledge was 
amazingly wide and exact Nor did he allow these 
interests to affect lus devotion to art An exceptionally 
gifted draughtsman himself, he was keenly interested 
in etchings and engravings, of which he had a character¬ 
istically critical but appreciative knowledge. 

Frankly outspoken and always open-minded, Sir 
Rickman Godlee's opinions and advice were much 
valued by his friends. 


Sir D. Goldsmid-Stern-Salomons. 

Sir D Goldsmid-Stern-Salomons, better known 
perhaps by his earlier name of Sir David Salomons, 
died at his residence at Broomhill, Tunbridge Wells, 
on April 19, at the age of seventy-three. He was 
educated at University College, London, and Gonville 
and Caius College, Cambridge, where he graduated in 
the Natural Science Tripos of 1873. His uncle was 
Sir David Salomons, who made a long fight for admis¬ 
sion to the House of Commons and was the first of the 
Jewish faith to sit there. His uncle warmly encouraged 
Sir David's interest m physics and engineering. He 
equipped a physical laboratory for him, and a few years 
later a workshop and a small electric generating station 
were added to it. Sir David was undoubtedly one of 
the earliest pioneers of electric lighting for use indoots. 
He claimed that so far back as 1874 he used incan* 
descent lamps for house lighting. He was a most 
enthusiastic inventor, making for Wmself all the electric 
switches and other devices which he required. He 
was one of the first to realise the difficulties in the way 
of heating and sparking that had to be overcome. No 
one outside the electrical profession realises the immense 
amount of research and ingenuity that has biaa 
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expended in developing the ordinary domestic electric 
switch. 

Sir David took a great interest in the development 
of engineering in France. He was one of the eight 
founders of the Aero Club de France, and was a founder 
and an honorary member of the Automobile Club de 
France. In the early days, long before there seemed 
to be any commercial possibilities in automobiles, 
he had a motor car, and later on he helped the 
industry by assisting in the formation of the Royal 
Automobile Club, of which he was a vice-president 
He was the author of several books, of which the best 
known is u Electric Light Installations and the Manage¬ 
ment of Accumulators/’ which is now m its eleventh 
edition. For many years this was practically the only 
book on the subject, and was in the library of almost 
every electrical engineer He also carried out important 
researches, and made inventions in connexion with 
electric signalling apparatus, speed indicators and fire¬ 
proofing material 

As a member of council Salomons took a great 
interest in the management of the Institution of Electri¬ 
cal Engineers, with which he was closely connected 
almost from its inception. lie was honorary treasurer 
for many years, and a vice-president for five years In 
1895 he would, in the ordinary course of affairs, have 
become president had not several members of council 
objected. They said that the president of a pro¬ 
fessional institution should only be a member who was 
in actual practice He was president of the Electrical 
Trades Benevolent Institution, and took a great interest 
in its prosperity He was also very interested in the 
training of young engineers, and founded several 
valuable scholarships. In his later years he devoted 
much time to photographic developments. His only 
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son lost his life by drowning in 1915 when on active 
service. 

Sir David was a good citizen and took a leading part 
in municipal, political and social affairs lie will be 
sadly missed by the older generation of electrical 
engineers, who will always remember his useful 
pioneering work. A. R 


We regret to announce the following deaths 
Dr. V Ebner, Ritter v Rofenstein, professor (1888- 
1013), and emeritus professor of histology in the 1 
University of Vienna, and a member of the Vienna 
Academy of Sciences, distinguished for his contribu¬ 
tions to embryology and histology, on March 21, 
aged eighty-three 

Dr G S, Fullerton, formerly professor of philosophy 
in the University of Pennsylvania and in Columbia 
University, and president in 1895 of the American 
Psychological Society, on March 23, aged sixty -five 
Dr. W H Julius, professor of experimental physics 
since 1896 in the University of Utrecht, and known 
for hts work m astrophysics on anomalous dispersion, 
on April 15, aged sixty-four 

Dr Fr6d£ric Morin, president of the Station 
Climat6rique de Leysin, Switzerland, and one of the 
founders and later a president of the International 
Union against Tuberculosis, aged seventv-two 

Mr J A. Parkhurst, for twenty-five years on the 
staff of the Yerkes Observatory, and associate pro¬ 
fessor of astronomy in the University of Chicago, who 
made contributions to our knowledge of photographic 
and visual stellar magnitudes, 011 March 1, aged sixty- 
three 

Prof Eduard F L Mazelle, formerly Director 
of the Observatory Trieste, a corresponding member 
of the Vienna Academy of Sciences, distinguished for 
his work on meteorology and seismology, on January 
26, aged sixty-two 


Current Topics and Events. 


Monday next. May 4, will be the centenary of 
the birth of Thomas Henry Huxley, and the event is 
one to be held in grateful recollection by all who 
esteem the pursuit of scientific truth or see the light 
to which it leads As a tribute to the memory of 
this great naturalist and teacher, we are issuing with 
next week's Nature a special Supplement containing 
a remarkable collection of articles surveying his 
scientific work from various aspects and relating the 
personal reminiscences of the few remaining people 
who were in dose contact with him during his life 
It is very rarely that a great man of science is also 
a great leader m social and intellectual development, 
but in Huxley these two qualities were brilliantly 
combined. The four volumes of his scientific 
memoirs establish his place in scientific history, and 
the papers in them display deep insight as well as 
extraordinary powers of generalisation. As examples 
of his scientific genius mention may be made of 
his recognition of the fundamental character of 
the endoderm and ectoderm, his demonstration of the 
Close affinities between reptiles and birds, and of the 
ancestry of the horse, and his work " On Man's 
Place in Nature/' in which he showed that the 
anatomical differences between man and the higher 
were no greater than those between the higher 
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and lower apes, and thus provided substantial evidence 
of the extension of the evolutionary principle to 
man The full significance of this work can be under¬ 
stood only in scientific circles, m which it has taken 
a permanent place. To the public he was a fearless 
champion of scientific thought and intellectual 
freedom, possessing exceptional gifts of lucid ex¬ 
position in his literary style and lectures, and using 
them continuously in social service. The symposium 
which we shall pubksh m our next issue will, wc hope, 
induce workers and thinkers of the present time to 
turn to Huxley's life and writings for Ihc stimulus 
and guidance which are as much needed now as they 
were in his own days if science is to come into its 
kingdom 

The Governors of the Imperial College of Science 
and Technology, South Kensington, have made 
special arrangements for the celebration of the cen¬ 
tenary of Huxley’s birth During the afternoon of 
Monday next, May 4, there will be an exhibition in 
the Zoological Department of the College, followed 
after tea by an address to be given by Piof. E. B. 
Poulton on Huxley’s zoological work, and m the 
evening at 8.30 a reception will be held by Lord 
Buckmaster (chairman of the Governing Body) in the 
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Royal School of Mines, Prince Consort Road. Huxley 
was professor of biology at South Kensington from 
1854, and was Dean of the Royal College (then 
Normal School) of Science and the Royal School of 
Mines from 1881 until his death in 1895 He was 
also actively interested in the formation of the 
Central Technical College, which is now, under the 
name of City and Guilds (Engineeiing) College, one 
of the three institutions federated to form the Imperial 
College It is thus appropriate that the chief memorial 
of Huxley’s great work should be in some form at 
South Kensington, and the Governors of the Imperial 
College hope to raise sufficient funds for a suitable 
purpose In moving to this end, the Governors are 
following the advice gLvcn them in 1923 1>\ a meeting 
of the representatives of the principal institutions 
with which Huxley was actively connected, including 
the Royal. Lmnean, Geological, and Zoological 
Societies, the Brih.sfi Association, the Hoard of 
Education, as the official successors of the old Science 
and Art Dipartment, the Education Committee of 
the London County Council, as the successors of the 
London School Board, the Hydrographic Department 
of the Admiralty, the Koval College of Surgeons, the 
University of London, and the Natural History branch 
of the British Museum For tlie future May 4 is to 
be recognised at the College as an annual holiday 

In our issue of April 25, p 613, reference was made 
to the fact that the American Museum of Natural 
History depends largely for financial support on a 
large body of regular subscribers, and it was suggested 
that it would be well if the British Museum (Natural 
History) could obtain similar assistance That 
additional funds are needed for work of the first 
scientific importance is obvious from the letter 
appearing elsewhere in this issue (p 638) from Sir 
Sidney I Tanner, Director of the Museum A modest 
expedition has been sent out to Tanganyika Territory 
by the Trustees of the British Museum to a locality 
which is known to be rich in dinosaur remains, and 
the funds in hand will allow' of work during the 
present season on a limited scale It would appear 
that the remains, including some of gigantic animals, 
are lying on the surface or close beneath it, and that 
a well-fitted expedition could obtain specimens 
which w'ould be of inestimable value to science. 
However, as Mr C W Hoblev pointed out in Nature 
of April 18, p 573, in an article describing the region 
and its inhabitants, the conditions are such that 
the best results can only lie obtained by a carefully 
organised expedition with full technical and transport 
staffs Sir Sidney Harmer's letter should drive 
home the urgent needs of the expedition and will, 
we hope, produce the necessary and practical assist¬ 
ance which he asks The American Museum of 
Natural History has been able to fit out an expedition 
to Central Asia which has been in the field for several 
years in succession, exploring and digging with 
striking results It is surely not too much to expect 
that the appeal for the comparatively small fund 
necessary to work an area already known to be 
strewn with interesting animal remains will meet 
with ready response 
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The name of Prof. Bohuslav Brauner, Director of 
the Chemical Institute of the Charles University of 
Prague, is familiar to many men of science in Great 
Britain and elsewhere. It is therefore a pleasure to 
congratulate him on attaining his seventieth birth¬ 
day on May 8 Prof Brauner is a grandson of 
K A Neumann, the first professor of chemistry at 
the Polytechnic High School in Prague He speaks 
and writes fluently m no less than six languages, 
namely, Czech, Ehghsh, German, French, Russian, 
and Italian, in addition to a perfect knowledge 
of Latin and Greek In chemical science he has 
acquired an international reputation. He was 
the first to liberate (in small amounts) the element 
fluorine from fluoplumbates, and established the 
complex nature of didymium, separating out the 
praseodymium The well-known “ critical discus¬ 
sions ” of the atomic weight determinations which 
preface the accounts of each element in Abegg’s 
“ Handbuch " are his work He was an early and 
vigorous supporter of Mendel6cJtl’s periodic classifica¬ 
tion of the elements Prof Brauner established, but 
not without opposition, that beryllium is a divalent 
metal and has an atomic weight g, thus heading the 
group of alkaline earth metals in Mendel6eff's system 
lie was also instrumental in securing the adoption of 
oxygen (16) as the basis of atomic weight detenmna 
tions, a large number of which he carefully re¬ 
determined himself, devoting much effort to a valuable 
study of the rare-earth metals In Bohemia he has done 
much to foster an interest m science, and through his 
efforts in 1903-4 the Chemical Institute was erected In 
commemoration of his seventieth anniversary a “ J ululee 
volume ” (mainly in English) is being published as a 
special number of the Recueil des Travaux Chimtques 
des Pavs-Bas (price 125 6 d from Dr W P Jorissen, 
tj Hooge Rijndijk, Leiden, Holland) This volume 
will contain thirty-four communications from Prof. 
Brauner’s friends in England and abroad, including 
prominent chemists, and describing original and 
recent researches, hitherto unpublished, m general, 
inorganic, analytical, organic, physical and electro¬ 
chemistry It will certainly be of interest to many 
chemists and physicists 

Referring to a point in our leading article on 
February 21, Mr. A. E Bostwuck, librarian of the 
St Louis Public Library, Olive, 13th and 14th Streets, 
St Louis, Missouri, writes stating that aeroplane is 
derived from aero-+ planet, as is given by the American 
New Standard Dictionary (1914), of which Mr. 
Bostwick was an associate editor, and as is 
coirectly illustrated in the title of the Norwegian 
publication the “ Aeroplanet "—the air wanderer— 
(1918). It is difficult, however, to see how the final 
t of the Greek root can be dropped to form aeroplane , 
The New Dictionary of the English Language, Oxford, 
gives the usual derivation from aero-+ plane, which 
is unassailable so far as Great Britain is concerned. 
The word plane, as denoting 'surfaces which are 
" substantially ” flat, in patent law jargon, has been 
established by the custom of more than a century, 
while the evolution of aeroplane to denote first a 
lifting surface and afterwards a flying machine is 
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more than half a century old. Sir George Cayley 
introduced plane in this sense in his remarkable 
articles on *' Aerial Navigation," in Nicolson's Journal 
of Philosophy (1809), and Thomas Walker uses plane for 
wings, shown as curved in sketches, in his " Treatise 
on Aerostation," 1831 F II Wenham introduced 
aeroplane to denote a lifting surface in the first report 
of the Aeronautical Society (r866), and D S Brown 
used aeroplane to denote a complete flying machine 
in the Society’s eighth report (1873) Our corre¬ 
spondent further suggests, out of wide experience of 
American libraries, and of editorial work on encyclo¬ 
pedias and dictionaries, that m the United States 
aeroplane holds its own in technical discussions, and is 
used as frequently as airplane The point made in 
our leading article was that the National Advisory 
Committee for Aeronautics had adopted airplane 
officially It also appears in numerous aeronautical 
and engineering journals of standing, but this need 
not controvert Mr Bostwick's estimate for the 
whole range of American publications 

We have received from the Science Society of China 
a pamphlet setting out, from a Chinese point of view, 
how best the Boxer Indemnity could be used The 
Society is of opinion that a golden opportunity which 
occurs once in a thousand years would be lost, or 
indefinitely postponed, if the funds available either 
were divided among the Provinces or were devoted to 
river conservancy or railway construction, but that a 
maximum of usefulness might be attained if they 
'were expended on pure research work This is 
interpreted to mean the establishing of a model 
national research laboratory for physical, chemical, 
biological, and industrial work, the subsidising of 
laboratories of good repute, whether existing as 
independent institutions or as forming part of uni¬ 
versities, and the founding of scholarships for research 
students. Besides this, the Society favours the 
establishing of libraries and museums and the endow¬ 
ing of Chinese chairs of literature and philosophy in 
foreign universities, but fears that the sums available 
—strangely understated, dollars being confused with 
pounds—will not cover so large a programme. The 
Society is strongly of opinion that general principles 
should be settled before individuals are appointed to 
allocate the funds. These should be, it is suggested, 
entrusted to a Board of Trustees under exact terms 
of reference, and the members, who should be scholars 
of repute and men of sterling character, should be 
appointed equally by both countries. 

This scheme of the Science Society of China, 
which was published last August, was in September 
followed as to its general outlines in the scheme 
adopted by the United States. It doubtless sets out 
the results of the negotiations which actually took 
place between Peking and Washington. We note 
that the Society restricts its suggestions to the 
advancement of science, concerning itself with instruc¬ 
tion rather than education, and limits co-operation 
between Chinese and foreigners to partnership on a 
Board concerned solely with the allocation of funds 
To us this seems a somewhat barren use of the golden 
Opportunity depicted. What China needs in its 
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education, besides the addition of science to letters, 
is a system which aims at producing leaders and not 
merely students , and to promote this she needs in 
the educational field that kind of help from foreigners, 
which has brought stability and efficiency into the 
customs and the postal services by firmness of 
administration 

Every student of the natural sciences must be 
familiar with the name of Joseph Loidy, and yet 
each one may wonder at lus fellow’s familiarity , 
Few to-day can approach Nature from so many sides 
and to such good effect Leidy was for thirty-eight 
years professor of human anatomy in the University 
of Pennsylvania , he was for forty-six years an officer 
of the Philadelphia Academy of Natural Sciences 
As author of "A Flora and Fauna within laving 
Animals " (1851) and of sixty papers on the subject, 
he is rightly claimed as the father of American 
parasitology , and yet he has equal right to be styled 
father of American palaeontology , lus most per¬ 
durable, and probably his best-known, work is the 
beautiful monograph on " Fresh-water Klu/opods of 
North America " Tie was a mineralogist, well versed 
in gem-stones , his first collection was of flowers, and 
he was a competent botanist His skill as a draughts¬ 
man and his love of natural objects made him prim¬ 
arily a descriptive naturalist, and as such pre-eminent 
" he never," savs Ur H t Osborn, " made an in¬ 
correct observation or published an incorrect figure " 
But he was no mere accumulator of facts, for he was 
an evolutionist before Darwin, an experimental critic 
of spontaneous generation before Pasteur It was, 
indeed, fitting that the centenary of his birth should 
have been commemorated on December 6, 1923, at 
Philadelphia, and that there should now have been 
issued a verbatim report of the many admirable 
addresses delivered on that occasion , but we regret 
that no indication is given of where or how the report 
can be obtained 

The opening of the Lewis Evans' collection of 
historic scientific instruments in the Old AshmoJean 
Building at Oxford has been arranged for May 5 
The ccremonv will be preceded by the conferment of 
the degree of D Sc Honor 1 s cuu^u on Mr Lewis Evans 
in the Convocation house At 2 30 v m the Karl of 
Crawford and Balcarres will deliver an address m the 
Divinity School and will then pay a formal visit to 
the collection in the Old Ashmolean Building The 
collection will be open to the general public on week¬ 
days between the hours of ti and 4 An illustra¬ 
tion of the building appeared in Nature for March 3, 
1923, on the occasion of the Wren bicentenary celebra¬ 
tions, and Mr R Gunther informs us that he has 
since found additional evidence m support of his view 
that this building, with but small alterations, is the 
“ College of Science " that was designed by Wren to 
be erected on the site in Arundel Gardens presented 
to the Royal Society by Henry Howard. Proving 
too costly, the building was not erected m London ; 
but when a scientific institution was needed for the 
Oxford Philosophical Society and for Ashmole's 
#f rarities," Wren’s old plan was adapted and adopted* 
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The annual congress of the South-Eastern Union 
of Scientific Societies to be held at Folkestone on June 
3-6 should attract a large number of delegates and 
friends. The officers of the Union for the coming 
year are as follows President-elect , Sir John Russell, 
Director of the Rothamsted Experimental Station , 
Presidents of Sections, Botanical, Mr A G Tansley , 
Geological, Mr A. L Leach , Zoological, Mr E C. 
Stuart Baker , Regional Survey, Mr. Geo. L Pepler 
The presidential address to the congress will deal with 
the place of science in rural life, and is certain to be 
of much interest Mr Tansley, in his address to the 
section over which he presides, will deal with the 
vegetation of the English chalk, Mr Leach with new 
road sections in north Kent, Mr. Baker with field 
naturalists and evolution, and Mr Pepler with 
regional survey in east Kent The evening lectures 
will be by Mr D Ward Cutler on " Life in a Garden 
Soil/' Sir Arthur Smith Woodward or “ The Evolu¬ 
tion of Fishes,” and Capt. J J Eckersley on 
" Broadcasting ” The afternoon excursions include 
a novelty in the shape of a trip to Dungencss, that 
wild and remote shingle-tract which forms the 
seaward extension of Romney Marsh Here both plant 
and animal life are unique and fascinating Dover 
Castle, and the country behind Dover, will be visited* 
as also the recently excavated Roman lemams at 
Folkestone, and several other places of interest A 
Congress Museum, exhibiting current work by 
members of the Union, is in course of preparation, 
and should prove a most attractive adjunct to the 
gathering A Handbook of Local Surveys is being 
prepared and will be published before the congress 
The chapters—about twenty in number—will deal 
with local floia and fauna, geology, ecclesiastical 
architecture, Romano - British remains, and other 
subjects of interest Copies of the book (price 2 s ) 
may be oidered from the Secretary of the Folkestone 
Natural History Society, 16 Manor Road, Folkestone, 
who is also one of the local secretaries of the Congress. 

The first of the two annual conversaziones of the 
Royal Society is to be held oti Wednesday, May 13, 
at 8 30 

Sir Thomas If Holland, Rector of the Imperial 
College of Science and Technology, South Kensington, 
and formerly Director of the Geological Survey of 
India, has been elected president of the Institution 
of Mining and Metallurgy 

Wl learn that it is intended to undertake the 
preparation of a biography of the late Dr W H. 
Maw, editor for many years of our esteemed con¬ 
temporary, Engi n ear nig Those of his personal friends, 
colleagues or correspondents who may have interest¬ 
ing material, especially in the shape of personal 
reminiscences or letters, to contribute, are requested 
to communicate with Mr W E Sim nett, c/o The 
Institution of Civil Engineers, Great George Street, 
London, S W 1. 

The World List of Scientific Periodicals has now I 
grown considerably beyond its original size, with the 
result that the next issue will be in two volumes, one 
to be issued this month, and the other by the end 
of the year The List will be published by Mr. 
Humphrey Milford of the Oxford University Press, 

no. 28 q 6 . vol. 11 t:l 


Subscriptions from Great Britain and Ireland will 
become due on May 15 and from other parts of the 
world at later dates ■ they should be addressed 
c/o Zoological Society, Regent’s Park, London, N.W.8. 

During the course of a recent lecture to the 
Society of Glass Technology on ” Glass as an Instru¬ 
ment of Human Progress/’ Prof. W. E. S. Turner 
stated that he has had discussions very recently with 
manufacturers of optical instruments as to the best 
source of optical glass at the present time. It is very 
gratifying to learn that in the view of manufacturers 
whose reputation depends on their obtaining optical 
glass of the finest qualities, British optical glass is 
regarded as entirely superior to that of Continental 
or other makes Two well-known instrument makers 
expressed the opinion that in view of the prejudices, 
both of the general public, and frequently, also, of 
scientific workers, in favour of instruments made from 
Jena optical glass, the present state of affairs ought 
to be widely advertised 

Thl value of the intensive study of a small region 
as an introduction to wider geographical work is 
now recognised in most schools of geography and 
also in some secondary schools A useful pamphlet, 
which claims to be no more than a guide to methods 
and sources of information, has been wntten by Mr. 
C G Beasley (" Local Geography.” London : T. 
Murby and Co Price, is (Id) The pamphlet 
begins with a scheme of regional survey in which 
Mr Beasley shows how to link the human with the 
physical geography of a district, and discusses the 
preparation of a map or diagram to show types of 
land utilisation The last section of the book is a 
useful but not exhaustive account of the sources of 
information The pamphlet merits the attention of 
teachers who aspire to give a sound basis to their 
geographical work. 

We have received Heft 1 (for January) of a new 
German monthly periodical—the Anzeiger ftir Schdd- 
hngshunde. It is intended for the publication of short 
original articles and also as a medium for issuing 
notes and other announcements relating to the German 
Society of Applied Entomology, to the members 
of which it is supplied gratuitously. The editors 
are Dr. K. Eschench of Munich and Dr, F. Stellwaag 
of Neustadt a H. The journal is published by the firm 
of Paul Parey of Berlin, and the present issue consists 
of twelve pages, but its size (28 cm. x 20*5 cm.), 
double columns and small type, allow of a larger 
amount of letterpress than might appear at first sight. 
It contains four short contributed articles jmd certain 
news items. The articles include one by Dr. Escherich, 
on the transference of wireworms through forest- 
litter (Waldstreu), and a longer contribution by Dr. 
H Eidmann on the pyraiid moth Dioryetna splendid* 
ella H.S. and its importance to forestry, both articles 
being illustrated by text-figures. The other con¬ 
tributors are Dr. A. Frhr. von Vietinghoff-Riesch, 
who writes on the pine moth and the bird world, and 
Herr Jac Schlhsser, who describes his experiences with 
arsenic " burning ” in the control of fruit-tree pests. 

Some indication of the valuable work which is being 
done by the Canadian Government in investigating 
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the customs and beliefs of its Indian population, 
as well as in preserving a record of such of their 
traditional songs, legends, and ceremonies as have 
not already passed beyond recovery, is furnished by 
the Report of the Department of Mines for the period 
ending March 31, 1924, which has just been issued 
The section dealing with the work of the Anthro¬ 
pological Section of the Victoria Memorial Museum 
shows that, in the course of the year, six scientific 
trips were undertaken which covered investigation 
among the Bella Coola, the Gitksan of Skeena River, 
British Columbia, the Carrier Indians of Bulkley 
River, B C , and archaeological excavations in Ontario 
Some of the results of these expeditions were sub¬ 
mitted to the British Association at the Toronto 
meeting last year Perhaps the most noteworthy 
material obtained was that bearing upon the cere¬ 
monial dances of the Bella Coola by Mr Mcllwraith, 
which have thrown much light upon Indian psychology 
and afforded an opportunity for collecting valuable 
information on the chieftainship, government, magic, 
mythology, etc. More than one hundred songs were 
recorded by phonograph 

In September of last year the Fuel Research Board 
of the Department of Scientific and Industrial Re¬ 
search issued a pamphlet which described the Arley 
Seam of the Lancashire Coalfield, and pointed out 
that this was to be the first of a series of similar 
pamphlets dealing in detail with the physical, chemical, 
and other characteristics of the individual coal seams 
of Great Britain, In pursuance of this scheme the 


Board has recently issued Part 1 of a report on the 
Ravine Seam of the same coalfield (London H M 
Stationery Office, 1925 is 6 d net) The seam is 
fullv descril>ed 111 all its details, as it appears m 
diffeient parts of the field, the variations winch it 
undergoes being clearlv indicated There are numer¬ 
ous analyses, proximate and ultimate, together with 
a good study of the composition of the inorganic 
matter present Washery tests and microscopical 
examination of the coal are also included It is to 
be regretted that the more modern method of X-ray 
examination of the coal in order to determine the 
distribution of its inorganic contents has not been 
made use of It is stated in the preface that “ large 
scale experiments, including steam raising tests, the 
carbonisation of the coal at low and high tempera¬ 
tures, and the utilisation of the coke in a water gas 
plant, are in progressat H M Fuel Research Station, and 
the results will be published as Part 2 of this report ” 

Applications are mvited for the following appoint¬ 
ments, on or before the dates mentioned . an assistant 
lecturer in geography m the University of Manchester 
—The Internal Registrar (June 8^ , a probationer lor 
the Indian Forest Service—The Secretary, Services 
and General Department, India Office, S.W 1 (July 1); 
principal of Agra College—The Commissioner of Agra, 
India (July 10); a reader in organic chenustrv in 
the University of the Punjab, Lahore—-The Joint 
Registrar (July 31), a physics laboratory attendant 
in the Science Department, University of Durham - 
Head of the Department, South Road, Durham 


Our Astronomical Column. 


Comets —Mr. B M. Peek of Boscombe and Mr. 
G. P B. Hallowes of Wimborne have succeeded m 
obtaining a considerable number of observations of 
Reid's Comet though its meridian altitude was only 
ii° Two of Mr. Peek's observations are given 
(referred to the equinox of 1925 o). 

G M.T. R A. S DerX 

Apr 15* 22 b 54'V“ »3 h 3“ 3068* 2 5* 59" 373" 

24 22 134 n 50 1 30 28 12 480 

They are corrected for differential refraction, but 
not for aberration or parallax Taken in conjunction 
with the early observations given a few weeks ago, 
they will permit the deduction of improved elements 
A new orbit of Orkisz's comet has been computed 
at Copenhagen ; but it differs so slightly from Mr 
Merton's orbit (Nature, April 25, p. 616) that it is 
unnecessary to give it Prof, Banachiewicz of 
Cracow has directed attention to the resemblance of 
the orbit of the comet of 1500, for which Dr. Hind 
found the following elements from Chinese observa¬ 
tions: T 1500 May 17, ao°, 0 310°, * 105°, log? 
0*146. It is desirable to observe the comet as long 
as possible in order to decide the question of identity. 
Since It is travelling into high north declination, it 
is well placed for this purpose. 

The following orbit of Schain's Comet has been 
deduced hy Dr, A. C. D. Crommelin from observa¬ 
tions on March 23 at Bergedorf, April 2 and 14, by 
Dr, W. H. Steavenson at Norwood, 

Tss*925 Aug, 6*918 G.M.T. (new) 
to 200* 31' 10' 

* 0 337 *9 

, * *4*3347 

log q 0*649662 

, ,, $ is .not likely to be more than a few days in 
*rW; Unfortunately, the comet will be hidden in 
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the sun's rays at the tunc of perihelion, but it will 
be observable again from November onwatds 

It should be noted that this comet was independently 
discovered by Seftor Comas Sol& at Barcelona a day 
after Mr Schain detected it custom therefore allows 
the coupling of the two names as joint discoverers, 
as the second detection took place before the news 
of the discovery had been distributed Both dis¬ 
coverers found the comet in the course of their 
regular photographic search for new minor planets 
Proposed New Astronomical Co-ordinates — 
In the C R, Acad Set , Paris, March 2, M C Solk 
points out that, m order to study the sun's motion, 
a .system of co-ordinates is required which does not 
rotate. A uniform rectilinear motion of translation 
of the origin need not be considered, since in infinite 
space such a motion has no real meaning Since 
the position of the centre of gravity of the Milky 
Way is not known, it cannot be employed as the 
origin, and a system of axes based on the stars, 
particularly the brighter ones, most of which have 
definite proper motions, cannot be regarded as 
necessarily free from rotation Under these condi¬ 
tions, it is better to take the centre of the sun as 
origin, and to measure the position of the stars in 
the different streams which form the Milky Way 
with respect to axes passing through it, and fixed 
with respect to the most distant objects visible, 
such as the globular star clusters, or, possibly better 
still, the spiral nebulae As these can be regarded as 
being .practically at an infinite distance with respect 
to the bright stars, the axes so defined could be 
regarded as practically free from rotation It is 
pointed out that modern astronomical knowledge 
demands the degree of exactitude which could be 
obtained in this way. 
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Research Items. 


The God Sktekh. —Some interesting deductions 
bearing upon the development of religious beliefs in 
ancient Egypt are made by Mr. R O f aulkner in the 
March number of Ancient Egypt from references to the 
god Setekh in the Pyramid Texts The centre of the 
worship of this little-known deity appears to have 
been Ombos in Upper Egypt, and he appears to have 
been to some extent the embodiment of the destructive 
powers of Nature. In the Osins and Horus myths 
of the later texts stress is laid upon his malevolent 
activities , but the Pyramid Texts, the oldest beliefs 
concerning him which have come down to us, present 
contradictor}' ideas which probably represent different 
stages in his history Originally he ranked as equal 
with the other gods. Thus his relations with Horus 
and Osiris vary in three ways (1) Setekh is without 
either friendliness or hostility, but stands over against 
them as representing a different tract of the country , 
(2) Horus and Setekh co-operate for the benefit of the 
deceased , (3) Setekh is the mortal foe of Horus As 
the Osins cult gained ground Setekh became hostile 
to him also It is not always clear whether Horus 
is the old tribal Horus or the son of Isis Probably 
the tnbal myth was transferred bodily into the Osirian 
legend, the original cause of hostility being the feud for 
the supremacy of Egypt settled in the lawsuit which 
was brought before the court of the gods at Heliopolis 
The reversal which converted Setekh from one of the 
principal gods of the Egyptian pantheon to an outcast 
was no doubt due to political causes, and the frequency 
with which he appears as the enemy of Osins is to be 
attributed to the comparatively late rise of the cult 
of that deity when the evil character of Setekh had 
been fully established. 

Irish Sea Herring —The report for 1023 on the 
Lancashire Sea-Fishenes Laboratory contains three 
papers dealing with investigations into the life- 
history and fishery of the herring 111 the Irish Sea 
Mr A Scott, from the results of his examination of 
stomach contents, concludes that the movements of 
both herring and mackerel arc influenced to a very 
considerable extent by the presence or absence of 
plankton organisms, and believes that it should be 
possible to predict with a fair amount of accuracy 
whether these fishes will arrive earlier or later than 
usual, by making adequate observations on the 
plankton The food of the herring during the fishery 
in June, July and August 1923 consisted of the few 
months' old stages of fishes such as rockling, sand- 
eels, clupeoids, gurnard and long rough dab, along 
with the crustaceans Meganyctiphanes, zoea ana 
megalopa stages of crabs, larval pagurids, Pandalus, 
and various Copepoda Mr, W, C Smith, in a study 
of the composition of the Manx herring shoals, states 
that young fish approach the coast in May and 
remain close to the land for about three months, 
increasing m abundance during June and July, and 
moving to the deeper water off the Calf of Man in 
August Older fish come in later, appearing on the 
Irish side of the Channel in July, and gradually 
working across to the “ Calf ” waters to meet the 
other shoals in August, Mr W Birtwistle and Miss 
II M Lewis made an extensive examination of Irish 
Sea herrings in 1923 with regard to age, growth, and 
maturity, and now put forward two interesting 
hypotheses (1) Irish Sea herrings are all autumn 
spawned , (2) herrings spawned m the very early 

autumn will show a greater mean length and a more 
advanced mean stage of maturity than herrings 
spawned in the late autumn 

Sex Differentiation in the Chick.— In a paper 
published in 1921 {Jour. Exp Zool , v. 33), Minoura 
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put forward the claim that he was able to produce in 
the developing chick embryo intersexual forms due 
to the action of the sex-hormones secreted by a gonad 
of the opposite sex grafted on to the chono-allantoic 
membrane. His work was of fundamental importance, 
since it provided the only experimental support of 
Lillie's theory of the causation of free-martin in cattle. 
Mmoura's experiments were recently repeated by 
A. W Greenwood (Brit. Jour Exp . foiol , 2, No. 2, 
1925) The technique has been greatly improved and 
a sex-linked cross was used, making it possible to 
identify the sex of the chicks at an early stage in 
development Although the author obtained many 
successful, grafts, he has entirely failed to confirm 
Mmoura's results He shows that Minoura cannot be 
said to have demonstrated conclusively that the 
differentiation of the sexual apparatus of the host 
embryo can be modified towards an intersexual 
condition through the action of a gonad graft of the 
opposite sex Further, he shows that the conditions 
obtaining in the bovine free-martin are not reproduced 
in these experiments, in that in the latter the embryo 
is exposed to the specific action of the grafted gonad 
alone, whereas in the former the female co-twin is 
exposed to the action of all the internal secretions 
from the male 

A Multiple Temperature Incubator. —C, B. 
Williams and T. W Kirkpatrick describe (Ministry 
of Agnc , Egypt, Technical and Sci Service, Bull 
No 38, 1924) useful forms of this apparatus designed 
to enable them to study the behaviour of cotton 
pests at a number of different temperatures in order 
to find their death-point, the points of greatest and 
least activity, and their rates of development at 
temperatures close together and approximately 
constant. A copper or aluminium bar, tube, or 
trough is inserted at one end into a hot tank and at 
the other end into an ice-box—all suitably insulated 
so as to minimise changes of temperature In the 
first apparatus a copper bar was employed, and in 
this 71 holes were bored at intervals , each pro¬ 
vided a place where a tube could be maintained at 
a different temperature the daily variation of which 
was found in any one case to be less than half a 
degree The authors suggest that bacteriologists 
and mycologists may find the apparatus useful. 

A Neotknous Salamander from Japan —M. 
Sasaki (Jour Coll. Agric., Hokkaido Imp. Umv., 
apan, vol. 15, pt. 1., 1924) gives an account of the 
ionomics of a salamander, Hynobius Itchenatus, which, 
in Lake Kuttarush, occurs as a typical neotenous 
form, regularly breeding in that phase While the 
phenomenon of neoteny is not rare, particularly among 
the Urodela, reproduction in the neotenous condition 
has hitherto only been known in the Axolotl. The 
larvae of neotenous parents underwent normal meta¬ 
morphosis under laboratory conditions. From experi¬ 
ments the author concludes that the main factor 
which bnngs about neoteny is low temperature, to 
which, however, must be coupled a rich food supply. 
The temperature must not be so low as to impair the 
vitality of the animals and inhibit feeding, since 
starvation, even under otherwise good conditions, 
stops both growth and metamorphosis. Conditions 
suitable to neoteny, a permanent temperature of from 
4°-io° C. and a rich food supply, were found to exist 
in the Nitella zone of Lake Kuttarush, where neotenous ’ 
forms of Hynobius lichenatus were found by the author 
in abundance and regularly reproducing. 

Emulsified Oil-Sprays for Lemon Culture.**- 

A large number of the lemon groves of Florida are 
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located in artesian well districts, and the water from 
these wells is utilised m spraying the trees tor white 
flies and scale insects Unfortunately this water is 
particularly hard, and great difficulty is met with in 
mixing unstabilised oil-emulsions with it. Accord¬ 
ingly the water was treated with caustic potash fish- 
oil soap prior to adding the emulsion, but the method 
involved trial and error, caustic soda and fish-oil soap, 
used separately, were found more economical Where 
the rust mite prevails, as in the United States and the 
West Indies, other measures have to be taken 
Messrs W. W Yothers and J. R Winston give details 
of the use of combination sprays both for rust mile 
and for other insects, in Bulletin 1217 of the United 
States Department of Agriculture (1924) These 
sprays concern the use of soda-sulphur or potash- 
sulphur solutions mixed with unstabilised oil-emul¬ 
sions, but thev arc not always so effective as they 
might be, and a lime-sulphur solution has been 
employed to greater advantage as an insecticide 
Unfortunately there is again a difficulty in getting the 
lime-sulphur solution to mix with unstabilised oil- 
emnlsjon, Experiments in the direction of stabilising 
oil-emulsions have shown that the use of colloidal 
substances such as glue, skimmed-milk powder, casein, 
wheat flour, corn-starch and laundry starch produces 
the desired effect The combination spray is made by 
filling a spray tank full of water, to which is added 
the requisite amount of lime-sulphur solution , then 
the stabilised oil-emulsion is added, consisting, for 
example, of paraffin or lubricating oil, water, caustic 
soda, fish-oil soap, and glue After agitation the spray 
is ready for use, and it can be applied to foliage, 
branches, or fruit without injury, providing that the 
whole process of mixing has been carefully carried out 
and the correct proportions of each ingredient 
employed 

UrPER Air Circulation of ihf Ati antic —The 
upper air circulation of the Atlantic Ocean is dealt 
with by Mr E. W Barlow of the Meteorological 
Office, Air Ministry, in Professional Notes, vol 3, 
No 39 An historical account is given of upper wind 
currents and temperatures over the Atlantic obtained 
chiefly from kites and pilot balloons, and our present 
knowledge of air circulation in relation to trades and 
counter trades is indicated The meteorological 
aspects of Atlantic flying are dealt with , these 
include sea-fog and conditions which create ‘' bumpi¬ 
ness, ” and advice is given as to the most favourable 
heights for flights to North and South America. 
The work is of considerable interest, and the author 
has brought together a good deal of useful information 
Some early discussions by the Meteorological Office, 
and especially those earned out under the supervision 
of Capt. Toynbee on the Atlantic equatorial regions, 
scarcely receive the attention they deserve These 
earlier discussions show that in the region of the 
Doldrums, with north-east winds at the surface, the 
direction of upper clouds is generally from south-east, 
and with surface winds from south-east the upper 
clouds are about equally from south-east and north¬ 
east, To the north of the Doldrums and to 20° N., 
with wind north-east there is a high percentage 
of the upper clouds from south-west. To the south 
of the Doldrums to io° S , with wind south-east, 
there is a high percentage of upper clouds from 
south-west and a fairly high percentage from north¬ 
east. These results are obtainable for each month. 
Table IV., bv the author, gives the times m hours 
required for flight between Newfoundland and Ireland 
undet best, ordinary, and worst conditions. The 
Meteorological Office " Synchronous Weather Charts 
of North Atlantic Ocean, 1882-3/' have been used 
for these calculations. These charts Represent the 
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weather conditions for a single year, and the weather 
in any other year would in all probability be very 
different, a fact which should be emphasised. 

Climate of the Netherland Indies —The Royal 
Magnetic and Meteorological Observatory of Batavia, 
in Verh No 8, vol 1, part 7, gives a discussion of the 
w r eather by Dr. C Braak In addition to the Dutch 
text English summaries arc given Favourable con¬ 
ditions for lightning and thunder appear to be calm 
air and an unstable vertical temperature distribution, 
extending to a great height The bulk of tropical 
thunderstorms are heat thunderstorms, short-lived, 
and of relatively small extension Fewer persons' 
seem to be struck by lightning in the East Indies 
than in Europe, and fires caused by lightning are very 
rare Special kinds of trees are struck fairly fre¬ 
quently, in particular the coco-nut palms Hail is 
said to be a rare phenomenon in the tropics, but 
instances are given of the occurrence oi hailstorms , 
they are most frequent in the monsoon changes, as 
is the case with thunderstorms No marked con¬ 
nexion is shown between pressure and sunshine or 
pressure and temperature, but there appears to be 
a pronounced relationship between sunshine and 
temperature A comparison is made between the 
climate of the Netherland Indies and that of other 
regions With regard to temperatures of the wet 
bulb thermometer, it is noted that whilst at Batavia 
the maximum heat, although disagreeable, can be 
endured without too much discomfort, the same 
cannot be said of manv other places in neighbouring 
countries Destructive cyclones are rare A com¬ 
parison is made of the climates of those regions in 
the Archipelago and outside of it where the best 
results are obtained with different crops 

The Japanese Eakihquake of Sf pi ember t, 
1923 —Several papers have recently been published 
on the great Japanese earthquake of 1923, one of 
unusual interest being that by Mr K Shiratori 
(Japanese Journ of Astr and tieoph , vol 2, 1925, 
P I 73 * J 9 2 ) From the seismographic records at 
endai, he locates the epicentre in Sagami Bay off 
the southern end of the Miura peninsula, and the focus 
at a depth of 44 km From September 1 until the 
end of the year, 632 after-shocks were recorded at 
Sendai, of which 80 were comparatively strong The 
epicentres of the latter are distributed in three /.ones, 
together ;n the form of the letter N The first zone 
is parallel to the Fuji volcanic zone and traverses the 
Idzu islands The second, branching from the first 
near Tanzawa Mountain, runs along the Miura 
peninsula, crosses the Uraga channel, and meets the 
third zone, which follows the line of the yamiso 
Mountains, off the east coast of the Boso peninsula 
These zones are so intimately connected that, when 
one is active the others also come into.action. Mr. 
Shiratori remarks that observations of the earth- 
potential at Sendai show abnormally large variations 
during near earthquakes, those at the time of the 
great earthquake being very marked 

Volcanic Activity in Kilauea —In his interesting 
account of the recent eruption of Kilauea, Dr T A. 
Jaggar remarks on the periodicity of the great erup¬ 
tions of that volcano (Hawaiian Volcano Obs , Mon 
Bull, for April and May 1924) These have occurred 
in the years 1790, 1823, 1855, 1887, and 1920 (the 
culminating year of the present cycte), the mean 
interval between successive eruptions being thus 
32*5 years. For Vesuvius, about 33 years is a common 
interval, the last two eruptions having occurred in 
1872 and 1906. <f It would appear, and this agrees 




656 


NATURE 


"’[May 2, 1925 


With Omon’s work in japan, that 130, 65, and 32*5 
years are intervals significant in volcanism " In the 
Volcano Letter for February 19, Dr Jaggar uses the 
percentage of dead cones in a d 1st net as an index of 
comparative volcanic activity m different Pacific 
regions (Sumatra, South Japan, the Fuji cross-zone in 
Japan, the Kuilie Islands, the Tonga Islands, and the 
Hawaii Islands). He concludes that the extinction 
becomes less and the activity greater as we advance 
from the continental to the oceanic districts 

On, and Gas Possibiihies in Montana —In a 
recent publication of the Department of the Intenor, 
United Stales of Amenta, we have a stnking example 
of the value to a nation of highly organised geological 
survey, one that exists not only to amass and co¬ 
ordinate data of regional geology, but also to dis¬ 
seminate results and conclusions of contemporaiy 
economic import In an area lying to the south of 
the Bearpaw Mountains, Montana, some little oilfield 
development had already been in progress, but had 
met with indifferent success , the United States 
Geological Survey accordingly sent Mr Frank Reeves 
to investigate the geology and petroleum possibilities 
here, and the results of his survey are now available 
to the public m an excellent bulletin (751 -C), one 
of high technical and literary merit The author 
concludes that an area is favourable from a commer¬ 
cial point of view because the strata (1 e Cretaceous) 
contain abundant organic material “ of the proper 
kind to vield oil " , further, that there has been 
sufficient, but not too much, regional alteration of 
the sediments to influence oil formation from this 
organic material , that there are suitable reservoirs 
of porous strata , that structures favourable to oil 
accumulation are present , that there has been no 
escape of oil by faults or as a result of flushing by 
circulating ground-water . that the character of the 
water found in one oil well sunk is favourable to the 
existence of oil, and that gas in commercial quantity 
has been located within the area If geological 
advice can be of positive value in minimising nsk of 
failure, here is a clear case where the chance is worth 
taking, though, as the author conscientiously remarks, 
** no one should invest money in the drilling of Wells 
here unless he can afford to lose it " For the rest, 
the survey of this area shows it to be geologically 
typical of much of the north-central Montana country, 
characterised especially by its full Cretaceous develop¬ 
ment, its complexities of folding and faulting—the 
last factor of a somewhat unique kind in this area— 
and its abundant evidence (though not always 
on a commercial scale) of bitumen in one form or 
another 

Mtnfrm ogy of Fossil Bone —The common belief 
that fossil bones are generally silicified is completely 
disproved by A, F Rogers, who has thoroughly 
investigated a collection of 300 different examples 
ranging from the Ordovician to recent times, and 
gathered from widely separated countries in every 
continent The evidence, which is convincingly set 
forth with numerous excellent photomicrographs in 
the Bull. Geol Soc America, vol 35, pp. 535-56, 1924, 
shows that fossil bone consists almost entirely of the 
amorphous mineral collophane, which is also the 
principal constituent of phosphate rock Cellophane 
is not a definite chemical compound, but seems to be 
a hydrous solid solution of calcium carbonate (with 
smaller amounts of the fluonde and sulphate) in 
calcium phosphate Corresponding to this the refrac¬ 
tive index of fossil bone ranges from 1*573 to 1*621, 
though the smaller range, 1*595 to 1*615, includes the 
great majority of the specimens The values show no 
regular relation to geological age Bones seem to 
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become fossilised in a comparatively short time, and 
after that no further changes of importance take 
place. The collophane of fossil bone exhibits a 
feeble double refraction dtre to strain, and a thin 
section of the spine of a Permian reptile even displayed 
a distinct pleochroism from pale to deep yellow. 
This is probably the first recora of pleochroism in an 
amorphous substance Of all the specimens examined 
only three were found to be silicified Various forms 
of silica, together with calcite, are commonly asso¬ 
ciated with collophane, but whereas the latter fills up 
the pores left by the removal of organic matter, ana 
so preserves the structure of the bone, the associated 
minerals are usually merely the infilhngs of cavities. 
Thus it is found that the well-known opalised bones 
from White Cliffs in New South Wales are internal 
casts showing no organic structure. 

Defining Iron and Steel —The definitions of steel 
and cast iron as given by various authorities may be 
divided into two classes (1) those based on the 
principal properties and methods of production of 
these materials , and (2) those based on the con¬ 
stituents present, 1 e on the carbon content. For 
example, steel is defined as an iron alloy which can be 
hardened by quenching or results from melting and 
is very tough, or is an iron alloy containing a certain 
quantity of carbon which when quenched is hard and 
elastic, etc A definition based on the method of 
production is not really appropriate, for when a new 
method has been discovered, the definition has to b* 
altered The definition based upon properties is also 
inadequate, for the words " hard,' '* tough,” and 
” elastic ” are all relative In a recent issue, Vol 13, 
No 2, of the Science Reports of the Tohoku Imperial 
University, Prof. Honda discusses this question and 
concludes that the only satisfactory definition is on 
the basis of composition. He defines steel as an iron 
carbon alloy with a content of carbon lying between 
0*035 and x*7 per cent Cast iron is defined as an 
iron carbon alloy the carbon percentage of which lies 
between 1 7 and 6 7 The lower limit of 0*035 in the 
case of steel is chosen because, up to this amount, the 
carbon is retained in solid solution in the iron These 
definitions take no account of the other constituents 
ordinarily present in steel and cast iron While these 
may be regarded as immaterial in the case of steel, 
such is not the case for cast iron. However, Prof. 
Honda's contribution to the question is,instep in the 
right direction. Wr 

United States Ordnance. — The issue of the 
Journal of the Franklin Institute for March contains 
the address on modern ordnance delivered in September 
1924 at the centenary celebrations of the Institute by 
Major-General C. C. Williams, of the United States 
War Department It is devoted chiefly to the im¬ 
provements which have been effected in the six years 
since the War, and shows that in almost every type of 
gun the range has been increased by about 50 per cent, 
at the expense of a small increase in weight. For sea- 
coast protection the guns are sixteen-inch and throw 
a projectile weighing more than a ton a distance of 
27 miles. It has been decided that tfete long-range 
guns of the ” Big Bertha” type are of qwtbtftil value, 
as their work can be much more cheaply done by 
bombing aeroplanes. The demolition type of bomo 
has been considerably developed, and although a 
4000 lb. bomb is under trial, it is believed that a 
2000 lb, bomb will be the largest size needed. These 
bombs are timed so as to penetrate to the lowest story 
of a building or 40 to 60 ft, below the surface of 
water before exploding. In this way the maximum 
effect is produced, and m the case of a ship greate* 
damage is done by a near hit than by a direct one. 
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Royal Meteorological Society. 


'T'HE Koyai Meteorological Society was founded 

under the name of " The British Meteorological 
Society ” on April 3, 1850, and the occasion of its 
seventv-fifth anniversary was celebrated in London 
on April 2i and 22. The following brief account of 
the history of the Society and of its predecessors may 
therefore be of interest 

The first English Meteorological Society was in¬ 
augurated so long ago as 1823 Luke Howard, 
Thomas Forster, and Dr Birkbeck were among its 
founders, while Prof Darnell was one of its members 
The Society became dormant shortly afterwards, 
when Luke Howard moved away from London, and 
in 1836 a new Society was formed, which was generally 
known as the Meteorological Society of London One 
of its members was John Ruskin, who in 1839 con¬ 
tributed to the Society's Transactions a paper from 
which the following extract is taken . 

” A Galileo, or a Newton, by the unassisted work¬ 
ings of his solitary mind, may discover the secrets of 
the heavens, and form a new system of astronomy. 

But the meteorologist is impotent if alone , his 
observations are useless, for they are made upon a 
point, while the speculations to be derived from them 
must be on space ” The truth of these words is 
realised more forcibly to-day than ever before, and it 
is remarkable that they should have been written so 
long ago 

The 1836 Society developed pronounced astro¬ 
logical tendencies as tune went on, and this fact 
appears to have led to the foundation of the present 
Society in 1850 Mr J Glaisher, F K S , was secretary 
of the Society from 1850 until 187 j, except during 
1867*68, when he was president, and apparently his 
was the guiding spirit in the earlier years of the 
Society The distinguished engineer Robert Stephen¬ 
son, F R S., was president in 1857-58 Until 1866 the 
Society was a voluntary association of members, but 
in that year a Royal Charter of incorporation was 
obtained whereby members of the British Meteoro¬ 
logical Society became fellows of the Meteorological 
Society In 1882 permission was obtained from 
Queen Victoria to change the name of the Society to 
that at present in use, namely, the Royal Meteoro¬ 
logical Society 

In conformity with the ideas expressed by Ruskin, 
the Society at first devoted itself to the expensive 
task of the collection and publication of meteoro¬ 
logical observations from a number of stations, chiefly 
in England and Wales, as well as to the reading, dis¬ 
cussion, and publication of original papers For it 
will be recalled that in 1850 there was no State pro¬ 
vision for meteorology in Great Britain. The results 
of this work are printed in the ,f Meteorological 
Record,” which was published annually from 1881 
until 1910. In 1911 the work was transferred to the 
State service, the Meteorological Office. Many in¬ 
vestigations were undertaken by the Society m its 
corporate capacity, and brought to a successful con¬ 
clusion ; among these may be mentioned the collection 
of phonological observations from the area of the 
British Isles, and the annual publication of a pheno- 
logical report in the Quarterly Journal of the Society. 
This enterprise is still vigorously pursued, the whole 
of the work of observation and compilation being 
voluntarily given. In 1919 the Scottish Meteoro¬ 
logical Society, which had been founded in Edinburgh 
in 1855, was dissolved, and as many members of that 
Society as so desired were received as fellows of the 
Royal Meteorological Society. 

Ths celebrations on April 21 and 22 took the form 
of (r) a visit to Kew Observatory, by invitation of the 
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Director of the Meteorological Office , (2) a conver¬ 
sazione in the rooms of the Society at 49 Cromwell 
Road, South Kensington , (3) an anniversary meet¬ 
ing, when a lecture on 11 Clouds and Forecasting 
Weather ” was delivered by Prof E van Everdingen, 
president of the International Meteorological Com¬ 
mittee and Director of the Royal Netherlands Meteoro¬ 
logical Institute , and (4) a dinner at the Hotel 
Rembrandt About 75 persons attended the various 
functions, and the guests included members of the 
International ( ommission for the Exploration of th^ 
Upper Air, who had previously held meetings at the 
Meteorological Office under the presidency of Sir 
Napier Shaw 

The visit to Kcw Observatory during the afternoon 
of April 21 was much enjoyed, line weather favouring 
the event The visitors were shown over the ob¬ 
servatory, and had the experience of witnessing the 
release of a registering balloon 

The conversazione on the evening of April 21 was 
held m the rooms of the Society and the visitors were 
received by Mr C J P Cave, president of the Society, 
and by Mrs Cave A number of exhibits, many of 
which had been lent for the occasion by fellows of the 
Society, were arranged, and Mr F J W Wlupple 
showed a number of experiments, including the 
formation of halos, coronae, and the green ra\ 

The anniversary meeting on the afternoon of April 
22 was the principal event m connexion with the 
celebrations I he president welcomed the four 
honorary members who were present, namely, Prof 
W van Bemmelen, lately Director of the Batavia 
Observatory, Prof E van Everdingen, Prof II 
Hcrgesell, Director of the aciological obscivatory at 
Lmdenberg, and Prof Th Hesselberg, Director of the 
Norwegian Meteorological Service and secretary of 
the International Meteorological Committee £ he 

president then read a telegram which had been sent 
to His Majesty the King, patron of the Society, and 
the reply from His Majesty, which concludes " The 
King rejoices m the thought that recent years have 
seen important advances in the science, and he 
earnestly trusts that the Society will be able to record 
still further developments in their valuable and 
interesting labours ” Afterwards a number of ad¬ 
dresses of congratulation were read fiom foreign 
meteorological institutes and other scientific bodies, 
and from a number of private persons, including a 
letter from the venerable Prof II Hildcbrandsson of 
Upsala, foreign member 

Prof E van Everdingen then delivered his lecture 
on " Clouds and Forecasting Weather " He said that 
failure to forecast the weathei 24 or 36 hours ahead 
can be ascribed to lack of suitable observations, 
among w'hich are those of the motion of high and 
medium clouds He showed an example of the im¬ 
provement in the forecasts which would have been 
produced had cloud observations been available, and 
put forward a strong plea for the regular observation 
and transmission of information regarding cloud 
motion The methods of the “ weather-wise,” who 
use only local observations to foretell coming weather, 
are ril-defined, but it is not difficult to account for 
many of their maxims in the light of modern know¬ 
ledge, as derived from aerological research and the 
observation of clouds from aircraft The mam object 
of cloud-observation for the professional forecaster 
ought to be to tell him something definite oi the 
atmospheric conditions m the upper air over the 
whole area of his map Inversions of temperature 
usually occur over cloud-sheets, and if the latter are 
identified at a number of stations, the horizontal 
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extent of the inversion is defined. Such inversions 
tend to prevent upward convection and the formation 
of rain is hindered Complete observations of halo 
would be of material assistance At de Bilt in 1922, 
ram followed halo in 70 per cent of cases of halo 
observations, and only 70 out of 200 rain-days were 
not preceded by halo observations somewhere in 
Holland 

The anniversary dinner was held on the evening of 
April 22 After the toast of the King, patron of the 
Society, had been enthusiastically honoured, Mr H. 
Mellish proposed the toast of The Services, and Capt 
H. P Douglas, Hydrographer of the Navy, responded 
He spoke of the work which is now being done in the 


Navy in the investigation of the upper air by pilot 
balloons and registering balloons Sir Philip Sassoon, 
M P , Under-Secretary of State for Air, proposed the 
toast of the Royal Meteorological Society He re¬ 
ferred to some of the events in the history of the 
Society, and paid a tribute to the aid which meteoro¬ 
logists had been able to send to the Airship 1*33, in 
the shape of weather reports and directions for the 
best course to be taken, on the occasion of its recent 
break-away in a gale from its mooring-mast at Pulham 
The president responded to this toast. Sir Napier 
Shaw proposed the toast of International Meteoro¬ 
logy, and Prof. E van Everdingen responded 


The British Science Guild. 


'"PHE annual meeting of the British Science Guild 
* was held in the Salters’ Hall on Tuesday, 
April 21, the chair being taken by the Right Hon. 
Lord Askwith, president of the Guild. 

Reviewing the work of the Guild, the chairman 
directed attention particularly to its co-ordmalive 
functions, linking together the operations of many 
different bodies, and to its efforts to bridge the gulf 
between men of science and the general public 
Reference was made to the issue of the revised 
edition of the Catalogue of British Scientific and 
Technical Books, which now contains more than 9500 
titles of books, and should prove most valuable to 
students, libraries, and manufacturers Methods of 
obtaining 44 Science Publicity ” are being considered, 
but this demands the co-operation of leading scientific 
and technical societies. A new feature has been the 
formation of six standing committees (National 
Security, Parliamentary, Health, Research and 
Industry, Finance, and General Purposes) 

An address emphasising the need of increasing 
knowledge of science among the public, and the 
application of scientific method to public affairs, was 
delivered by Sir William Bragg, who pointed out the 
contrast between the marvellously rapid development 
of scientific data, and the meagre facilities for letting 
the public know what was being done on their behalf 
The forty millions of people in the British Isles are living 
on the direct application of science, and they should 
know what science has done, and what it might do 
in the future. It is unfortunate that scientific men, 
who spend their days in wresting information from 
Nature in the laboratory, have not as a rulo the 


supplementary gift of conveying scientific information 
in a popular form. Publicity for science is needed 
If, as it is hoped, a proper organisation for publicity m 
scientific matters could be created, there should be at 
its head a scientific literaiy man, and behind it funds 
sufficient to tide over the first period of its existence 

Sir Arthur Newsholme, speaking as chairman of the 
Health Committee, said that the average life of a 
child bom to-day is some 10 to 12 years longer than 
it was 30 to 40 years ago This is due to a better 
knowledge of the laws of health What should be 
investigated are the causes of evils rather than their 
alleviation—as illustrated by the millions of headache 
powders and similar nostrums sold Attention has 
been directed by the Health Committee to two defects 
in the Births and Deaths Registration Bill now before 
Parliament There is no valid verification of the fact 
of death, and the certificate of death should be 
regarded as confidential and lodged with the registrar 
and not handed to the nearest relative. 

Major the Hon. H Fletcher Moulton (chairman of 
the Research .and Invention Committee) pointed out 
that in regard to industry there is a gap similar to 
that remarked on by Sir William Bragg in connexion 
with publicity Manufacturers of Great Britain are 
sometimes blamed for not availing themselves more 
freely of the results of scientific researches. There 
is, however, a gulf between the man working in the 
laboratory and the busmess man An intermediary, 
who could demonstrate to the latter how he would 
benefit from the application of science, is needed. 
It is in this intermediate stage that Germany has 
made such rapid progress 


Excavations at Cresswell Crags, Derbyshire. 


a meeting of the Royal Anthropological Institute 
held on April 21, Mr A Leslie Armstrong read 
a paper entitled “ Recent Excavations on Palaeolithic 
Sites at Cresswell Crags, Derbyshire,’' describing 
excavations which had been carried out by him 
under a Joint Committee of the British Association 
and the Royal Anthropological Institute The 
two important sites of Upper Palaeolithic date 
under investigation consist of a rock shelter and a 
cave respectively The former, excavated between 
June and October 1924, is situated in front of Mother 
Grundy’s Parlour, the last cave of the Cresswell group 
excavated bv Sir William Boyd Dawkins and the late 
Rev J, M Mills in 1879 This proved to be an 
undisturbed stratified deposit with a Palaeolithic relic 
bed 2 feet 0 inches thick The lowest stratum yielded 
implements of quartzite which, from evidence after¬ 
wards obtained in the cave site, are probably referable 
to Moustenan times Overlying tins was a rich 
deposit from which flint implements, bone tools, and 
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three pieces of engraved bone were recovered. The 
latter are believed to represent bison, reindeer, and 
rhinoceros, but all are fragmentary. At the lowest 
level of this layer was a hearth formed in a hollow 
scooped out in the basement bed and ringed around 
with flat stones, on edge, just as Boy Scouts build a 
fireplace to-day The area around the fire proved 
the most prolific in antiquities. The fhi^t implements 
from that level are late Aurignacian in general char¬ 
acter, those from the top of the deposit are early 
Tardenoisian, and those from the intervening layer 
reveal a gradual development in style and technique 
from one culture to the other. 

The second site dealt with was the cave known 
locally as the Pm Hole. Excavations in September 
last revealed that the examination made by Mills fifty 
years ago had extended to the first seven yards only, 
and that the remainder of the cave was practically 
undisturbed. Through the generosity of the Percy 
Sladen Memorial Fund Trustees and the kindness of 
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His Grace the Duke of Portland, it has been made 
possible to undertake a thorough examination of the 
cave, and work is now in progress there The results 
already achieved include the discovery of a lance 
point in mammoth ivory, engraved with a conven¬ 
tional pattern, which is assigned by the Abb6 Breuil 
to the Middle Magdalenlan period, and is identical 
with one found in the cave of La Madeleine itself 
This implement and others associated are considered 
to provide the most definite evidence so far discovered 
at Cress well for the precise dating of the culture and 
its correlation in point of time, if not in development, 
with the classic cave sites of France Considerable 
data have also been obtained in proof of occupation 
in Upper Mo us ten an times and at a still earlier period 
At the conclusion of the paper a letter was read 
from Sir William Boyd Dawkins, chairman of the 
Committee, in which he entered a caveat against 
acceptance of the engravings on bone from Mother 
Grundy's Parlour as of human origin In his opinion, 
they were due to the action of roots In the discussion, 
Prof. W. J Solias said that he had no doubt that they 
were of human origin, while Miss Garrod stated that 
she was authorised to say that the Abb6 Breuil, who 
had examined the fragments that day, was convinced 
that the reindeer, and some at least of the lines 
forming the figure which was thought to be a 
rhinoceros, had undoubtedly been engraved by man 
The bison, however, was more doubtful and might 
possibly be due to root action 


The Natural History of Disease in 
Baltimore, Maryland. 1 

'T'HE publication before us forms one of the ad- 

* rmrable reports issued by tho Carnegie Institu¬ 
tion of Washington, and therefore calls for attention 
It purports to trace the development of public 
health in one of the oldest cities m the States, and 
to correlate, so far as practicable, the ascertainable 
factors bearing on the natural history of disease in 
that city during a span of more than a century 
The attempt is made in nearly 600 pages, be9et with 
elaborate statistical tables and a number of graphs, 
which have been reduced to an extent which makes 
them partially illegible 

The valuable portion of the work deals with the 
actual topography of Baltimore and with the details 
of the gradual development of its public health 
administration. In 1820 an ordinance was passed 
making it the duty of all practising physicians to 
report cases of malignant or contagious fevers to 
the mayor or Board of Health , ana although this 
and subsequent but very early further ordinances 
of similar nature were not enforced, they are interest¬ 
ing as preceding by many years similar ordinances 
(which were enforced) in Great Britain Similarly, 
health commissioners, corresponding to our medical 
officers of health, were appointed, antedating the 
appointment of the similar earliest appointed officers 
m London and in Liverpool. But although these 
appointments were made, the rapid growth of 
Baltimore, its increasing heterogeneity of population, 
and other factors, have left it far behind in subsequent 
sanitary practice. The reader will find, in comparing 
the Baltimore enactments with those in Great Britain, 
much of interest and of practical value, and the 
balance to the good does not always rest with English 
legislation. Perhaps, however, we may agree with 
Solon in his advice to the Athenians ; let us have the 

1 PubVc Health Administration and the Natural History of Disease in 
Baltimore, Maryland, 1797-19*0, by Dr. W. T. Howard, jjm. 
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best law we can keep, not the best laws that can be 
made 

For epidemiologists and students of natural history 
enerally, however, one looks chiefly to the historv of 
lsease prevalence as here presented A vast amount 
of material has been compiled, 7'eutonic in bulk, 
and Teutonic likewise in the failure to sift out what is 
trustworthy and to save the student unnecessary and 
wearisome detail Thus deaths and death-rates are 
given for all causes in the aggregate and for some 
single diseases from 1812 onwards, although prior 
to 1875, when death-certificates were first required 
by law, the only information available was that 
obtained from the sextons of the cemeteries What* 
proportion of deaths were buried “ extra-murally " 
wo can only guess , but the large extent to which 
deaths of inhabitants m institutions outside the city 
—which are not recorded in the city statistics— 
vitiate the statistics given throughout the report, 
may be gathered from data emerging here and there 
in the volumes 

When we pass to causes of death, difficulties in 
accepting the data laboriously collected begin to 
multiply Thus on p 193 is* given a list of the 
causes of deaths named among the burials in the 
ear 1819 ** Consumption " is the only item of 

kely tuberculous nature which appears On p 383 
the death-rate from pulmonary tuberculosis for the 
same year appears as 492 and from other forms 
of tuberculosis as ml In 1920 the corresponding 
rates were 128 and 23’ On such data, of which an 
extreme example has been given, are based discussions 
as to the upward and downward course of the 
tuberculosis death-rate, which possess very slight 
value The problem in Baltimore, as in many other 
American cities, has been complicated by large 
immigration of Irish, of Greeks, of Russians and 
Poles, and by a large negro population The statistics 
deal with these heterogeneous groups as if they 
formed a homogeneous whole , and on such data, 
extremely imperfect in other respects, we are asked 
to accept sweeping conclusions, as for example that 
tlie course of the death-rate from tuberculosis in 
Baltimore has been determined above all other 
factors by natural selection On similarly imperfect 
data, to'give one further illustration, is' based the 
unlikely inference that although an increasing ratio 
of the population now attain middle life, these 
individuals on the whole prove to be poorer risks 
and less capable of survival to old age than were the 
proportionally smaller numbers who reached the age 
of 40 " when natural selection was more searching 
in its action J ’ To base such a sweeping conclusion 
on the imperfect statistics of a heterogeneous popula¬ 
tion, affected by immigration, composed of blacks 
and whites, of persons of eastern and southern 
European as well as of British and Irish origin, is 
extremely indiscreet, and study of the English 
Registrar-General's figures would have shown its 
error for a country in wluch more stable conditions 
exist, and for which official mortality statistics can 
be regarded as trustworthy 


University and Educational Intelligence. 

Cambridge, —Mr H Gilbert-Carter, Trinity College, 
has been reappointed as curator of the Herbarium. 
Sir John Russell and members of the staff of the 
Rothamsted Experimental Station arc giving this 
term especial course of lectures on “ The Chemistry, 
Physics and Biology of the Soil " The Linacre 
Lecture will be delivered on May 6 by Lt -Gen. Sir 
William B, Leishman, Director-General, Army Medical 
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Services, on “ Health in the Tropics . the Present 
and the Future " 

An appointment is to be made in July of the 
Busk Studentship for research in aeronautics, 
and specially in those subjects such as stability 
problems, meteorological questions bearing on flight, 
or the investigation of gusts, treated either expen 
mentally or mathematically, in which Edward Busk 
was specially interested The Studentship is of the 
value of about 150/, tenable for one year from 
October 1, and is open to any man or woman being 
a Bntish subject and of British descent who had not 
attained the age of twenty-five years on October 1, 
1024 Application forms, to be returned not later 
than May 12, can be obtained from Prof. B. M Jones, 
Engineering Laboratory, Cambridge 

Glasgow —The degree of Doctor of Science (D Sc ) 
has been conferred on Mr F Y Henderson for a 
thesis entitled " An Apparatus for the Study of 
Transpiration under Controlled Conditions " 


Thl Yorkshire Summer School of Geography will 
be held at Redcar during the fortnight August 8-22, 
providing the number of entries is sufficient The 
School is intended to provide a " refresher " course 
for teachers of geography which will help them to 
keep in touch with recent developments, and will 
include lectures, practical work, discussions, and 
excursions. Lectures will be given on the principles 
of human geography, economic and regional geography, 
the teaching of geography, and on climate Practical 
work will include the analysis and study of topo¬ 
graphic maps and the elements of survey Applica¬ 
tions for tickets should be made, not later than May 11, 
to the Secretary of the Yorkshire Summer School of 
Geography, the University of Leeds 

Thl " Spirit of Modern Science Instruction " is 
discussed in a thoughtful article by Director O W 
Caldwell of Lincoln School Teachers' College, New 
York City, in the January number of School Life, 
the organ of the United States Bureau of Education 
During the past fifteen years dissatisfaction with 
excessive specialisation m secondary schools has led 
to the development, after much careful study and 
experiment, of a type of " general science ” course 
which has been widely adopted. Returns for 1021-22 
show that in 14,700 public high schools there was an 
enrolment of approximately 400,000 students in 
general science The success of this type of course 
has been achieved in many schools without any 
diminution of the numbers enrolled in the physics, 
chemistry, zoology, botany, and physiology classes, 
and has changed beneficially the character of the 
work done in these sciences The point, however, to 
which the article chiefly directs attention is not so 
much the importance* of science teaching being 
efficient as the importance of cultivating in the young 
an appreciation of the proper use of science in modern 
life, and a determination to make it subservient to 
the general welfare “ Until people do not wish to 
destroy their enemies or their competitors they must 
not possess the means or knowledge for doing so. 
Science courses for all the people must help all the 
people to interpret science for service, not science for 
power ” To considerations such as these are partially 
attributable, no doubt, the remarkable efforts 
that are being now made in the United States in 
connexion with the " Education Week," and other¬ 
wise to promote instruction and training m good 
citizenship 
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Early Science at Oxford. 

May 3, 1687. An account of ye Solar echos, May 
ye 1st 1687, was communicated by Mr. Caswell The 
Dublin Minutes from Nov. 15 to April ye 7th were 
read, speaking of a new Engin invented by Mr. 
Ash to raise water with an inconsiderable Power, 
They communicated a farther account of ye petrifies 
mg of Lough Neagh;—that a toad was kept for eight 
mounths in Dublin, notwithstanding ye Opinion that 
noe venemous creature would live there;—that hares 
and rabbits grow white by Snow,—that Partriges are 
generally white on ye Alpcs 

A discourse was given in to the Society, being 
a confirmation of Dr, Moline's Observation of ye 
communication between ye ears of Birds, by Mr 
Pit 

May 4, 1686. A Letter from Mr Grail, Rector of 
Lassington near Glocester, was lead, wherein he gave 
an account of the little stones called Asfena , found 
chiefly in hts Parish, which being put in Vinegar, 
will move towards one ^mother if they he long 
in vinegar they will Wast away, but will keep 
their starre-hke figures notwithstanding their diminu¬ 
tion 

May 5, 1685. A Letter from Mr Will Moiynoux 
gave an account of a new r Hygroscope of his invention t 
it is made of common whip-cord fastened at ye upper 
end the lower end hangs loose with a little weight 
annext, and turtles round according to ye degree of 
moisture in ye Air the turning of ye lower end is 
mark'd by a tongue or index joyned to ye weight, 
and playing over a circle in paste-board or ye like, 
so as that ye weight hangs over ve centre of ye 
circle 

May 6, 1684, Dr Plot was pleased to oblige us 
farther, with ye sight of a Glow-worm shining in ye 
middle of ye day This gave occasion to some dis¬ 
course concerning Lucid Am malls , in which Dr. 
Bathurst bore a considerable share, affirming, that, 
in some dissections of Glow-wormes, he had formerly 
observed, that as soon as ye Insect was cut in peices, 
ye lucidity disappeared , >but it was asserted that 
even ye peices of a dissected Glow-worm have been 
known to shine , ye Doctor mentioned ye bones of a 
Thomback, as remarkable for lucidity. 

The Mercury of ye Barometers, havemg been very 
low, all ye last weeke, and no rain near Dxon, gave 
suspition that there might be rain at some distance . 
ye like event haveing been certainly known about a 
month since This discourse began on ye account of 
a scheme of ye weather ye last month, taken, and 
communicated, by Dr Plot 

1690. A Project of making all ye high-ways and 
streets perfectly good and smooth at ye charge of 
what 3 years expence as ye present amounts to ; after 
which they may be kept in repair for ever with very 
little charge or trouble by the use of rollers instead 
of wheels 

May 7, 1686. The Minutes of the Dublin Society 
from Feb 22 to April 26 were read. They gave an 
account that encouragement being givin by ye Lord 
Lieutenant for forming that Society into a body cor¬ 
porate by the procurement of a Charter, subscriptions 
for money towards it were made by several. 

Mention being made in those minutes of a place 
between the Tropicks where the Shadow goes twise 
forward upon the dyal, and twise backward in a day, 
Mr. Caswell sayd that this thing happens some parts 
of the year in all places between the Tropicks (except, 
under the Equinoctial) upon a horizontal dyal, and 
in other places that are not in the torrid zone, upon 
an inclining dyal. 
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Societies and Academies. 

London. 

Association of Economic Biologists.—The following 
were among the papers presented at the Edinburgh 
meeting on February 26 and 27 .— 

February 26 —F. A. E. Crew : Intersexuality in 
fowls and pigs. The condition in fowls is classified 
as (a) those in which a functional ovary occurs on the 
left and an active testis on the nght; (6) ovotestis 
on left and active testis or no gonad on the right 
The first condition is due to lack of inhibiting power 
in the ovary, so that the other gonad develops. It 
is always male. In the second class, there is ovarian 
disease or some other cause for the change of tissue.— 
W. G. Smith : The relation between hill pasture and 
sheep grazing. Work earned out at Boghall Farm, 
lately acquired by the Edinburgh and East of Scotland 
College of Agriculture, has shown a definite relation¬ 
ship between herbage and the quality of sheep 
produced. The value of the herbage varies with the 
nature of water supply. When the water is entirely 
aenal, the soil is impoverished and acid, and grazing is 
limited mainly to young growth in early summer 
When the herbage is flushed by springs, the soil is 
less acid, and grazing is continuous. The most 
constant grazing of sheep is in moist places responsive 
to phosphates, as shown by the increase of white 
clover and plufl grass —W. Robb . Hybridisation of 
oats Experiments conducted with the view of 
improving the technique of hand-pollination in oats 
Oats are generally self-fertilised and natural hybrids 
are rare. In a number of pure line cultures of known 
varieties grown side by side for years, only one hybrid 
was secured Oats do mdeed flower freely, but 
apparently after self-pollination has taken place. 
A wide range of artificial hybrids has been secured, 
but none between A vena sirtgosa and any of the 
cultivated oats. A difference in the chromosome 
numbers may explain this failure —J W Gregor . 
Observations on the physiology of reproduction in 
some agricultural grasses The work was earned out 
by the use of paper bags in greenhouses and specially 
designed pollen-proof boxes in the field More than 
90 per cent, of plants in both Italian and perennial 
rye grass were found to be self-sterile, and the self- 
fertile fraction are probably not self-pollinated. A pro¬ 
portion of this self-sterility is due to lack of pollen, 
only the female organs being developed,—J. M. F. 
Drummond and F. W, Sansome : The improvement 
of swedes and turnips by breeding Yield and 
quality are of primary importance, but keeping 
quality and resistance to finger and toe disease are 
also important. Problems of tearing yield in small 
field plots and feeding value by chemical analysis 
have yet to be solved. The value of the 14 dry 
matter M percentage as a criterion of feeding value 
is being reinvestigated. The policy of the Scottish 
Plant Breeding Station has been that of line selection 
(pure line method). In beginning work, 1922, strains 
approximately homozygous in respect of important 
characters were selected. A number of characters 
in swedes and turnips proved to be inherited, and 
enough evidence is at hand to show the possibilities 
of line selection for the improvement of these roots. 
—J. Ritchie; The control of mussels in sea water- 
pipes. The method used to prevent the blocking 
of the pipes at PortobeUo Electric Station with 
mussels and other marine growths was described. 
Theproblepi was serious, for during the five months of 
maximum"growth a layer 2-V5 inches thick formed 
ma$de the 5-foot feed jape. The water taken in was 
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used in the condensers, and it was found that by 
raising the temperature, m vacuo, of water that had 
just been used and returning it through the feed 
pipes, the growth could periodically be killed and 
prevented from assuming obstructive proportions 

February 27 —R S. MacDougall The ox warble 
flies and their control Warble flies (Hypoderma 
spp ) are the cause of a great annual loss in Great 
Britain alone to farmers, butchers, and particularly 
hide and leather merchants Great success has 
attended the attack on the larvae in their last instar, 
when lying in a swelling on their victim’s back. From 
82 to 90 per cent can then be killed by (1) tobacco 
powder and lime, (2) Dems, or (3) sulphate of nicotine, 
in various proportions —P. H Grimshaw * The 
occurrence in Britain of Hydrelha gnseola In Britain 
this fly does no damage though it is widespread, but 
round the Baltic it has been for a long time a serious 
pest of barley and oats—Malcolm WiUon (1) 
Rhizosphara Kalkhaffi causing disease of spruce firs 
The fungus is widespread in Central Europe and has 
lately been discovered frequently in Britain on the 
glaucous varieties of Ptcea pungens Needles of the 
spruce become pale and purplish and fall off Stem, 
etc , become blocked by spores The disease also 
attacks Sitka spruce and (on the continent) the 
Norway spruce. It is spread by spores (2) The 
occurrence of Tubercuhna maxima m Scotland and 
its effect on the blister rust of the Weymouth pine 
Blister rust is so serious a disease of the 5-needled 
pines in Britain that their planting has practically 
ceased. T maxima is a parasite of the blister rust, 
and it has now been found for the first time in 
Britain. On the continent T maxima does not 
apparently entirely kill out the rust, but there are 
indications that under the different weather con¬ 
ditions prevailing tn Britain, the parasite may have 
greater value as a control 

Institute of Metals.—The following were among the 
papers presented at the annual general meeting held 
on March 11 and 12 

March 11—H T. Angus and P. F. Summers.— 
The effect of grain-size upon hardness and annealing 
temperature. Many heavily worked metals increase 
in hardness on annealing for a short time at relatively 
low temperatures, and this property depends, among 
other things, upon the grain-size that existed at the 
time of rolling A coarse gram-sue increases this 
rise in hardness and the range of temperature over 
which it extends, whereas with a fine grain-sue, 
softening may commence at much lower temperatures 
This effect was noted in both pure copper and bronze 
containing 4*5 per cent, of tin The recrystalhsation 
temperature of copper is higher in the coarse-grained 
metal than in the fine-grained. By calculating the 
area of grain boundary per cubic millimetre of metal 
from the grain-sue, and plotting against hardness, a 
straight line was obtained, indicating that the hard¬ 
ness vanes directly with the area of gram boundary 
per unit volume of metal.—S. L. Archbutt: A method 
of improving the properties of aluminium alloy 
castings. The process consists in allowing the 
molten alloy or metal to cool slowly m the crucible in 
the furnace until it has just completely solidified ; 
it is then remelted, and may be carefully stirred, 
raised to the pouring temperature, and cast. In- 
goting the metal is not satisfactory, as the ingots 
cool too quickly, and during remelting are too much 
exposed to the furnace gases. Passage of an inert 
gas through the melt during slow cooling and 
solidification improves still further the soundness of 
resulting sand-cast bars. The method eliminates a 
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considerable proportion of dissolved gas and thus 
reduces unsoundness, and to a considerable extent 
removes pin-holing.—Uhck R Evans * Surface 
abrasion as a potential cause of localised corrosion 
Previous work has indicated that most cases of serious 
corrosion are of an electrochemical character ; it 
has been suggested that very severe corrosion may 
be occasioned by electric currents flowing between 
a bare abraded portion and the still encrusted area 
An experimental investigation has been made 
regarding the existence of these currents. Some¬ 
times they how in such a direction as to localise 
corrosion on the small abraded portion, sometimes 
in the contrary direction But they are generally 
transitors, dying away soon after abrasion ceases 
Moreover, the abrasion required to produce them 
must, in most cases, be sufficient to damage the metal 
by mechanical erosion also In the corrosion of 
zinc by hydrochloric acid, the wiping away of the 
black scum of residual impunties (lead, etc ) actually 
diminishes the rate of attack Commercial (impure) 
zinc is attacked more slowly than some grades of 
much purer zinc. Probably " Jjomophase *’ im¬ 
punties (in solid solution) behave m the opposite 
mode to “ heterophase ” impurities (present as a 
separate phase) — J Newton Friend and J S Tidmus 
The influence of emulsoids upon the rate of dis¬ 
solution of zinc in solutions of lead, nickel and copper 
salts Emulsoids tend to retard the velocity of such 
reactions, whether chemical or physical, as involve 
a change of state from solid to liquid, or vice versa, 
in one or more of the comjionents Tins retardation 
is, in the main, due to adsorption , a thin layer of 
the emulsoid collects upon the surfaces of the solid 
reactants and impedes their chemical activity. The 
retarding action frequently falls off markedly with 
rise of temperature — Denis Bunting : The influ¬ 
ence of lead and tin on the bnttle ranges of 
brass The chief effect of lead is mechanical # the 
bnttle range m itself is not affected, but masked 
owing to the embnttling effect at other temperatures 
of the lead which segregated as globules at the gram 
boundary Tin in excess of the solubility limit 
produces extreme brittleness owing to the production 
of the bnttle gamma or delta constituent The 
effect of tin in solution appeared to be connected 
with an increase in crystal ngidity 

March 12 —G L. Bailey and R, Genders: The density 
and constitution of the industrial brasses. A reduction 
of density, due to unsoundness accompanying con¬ 
stitutional change (0 to\), occurs in the brasses over 
a considerable range of composition. The un¬ 
soundness is removable either by reversing the 
constitutional change (as by quenching) or by 
mechanical compression. Thus heat-treatments, in¬ 
volving quenching of the a 0 brasses and a small 
range of the a brasses, may give rise to internal 
stresses of considerable magnitude. The cracking 
of heat-treated articles which sometimes occurs 
appears to be attributable to constitutional volume 
change rather than to the difference between the 
expansivities of the different constituents —A L 
Nor bury Note on the effects of certain elements on 
the electrical resistivity of copper Values for the 
increase in the electrical resistivity of copper due to 
the presence in solid solution of 1 *o atomic per cent, 
added element are calculated for each of the added 
elements The " atomic effects" are small for 
elements like silvei and gold—which are in the same 
group as copper in the Periodic Table—and are 
progressively larger as the added elements are farther 
away from copper in the Table.—Sir Thomas Kirke 
Rose On the density of rhodium. One specimen 

NO, 2896, VOL, II5] 


was forged up from sponge and annealed but not 
melted, and the other melted from sponge an the 
oxyhydrogen blowpipe and forged while hot The 
rhodium sponge was chemically pure. The density 
of the melted specimen was 12*47 in vacuo at o°/4 , 
but the other specimen was evidently not free from 
internal cavities, as its density was only 12*22. 
Previous determinations have given 12*1-12*6.— 
Kotaro Honda and Ryonosuke Yamada; Some 
experiments on the abrasion of metals In soft 
metals and carbon steels the amount of wear is 
proportional to the frictional horse-power, provided 
that the coefficient of friction is constant. Under a 
constant frictional horse-power the amount of wear 
increases with the coefficient of friction. The effect 
of the velocity of abrasion on the amount of wear is 
negligibly small in the range of velocity investigated. 

Paris 

Academy of Sciences, March 23 —A Haller and 
Salmon Legagneur Diketones and mixed ketones 
derived from the u-mono-nitnle of camphoric acid 
and of methyl cyanocampholate —A Desgrez and 
R Vivario The estimation of carbon in organic 
substances The wet combustion method (sulphuric 
acid and potassium bichromate) with addition of a 
short length of red-hot copper oxide is employed 
Tubes of potassium ferrocyanide and borax are used 
to remove chlorine and hydrochloric acid Test 
analyses are given.—G Claude . The rectification of 
the light in neon tubes. If the Geissler tube is made 
up of a senes of wide and narrow sections, the wide 
portions show the mercury spectrum only and the 
narrow the neon spectrum —G Friedel * Ethyl am- 
sal—^-aminocmnamate —Henry Scott was elected 
corresponding member for the section of botany — 
Bertrand Gambier Generalisation of the remainder 
theorem of Bnll and Ncether Application to groups 
of superabundant points.—Alexanare Kovanko : The 
necessary and sufficient conditions for the summability 
of some functions —V Weniaminoff : Some properties 
of the limit derivative —P. Clerget ’ Reconstitution 
of the explosion motor of 1806 of the brothers Niepce, 
At the instance of the Service technique de l'A6ro- 
nautique, this early internal combustion motor has 
been reconstructed and found to work perfectly, using 

lycopodium powder as the combustible- Rateau : 

Remarks on the preceding communication.-Barrll- 

lon : Resistance to the passage (through water) of 
cylinders of revolution turned m a sense perpendi¬ 
cular to their axis- Ltmer&y * Spherical clusters 

The theorem of level surfaces- La Rosa : The 

relation between colour and amplitude of the variable 
stars and the ballistic theory Reply to some criti¬ 
cisms by Ch Nordmann and C. Le Morvan.— Le 
Roux . The determination of the viscosity coefficient 
of water in absolute value. The rotating cylinder 
method was adopted m preference to the capillary 
tube Absolute viscosities are given for 5 0 C. in¬ 
tervals between o° C, (0*0178) and 50° C. (0*057). 
The results are in good agreement with those of 
Thorpe and Rodger.—G Reboul : Study, under re¬ 
duced pressure, of the radiation emitted by highly 
resistant bodies traversed by an electric current.— 
G. Foe* ; The various magnetic states of an ion 
Two specimens of a pure salt (Mohr's salt), well defined 
from a chemical point of view and placed under 
identical conditions, may present very different mag¬ 
netic properties, apparently corresponding to distinct 
structures of the paramagnetic ion.—E. Darmois: 
The action of boric acid on the rotatory power of 
malic acid and the malates. The existence of complex 
compounds of boric and malic acids is clearty 
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proved; some definite laevorotary compounds of 
ammonium, sodium, and aniline have been isolated, 
but the complex dextrorotary compounds are less 
stable, and, at present, have not been isolated —P. 
Lambert and D. Chalonge * A self-recording micro¬ 
photometer with a photo-electric cell The current 
from the photo-electric cell is amplified by a triode 
valve, under conditions secunng stability and propor¬ 
tionality As an example of its use, a negative of 
the ultra-violet spectrum of the sun is given —A 
Coudcr The action of ammonia on cyanamide — 
P Job * The spectrographic study of the formation 
of complexes in solution and their stability —L 
Hftckspul and R Grandadam : The reduction of the 
metallic oxides by the alkaline cyanides A repetition 
of Liebig's experiments (1842), using pure sodium 
cyanide (98-5 per cent) and working in a vacuum 
The oxides of lead, tin, copper, and iron give the metal, 
carbon, carbon monoxide, carbon dioxide, nitrogen, 
and metallic sodium, the weight of the sodium being 
practically equivalent to that of the reduced non¬ 
volatile metal Strontium and barium are also re¬ 
duced and combine with the metallic sodium to form 
a volatile alloy —Mile Suzanne Veil ‘ The decomposi¬ 
tion of hydrogen peroxide m the presence of mckelous 
hydroxide Nickel hydroxide decomposes hydrogen 
peroxide with evolution of oxygen, but no higher 
oxide of nickel is formed The study of the changes 
in the coefficient of magnetisation shovts that nickel 
hydroxide is not a true catalyst, if the latter be defined 
as a substance which remains unchanged throughout 
the reaction Curves are given showing the changes 
in the magnetisation coefficient as a function of the 
time of exposure to the hydrogen peroxide solution — 
— Delbart : Contribution to the study of cold-drawn 
steels—Ch. Jacquet The constancy of the yield of 
the cold spring Vell6da of the Royat thermal estab¬ 
lishment. The hourly yield of this spring (10,210 
litres) has not changed since 1886, and is independent 
of external meteorological conditions —Emm. de 
Martonne and L Aufrtre Extension of the oceanic 
drainage —F Lcewinson-Lessing and V Mitkewltch 
The natural and artificial permanent magnetisation 
of rocks. A method is described capable of dis¬ 
tinguishing between permanent magnetisation pro¬ 
duced by lightning and that produced by the 
terrestrial magnetic held.—Henry Hubert. The quasi¬ 
permanence of the shape of the meteorological curves 
in Western Africa —Pierre Lesne . The fauna of the 
peaty alluvium of the Seine valley to the south of 
Paris —Ren6 Soudges: The embryogeny of the 
Hypencacefe The development of the embryo in 
Hypericum perforatum ,—A Guilliermond : New ob¬ 
servations on the structure of the Cyanophyteae — 
J. Nageotte : The extreme contraction resulting from 
freezing striated muscle in the frog.—Ch Champy and 
N. Kritch : Analogy of the hormone action of the 
male and female genital glands on the crest of 
the Gallinaceae.—Marcel Avel' The vacuome and 
apparatus of Golgi in the vertebrates. The vacuoles, 
whether pre-existing of not, which take up neutral 
red and other stains are, at least m vertebrates, 
independent of the apparatus of Golgi —Ren£ 
Jeanne!: The morphology and origin of the claw of 
the tarsus of insects.—Jacques Rialer and Paul 
Mondain : The limit of the antagonistic action of the 
spectrum and the application of radiations of great 
wave-length to the treatment of radiodermites and 
neoplasms.—Rend Fabre: A new method for the 
extraction of alkaloids or of various organic sub¬ 
stances contained in the organs. The organ in a fine 
state of division is submitted to the digestive action 
of pancreatine for 12 hours at 5o°-55° C. After filtra¬ 
tion, the filtrate can be extracted with suitable 
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solvents Substances such as strychnine, narcotinc, 
veronal, sulphonal, atropine, cocaine, and morphine 
are stable towards the ferment, but the possibility of 
the pancreatine acting on the substances sought for 
must not be forgotten Compared with the classical 
Stass-Otto method the process suggested gives higher 
yields in less time —A Goris ana M. Mdtin The 
presence of two aklaloids m Acomtum Anthora — 
N, Bezsaonoff . Some data on the nature of the anti¬ 
scorbutic principle known as vitamin C A new 
process for extracting vitamin C from cabbage juice 
is described The crystalline product obtained was 
analysed (carbon, 45-6 per cent , oxygen, 48 2 per 
cent , hydrogen, 6 2 per cent) Daily doses of less 
than 2 mgrm of this product prevented scurvy in 
guinea-pigs —C Gessard Pyocyanoid bacilli of the 
melanogen variety —Ldon Blum, Maunce Delaville, 
and van Caulaert The relations between the physico¬ 
chemical state of the body fluids and the phenomena 
of ossification and decalcification 


Rome 

Royal Academy of the Lincei, February—G. 
Arturo Crocco The degradation of wealth —Secondo 
Franchi Observations on the large overthrust 
Ausonio-Lepino —Giulio Supino Elastic systems in 
two dimensions and their relationships to spacial 
deformation —Enrico Fermi Intensity of multiple 
lines —Francesco Rizzi Rotatory power of fluonn- 
ated derivatives of benzene and its homologues as a 
function of the wave-length —P. Bertolo Action of 
iodine on desmotroposantonm; Artemisic acid — 
Luigi Sanzo . Ova and larvae of Alalonga (Orcynus 
germo Ltkn ) —Roberto Saveli 1 . Transmission of 
mutations through interspecific hybridisations Stat 
is tics of the first senes of expenments —Narareno 
Strampelli Acquisition of new characters in the 
glumes of blind and eared wheats (Tnticum folk - 
culosum) —S Mandelbrojt * Generalisation of the 
calculus of variations —F Sbrana * An integral 
equation occurnng in the statistical theory of the 
photo-electric effect —A Carrelli Certain effects 
produced by rotatory motions —Mentore Maggini ; 
Aspect of the spots on Mars observed at Catania 
during 1924 —Francesco Vercelh The results ob¬ 
tained during the cruise of the Mar sigh in the Straits 
of Messina The investigations on currents are 
described —Washington Del Regno Transformation 
or nickel m the neighbourhood of the Curie point. 
The temperature at which nickel begins to undergo 
transformation vanes with the physical phenomenon 
considered. Apparently certain properties exhibit 
vanation as soon as even a small part of the metal 
passes from one state to the other, whereas others 
vary only when an appieciable proportion of the 
matenal has suffered change —Giuseppe Stefanini : 
First geological results of the mission of the Royal 
Italian Geographical Society to Somaliland, 1924.— 
G Rodio ; Pigments of the Flondeae. 


Diary of Societies. 

SATURDAY , May 2 

Royal Society or Medicine (Otology Section) (Annual General Meeting), 
at 10 80 .— A. Chnatlo. The Haatoid Emissary Vein and its Surgical 
Imp >rtauce 

RoyA ii iKBTJTOTiON of Great Britain, at 3 —W, P. Pycra't: Use and 
Disuse and their Effect on the Bodily Structure of Ajilmale ( 1 I.X 

' MONDAY, May 4. 

Oarbrjdoe Philosophical So cutty (la Cavendish Laboratory), at 4.S0.— 
U. tt. Fowler : A Theoretical Study of the Stopping Power of Hydrogen 
Atoms for a-particUs —Ur. N. Bohr: On the Interaction Of AtoftkS 
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during Impact*.—K. 0. Emeltus: The Action of the Electrical Counter. 
—A. A. Fisher , Theory of Statistical EstimationW. Burnside: (a) 
On the Idea of Frequency; (h) On the Representation of the Modular 
Group of Order.—J. F Gabbatt: On Pedal Quadric* In Non-lCucUdean 
IIrperepack.—F, P, White : An Extension of Wallace's, Miguel’s, and 
Cliffords Theorems on Circles —Prof H F. Baker, (a) The Stability 
of Rotating Masses of Liquid , (b) Note on a Formula for LamA 
Functions. 

Victoria Institute (at Central Building*, Westminster), at 4.S0.— 
Prof. E. Navllle - Paper. 

Royal College or Science Association (at Royal College of Science), 
at fi.—Prof. K B Poulton : Thomas Henry Huxley (Huxley Lecture) 

Royal Institution or Grbat Brit*in, at 6 — General Meeting, 

Society or Engineers (at Geological SocietyX at 5.80,—R. C 8. 
Walters Water Power Exhibits at the British Empire Exhibition, 
Wombley, 1924 

Institution or Electrical Engineers (Western Centre) (at Merchant 
Venturers' Technical College, Bristol), at 0 

Aristotelian Society (at University of London Club), at 5 —Prof. J 
Laird The Nature of Ideas. 

Koval Society or Ann, at 8.—Prof, J 8. 6. Braine: Motor Fuel* 
(Howard Lectures) (til ) 

Surveyors' Institution, at 8. 

Society or Chemical Industry (London Section) (at Chemical Society), 
at 8 15 —J E Hackford * Ga* Production from Heavy Oil* by Partial 
Combustion 

Royal Society of Medicine, at 9 80.—Dr. R Hutchison Dr Samuel 
Johnson and Medicine 


TUESDAY , May 0. 

Rotal College or Physicians or London, at A.—Dr E D Adrian : 
The Interpretation of the Electromyogram (Oliver-Hharpey Lectures) 

(I ) 

Royal Institution or Great Britain, at 6 15 —Prof. J Barcroft. 

Some Effects of Climate on the Circulation (III,). 

Royal Sooikiy of Medicine (Orthopedic* Section), at 6 SO—Annual 
General Meeting 

Institution of Petroleum Technologists (at Royal Society of Arte), 
at 5 30 —F U Rappoport : Some Notes on Water Shut-ofl 
Zoological Society or London, at 5 80 —Dr C K Sonntag Exhibition 
of Anthropoid Skull* presenting Features of Interest.—F. Martin 
Duncan : Exhibition or Cinematograph Films recently taken in the 
Society* Gardens—Miss Joan B Proctor. Notes on the Nest* of 
some African Frogs — Major 8 , 8 Flower: Contribution* to our 
Knowledge of the Duration of Life in Vertehrete Animals HI Reptiles. 
—C R Ntmxana Rao and B 8 . Ramanna . On a Nbw Genus of the 
Family Hngystomatlda* (Batrachia) 

Institution or Oiwl Engineers, at 8,—Oapt. H Hlall Sankey : Heavy, 
oil Engine* Some Out stand mg Questions relating to Large Engines 
of the Self ignition Type (James Forrest Lecture), 

Royal Photographic Society, at 7. 

Society or Chemical Industry (London Section) (at Chemical Society), 
at 8 

RSntoev Society (at British Institute of Radiology), at 8.15 — C H. 
Hoi beach (a) Some further Aspects of the Theory and Operation of 
Potter Bucky Diaphragms , (b) The Treatment of Ooolidge Tube*. 


WEDNESDAY, May 6 

Geological Society or London, at 6 80 —E B. Bailey • The Tertiary 
Igneous Geology of the Island of Mull. 

Institution or Civil Engineers (Jointly with Institution of 
Mechanical Engineers, Institution of Electrical Engineers, Institution 
of Naval Architects, Institute of Marine Engineers, North-East Coast 
Institution of Engineer* and Shipbuilders, Institution of Engineers and 
Shipbuilder* in*Ncotland, Institute of Chemistry of Great Britain and 
Ireland, Institution of Gas Engineers, British Electrical and Allied 
Manufacturers' Association, British Engineers'Association, Admiralty, 
War Office, Air Ministry), at fl.—J Carnaghan • A Standard Code for 
Tabulating the Results of a Heavy-oil Engine Trial 

Institution or Electrical Knoikcbto (Wireless Section), at 6 .—Capt 
H, J, Round, T L Eckersley, K. Tremellen, and F, C. Lunnon ■ Report 
on Measurement* made on 81gnal Strength at Great Distances during 
1922 and 1923 by an Expedition sent to Australia 

Society or Puauo Analysts and other Analytical Chemists (at 
Chemical Booiety), at 8 —J. King ■ Thu Adulteration of Conserves, 
with special reference to Pectin and Agar-agar.—J S Willeox and 
H. T Cranfield: The Influence of Palm Kernel Meal on the Com¬ 
position of Bacon Fat —C H. Ridsdale and N. I), Ridsdale * Points 
arising from the Analytical Standardisation of British Chemical 
Standards —Dr B S Evans ; (a) A New Method for the Separation 
and Determination of Tin in Alloys ; ( 6 ) A New Colorimetric Method 
for the Determination of Cobalt In the Presence or Nickel.—W. B 
Walker : The Determination of Small Amounts of Iron by Colorimetric 
Methods 

Royal Society or Arts, at ft.—Air Vice-Marshal Sir William Sefton 
Brsncber, Commercial Aviation 

Entomological Society or London, at 8. 

Institute or Metals (at Institution of Meebanical Engineers), at 8.— 
Prof. H A Lordntz: The Motion of Electricity in Metal* (Annual 
May Lecture) 

Royal Hociett or Medicine (Surgery Section)(Annual General Meeting), 
at S.80.—Informal Discussion on Acute Small Intestinal Obetruction, 


THURSDAY, May 7. 

Iron and Steel Institute (Annual Meeting) (at Institution of Civil 
Engineers), at 10 —Presidential Address. —T. w. Hand; Progress in 
British Rolling-mill Practice. —A. Hultgren : "Flakes*’ or "Hair 
Cracks ” In Chromium Steel, with a Discussion on " Shattered Zones " 
and " Transverse Fissure* " In fialls.—At 2.80.— T. H. Turner and J. D, 
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Jevons: The Detection of Strain in Mild Steels.—J. D. Jevons; Strain 
Detection In Mild Steel by Special Etching.—L Aitchlson and L. W. 
Johnson ■ The Effect of Grain upon the Fatigue Strength of Steels.— 
A. G. Loblev and C L Betts; Tne Influence of Qaeee at High Tempera¬ 
ture* upon Iron, with special reference to the Formation or Blowholes, 
Royal Society, at 4 —Election of Fallows.—At 4 80.- Dr. W, Rosenhain 
and Mis* J. McMlnn: The Plastic Deformation of Iron and the Formation 
of Neumann Lines.—Dr. A B. H. Tuttcn: (a) The Monoclinic Double 
Buiplistee containing Thallium. Thallium Nickel and Thallium Cobalt 
Sulphates; (6) The Crystallographic and Optical Properties of Iodo- 
Suocintmide.—Kathleen Yardtey; An X-Ray Examination of Iodo- 
Shoo ini mi dA—To b* read in titi* onJy;—B. Lambert and S. F. Gates; 
An Investigation of the Relation ships existing between Hydrogen and 
Palladium.—C. G T Morlson; The EfTeot of Light on the Settling of 
Suspension*. 

Linhcan Sihiety or Lokdok, at A—G. C. Robson; Exhibition of the 
Rare Cephalopod, Spiruls. — Sir Sidney F. Harmer * Exhibition of 
Specimens Hfnstrating Old Age In Cetacea,— Dr H. G. Cannon; 
Exhibition of Specimens showing Ectodermal Origin of Muscles in the 
Crustacean Chetrooephalus —Mies Andersson * The Genetics of Ferns.— 
S. L Moore. A Third Contribution to the Composite Flora of Africa. 
Royal College or Physicians or London, at 6.—pr. E D. Adrian * The 
Interpretation of the Electromyograin (Oliver Sharps Lectures) (II.), 
Royal Institution or Great Britain, at 6 15 —Prof H. J Fleure: 

Prehistoric Trade and Tradets of the Went Coasts of Europe (I ) 
Institution or Elhctrical Engineers, at 6 —Annual General Meeting. 
Koval Society or Medicine (Obstetrics end Gyruncology Section), at 8 
—Annual General Meeting 

Chemical Society, at 8.—E H Ingold . The Tautomeriam of Dyads 
Part III The Effect of the Triple Linking on the Reactivity of 
Neighbouring Atom* —J. O, Gutter, H, Burgess, and Prof T M. 
Lowry The Rota'ory Dispersive Tower of Organic Compounds. Pert 
XVI Halogen-derivative* of Oamphor.—8 Bugdeti, J B Read, and 
H Wilkin* * Tim Parschor and Chemical Constitution, Part I Polar 
and Non-polsr Valencia* in Unsaturated Compounds.—J P. Griffiths 
and C. K Ingold The Tautomeriam of Dyads' Part IV New 
Evidence of the Tautomeric Mobility of Oximes 
Rovai. Society or Medicine (Obstetric*and Gynaecology Section), at 8 
—Annual General Meeting 


FRIDAY May 8 

Iron and Steel Institute (Annual Meeting) (at Institution of Civil 
Engineers) at 10.—It, H Greaves and J. A Jones Temper-brittleness 
of Steel , Susceptibility to Temper-brittlene** in relation to Chemical 
Composition —D. H. Ingall and H Field . “Peeling” in White Heart 
Malleable.—R L Smith and G. E Sandland * Some Note* on the U*e 
of a Diamond Pyramid for Hardness Testing — J H Whiteley 
Obaervstion* on Martensite and Troostite — B. D Enlund; The 
Structure of Quenched Carbon Steels 

Royal Society or Arts (Indian Section), at 4 80 —Sir Gilbert T Walker: 
Indian Meteorology 

Royal Astronomies l Hocieti , at 5 —A. N Kriioff : On Sir Isaac Newton's 
Method of Detei mining the Parabolic Orbit of a Comet.—J Bverahed : 
On Home Measuros of the Solar Rotation at Different Levels of the 
Chromosphere ' 

Physical Society or London (at Imperial College of Science), at 6.—E. 
Hughes A Magnetic Bridge for Testing Straight Specimens and an 
Analysis of the Hywteresi* Loop of Cobalt Chrome Steel.—M. C. 
Johnson The Experimental Control of Electrically Broadened 
Spectral Lines —M K. Rso On the Spectra of the Metals of the 
Aluminium Sub-group—Prof. A. O Kankine * Demonstration of the 
Diffraction of Light by a Spherical Obstacle 

Mai.auoiogical Society or J^ondon (at Lfnnesn Society), at ft. 

Institution or Mechanical Engineers, at 6.— Fourth Report of the 
Steam-Nozsle* Research Committee. 

Royal Pbotoorapbic Society, at 7.—A C. Wire ; Five Weeks In the 
High Alps. 

Institution or Electrical Engines to (Tees -Side 8 ub-Centre) (at 
Cleveland Technical Institute, Middlesbrough), at 715 

Royal Society nr Medicine (Ophthalmology and Comparative Medicine 
Sections), at 8 90.—Discussion on Diseases of the Eyes Common to Man 
and Animal*. 

Rovai Institution or Grsat Britain, at 9.—Dr H. H. Dale: The 
Circulation of Blood in the Capillary Vessels 


SATURDAY, May 0. 

Rotal Institution or Great Britain, at 8.—G. L. Blokerststh : Byron 
and Italian Literature (I.). 


ue kicruflift. 


TUESDAY, May 6. 

London School or Boonovion and Political Science, at 8.—Prof A. 
Van Gennep: Some New Methods in the Study of Primitive Man. 
(Succeeding Lectures on May 7, 6 .) 


THURSDAY, Mar 7. 

Guy's Hospital Medical School, at A— Sir J. J. Thomson: Th# 
Structure of Light (Fison Memorial Lecture). 

St. Maey'b Hospital (Institute of Pathology and Research), at 5.— 
Prof. W. E. Dixon ; The Oerebro-spinal Fluid, with spceial reference to 
Pituitary Secretion. 

Kino’s College, at 5 80.—Prof. A. Cabrera; Prehistoric Paintings In 1 
Spain. (Succeeding Lectures bn May 14, 18, 2L>-At fl.80.—Dr, a 
Vocadlo : The Cseehoslovak Republic To-day; Population and Rudnl 
Problems, , „ ' 
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Anthropology and Administration. 

N the hundred years that have elapsed since the 
birth of Huxley, anthropology has made greater 
strides than perhaps any other branch of science with 
which he was concerned. The measure of his con¬ 
tribution to that advance cannot be gauged only by 
the results of his purely anthropological work. It is 
to be judged as much by the spirit and the outlook 
with which he approached the scientific problems of his 
day It is scarcely an exaggeration to say that in 
Huxley’s earlier years the study of primitive peoples 
was little more than a collection of facts, while any 
attempt at generalisation was usually subservient to 
some preconceived theory The application of the 
Darwinian hypothesis to the study of man as a social 
and moral being, as well as a physical entity, by 
Huxley and his fellow-workers, diverted that study 
from the static to the dynamic point of view. This 
change of outlook, which involved the fundamental con¬ 
ception of the essential unity of the human race and of 
human culture, laid the foundation of anthropological 
studies as a science in aim and in method. Looking 
back on the work of the latter half of the last century, 
it is easy to criticise the facile generalisations which 
arose from an unwarranted extension of a purely bio¬ 
logical hypothesis , but it opened the way to the concep¬ 
tion of continuity in development and th£ phylogenetic 
study of anthropological data—a fruitful source of 
advancement in the study of man and his works. 

Huxley's aim as a scientific man was to promote the 
increase of natural knowledge and to forward the 
application of scientific methods of investigation to all 
the problems of life The practical application of the 
results of anthropological study, perhaps in a sense 
more immediate than Huxley intended, has been forced 
upon the attention of the anthropologist by the march 
of events to which the growth of the British Empire has 
been due, and the inclusion under our rule of many 
millions belonging to the races which, in the main, are 
the raw material of his investigation. With the Indian 
Mutiny began a process of change in our attitude 
towards primitive races which was still going on at the 
time of Huxley's death, when we were only just setting 
foot beyond the fringe of tropical Afnca, and is not yet 
perhaps complete. The indifference of the early days 
of colonisation which led to an appalling mortality 
among subject primitive populations and in some cases 
to their extinction, has given way to a conception of 
responsibility, not merely for their control and govern¬ 
ment, but also for their development along lines leading 
to a higher plane of culture. 

The history of our relations with primitive races can 
be written in a few words—indifference, sometimes 
tempered by hostility, exploitation, protection, and 
now at last an increasing disposition to accept a system 
of tutelage. In all the early stages an exception must 
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be made in the case of the great work of the missionaries 
Who, whatever their errors of judgment, toiled whole¬ 
heartedly and with single purpose for what in their 
eyes seeme*d the good of their charges ; in recent years 
they have proved the valued allies of administrators. 

Problems of administration have become increasingly 
grave and difficult of solution since the War. Leaving 
aside India and Egypt, from all parts come accounts of 
unrest, or of an awakening which may lead to unrest, 
among native populations. The return of troops from 
active service, the propaganda of political agitators 
among Hie more advanced, and the increased prosperity 
of the individual, as in Uganda since the cotton boom, 
have contributed to this in varying degree. In Africa 
in particular these problems have become acute. All 
credit must be given to both missionaries and adminis¬ 
trators who have endeavoured to cope with the evils, 
political, social, and moral, arising from the process of 
rapid detribalisation which is going on in certain parts 
of Africa. They look to education to substitute a 
controlling influence in place of the old tribal regime. 

It is clear, however, that to be effective in securing 
this end, any system of education must tend to raise 
the level of the population as a whole, and not merely 
afford opportunity to individuals of exceptional 
capacity. Both the Phclps-Stokes Educational Coifi- 
mission and the Advisory Committee on Education in 
Tropical Africa have recognised the principle that 
education should be vitally related to the life of the 
tribe, its religion, its agriculture, its industries, its 
hygiene, and its recreations. The latter body, in a 
recently published memorandum, “ Education Policy in 
British Tropical Africa" (Cmd. 2374), points out that 

“ the central difficulty in the problem lies in finding 
ways to improve what is sound m indigenous tradition. 

. . Since contact with civilisation—and even educa¬ 
tion itself—-must necessarily tend to weaken tribal 
authority and the sanctions of existing beliefs, and in 
view of the all-prevailing belief in the supernatural 
which affects the whole life of the African, it is essential 
that what is defective should be replaced." 

In defining the general character and aim of the type 
of education the Committee has m view, it is stated 
that its object inter alia should be “ the training of the 
people in the management of their own affairs and the 
inculcation of true ideals of citizenship and service/’ 
The intention of this memorandum is admirable and the 
aim it states is beyond reproach. It is, however* per¬ 
missible to doubt whether an anthropologist might not 
have put the case rather differently. While granting that 
“ citizenship and service 99 may be the avowed aim of 
education in a western community, and quite possibly 
the only aim for whatever people an educational system 
may be devised, it is somewhat remote from a mentality 
such as that of an African native, to whom it is quite 
logical to demand afeefrom a Medical Officer 
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has been treated or compensation (or the time his children 
may spend in being educated in a school—a mentality 
which by tradition of generations immemorial knows no 
constraint beyond the force majeure of a primitive belief, 
a primitive tribal custom, and the power of his chief. 

While watching with interest the experiments at 
Achimota in the Gold Coast Colony, and at Fort Hare 
in South Africa, for developing a purely African training 
for the Africans by themselves, the anthropologist 
realises the burden to be laid upon the administration, 
to whom will fall the task of working out the details of 
a scheme of education on the lines suggested. Experi¬ 
ence has shown in Africa and elsewhere the danger of 
eliminating any detail in a primitive social system 
which may to the European appear detrimental or 
otiose The psychological effect of the suppression of 
head-hunting in New Guinea has frequently been 
quoted. The mistaken ban on the lobola (bride price) 
in South Africa led to social disaster. In Central 
Africa the loss of their cattle in certain tribes through 
the ravages of the tsetse fly has compelled them to take to 
agriculture, but has produced matrimonial chaos through 
the destruction of the medium for acquiring a partner m 
marriage. Examples could be adduced almost without 
number to illustrate the difficulties and dangers besetting 
any change made without the most intimate knowledge 
of the ramifications of tribal custom and belief. 

Anthropologists for long have urged that officials 
who are engaged in administering the affairs of peoples 
of non-European culture should receive a training in 
anthropology and its methods. They have pointed out 
that such training, by enabling them to get more 
quickly into touch with the mentality of the people 
over whom they have jurisdiction, would eliminate the 
mistakes which are inevitable until they have acquired 
by long experience a sympathetic understanding of 
their customs and ways of thought. The importance 
of this as a factor in administration has been enhanced 
by the difficulties which have arisen since the War, 
but it will be increased many fold should it fall to the 
Official to be responsible for the modification of tribal 
custom in such a way that tribal authority may not break 
down before some adequate substitute can be found. 

It may not be out of place to refer to the recent 
correspondence in the Times in which a number of 
prominent anthropologists expressed in the strongest 
terms their sense of the importance of the study of 
primitive races and of the training of officials in such 
studies in the interests of imperial administration, It 
was further pointed out that a central organisation was 
needed at which data relating to these peoples might be 
collected and collated for study and official use. In 
indicating the Royal Anthropological Institute as the 
bodymost fitted for this purpose, it is interesting to note 
that they named an organisation of which Huxley was 
vhtuaBy the founder. 


Natural Science and Religious Beliefs. 

(1) What I Relieve > By Bertrand Russell. (To-day 
and To-morrow Series.) Pp. 95. (London : KegOn 
Paul and Co., Ltd.; New f York : E. P. Dutton and 
Co., 1925.) 25. M. net. 

(2) The Religion of a Darwinist : Conway Memorial 
Lecture delivered at South Place Institute on March 26 
fpfj* By Sir Arthur Keith. Pp. 76. (London : 
Watts and Co., 1925,) 25. net. 

(3) Science and Religion. By Prof. J Arthur Thomson. 
Pp. ix + 238. (London: Methuen and Co., Ltd., 
1925.) I s - net, 

T HE fame of most scientific men depends on their 
positive contributions to some particular branch 
of science ; but Huxley's fame depends mainly on the 
clarity and fearlessness with which he not only ex¬ 
pressed scientific conclusions, but also extended their 
application to the beliefs popularly held in his time, and 
particularly to theological beliefs. The smoke of con¬ 
troversy rolled round his writings forty or fifty years 
ago, and, though some of it has cleared away, it still 
continues to roll round the subjects on which he wrote. 
The three short books referred to above are sufficient 
evidence of this. 

In his kl What I Believe ” Mr Bertrand Russell 
expresses the view- that reality as described m the 
terms of existing physics corresponds to ultimate 
reality: 

“ Given,” he says, “ the laws governing the motions 
of electrons and protons, the rest is merely geography 
—a collection of particular facts telling their distribu¬ 
tion throughout some portion of the world's history. 
The total number of facts of geography required to 
determine the world's history is probably finite: 
theoretically they could all be written down in a big 
book to be kept at Somerset House, with a calculating 
machine attached, which, by turning a handle, would 
enable the enquirer to find out the facts at other times 
than those recorded ” . . “Of this physical world, 
uninteresting in itself, Man is a part His body, like 
other matter, is composed of electrons and protons, 
which, so far as we know, obey the same laws as those 
not forming part of animals and plants.” . . . “ God 
and immortality, the central dogmas of the Christian 
religion, find no support in science.” . . . “ Fear is 
the basis of religious dogma, as of much else in 
human life. Fear of human beings, individually or 
collectively, dominates much of our social life, but it 
is fear of nature that gives rise to religion,” . . “ The 

philosophy of nature must not be unduly terrestrial: 
for it the earth is merely one of the smaller planets of 
one of the smaller stars of the Milky Way. It would 
be ridiculous to warp the philosophy of nature in order 
to bring, out results that are pleasing to ttie tiny para¬ 
sites of this insignificant planet. Vitalism as a philo¬ 
sophy, and evolutionism, show in this respect a lack 
of sense of proportion and logical relevance. They 
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regard the facts of life, which are personally interesting 
to us, as having a cosmic significance, not a significance 
confined to the earth’s surface/’ . . . “ All such philo¬ 
sophies spring from self-importance, and are best 
corrected by a little astronomy.” 

These quotations will give a good idea of the main 
argument running through the book, which is simply 
and brilliantly written, and will well repay reading by 
those who are really trying to understand ideas which, 
consciously or subconsciously, appeal to many men of 
science and to a far larger number of persons whose 
beliefs are influenced by scientific conclusions The 
close kinship between Mr. Russell’s ideas and those 
put forward by Huxley, and also by Laplace at the 
end of the eighteenth century, will be evident. 

Sir Arthur Keith’s “ The Religion of a Darwinist ” 
is written with all the charm and appeal to human 
interest which we are accustomed to find in his popular 
writings on anthropological subjects. He bases his 
religion on the fact of biological progress, though he 
traces that progress to nothing but the “ machinery at 
work in all living things,” and he regards that machinery 
as still omnipotent. 

“ One can conceive that into one of these primitive 
tribes, such as hunted over the site where we now meet, 
there may have been bom at occasional times a dreamer 
who longed for the day when all that was good in the 
intratnbal spirit would leap the frontier which en¬ 
circled him and his fellows, and spread goodwill and 
fellowship through all surrounding tribal territories. 
This was the ideal which issued from Nazareth over 
nineteen centuries ago Christ's mission in life was to 
break down tribal boundaries—the fences which Nature 
had set up with such infinite ingenuity and patience. 
He sought to make mankind one tribe, and the intra- 
tribal practice of mercy the common law of the world. 
The soldier and the diplomat worked for the same end 
by substituting force for the sweet persuasion of the 
Evangelist. How far they have succeeded, and how 
far they have failed are shown on the present map of 
the world, and by the present state of international 
politics. . . They cannot succeed until they have 
smashed the machinery of evolution— the machinery 
which has made the world what it now is.” 

Sir Arthur Keith’s conclusion here seems to be 
different from that expressed by Huxley in his famous 
lecture on evolution and ethics. Huxley was with 
the idealists, and boldly exhorted us to smash the 
“ machinery ” of evolution. If in this he was not 
logical, and seemed to be calling in something which 
on his own philosophy could not exist, is not Sir 
Arthur Keith less than logical too ? Would not Mr. 
Russell’s prescription of “ a little astronomy ” remove 
the basis of his religion ? Is the evolution of life on 
this small planet anything but a transient ripple on an 
ocean of mechanical happenings ? 

Prof. J, Arthur Thomson’s book “ Science and Re- 
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ligion ” is written from a very different point of view. 


and starts from the actual existence of religious belief 
implying <( a recognition of a higher order of reality 
than that reached in ordinary experience.” “ Its 
essence is threefold—submission to the Divine Will, 
some form of communion with the Divine, and a vision 
of God.” The book is a discussion of the apparent 
conflict between natural science and religion, and 
maintains that there are no real grounds for conflict, 
provided that both religious beliefs and scientific 
beliefs confine themselves to their proper spheres. 
But there lies the rub : for both natural science and 
religion lay claim to be representative of the whole of 
our experience, and though Prof. Thomson has no 
hesitation in throwing overboard traditional theology 
wherever it is inconsistent in mere points of detail 
with natural science, the fundamental clash seems to 
remain, 

Much of the book is devoted to pointing out that 
the interpretations of any particular branch of natural 
science are only partial interpretations of what is 
actually perceived. Physical science, for example, 
takes no account of such things as beauty, and gives 
no satisfactory account of life. In face of conscious 
experience it has nothing to say which throws any 
light on the connexion of consciousness with physical 
change. 


u There is much to be said in favour of the admittedly 
difficult view that living organisms emerged from the 
dust of the earth. If so, and if the world’s process is 
continuous, then there must be in the dust the promise 
and potency of life. And where life is, mind may be. 
If the dust of the earth came from the primitive nebula, 
then in the nebula also must have been more than 
met the eye. . . We adhere to the Aristotelian idea 
that there can be nothing in the end which was not 
also in kind in the beginning. . . . But, it is not to 
this immanent panpsychism that we mean to refer when 
we speak religiously of the Unseen Universe* The 
religious refeis to a Spiritual order, which can only be 
religiously discerned. It is the idea of a Creation 
which was not an event over and done with unthinkable 
millions of years ago, but remains as an enduring 
Divine thought.” 


It is probable that most men of science win be 
prepared to admit that they do not know what may 
lie behind the present physical interpretation of the 
universe But between the world as physically 7 
terpreted and the world of conscious experience a gulf 
is left, so that statements such as those quoted in ttwv 
last two sentences from Prof. Thomson seem incapable 1 
of being brought into any relation with physical 
interpretation. , x 


During the nineteenth century natural 
became almost entirely, divorced from 
It is becoming mote and more evident tfeaf 
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fortunate position cannot continue if either natural 
science or philosophy is to throw all the light it is 
capable of throwing on such questions as are discussed 
in the three books before us. 

For those who take philosophy seriously it is no longer 
possible to regard the world, except for mere con¬ 
venience in dealing with limited practical problems, as 
consisting of * bodies,” whether conscious or uncon¬ 
scious, existing independently of one another in space, 
and subject to a series of independent events in time. 
The reasoning of Hume and Kant cannot be neglected, 
and made the interpretations of Galileo and Newton 
no longer possible as ultimate interpretations. Our 
universe must in some way be one existence, and not 
a collection of separate existences, whether these 
separate existences be regarded as physical bodies or 
units of sensation. 

Space and time themselves do not lie outside the 
scope of the reasoning of Hume and Kant; and from 
this point of view the detailed reasoning of the three 
books under review appears scarcely adequate to their 
subject. When Laplace swept the heavens with his 
telescope, or when Darwin swept the remote past of 
man and other living organisms, neither of these great 
men of science was escaping from the One Existence 
manifested in his own perceptions and endeavours. 
Kant and his immediate successors at least pointed 
the way towards a deeper rational account of our 
experience—an account in which ©sthetical, ethical, 
and religious experience have cosmic significance which 
stands out behind the partial interpretations of 
natural science. 

At the present time it would be as futile to raise a 
cry of “ back to Kant ” as it would be, in physics, to 
raise one of " back to Galileo and Newton.” We may 
safely say that had Kant foreseen the progress of 
physics and biology since his time, the details of his 
philosophical writings would have been very different, 
and his main reasoning would have stood out far more 
Compact and intelligible, freed from the artificial 
discontinuity which exists between his accounts of 
physical interpretation and of ©sthetical, ethical, and 
religious interpretation. 

It was through his failure to take adequate account 
of philosophical progress that Huxley fell short on the 
philosophical side. He never carried with him the 
philosophers m his wider conclusions. Nevertheless, 
hetooka leading part in clearing away a vast accumula¬ 
tion of harmful theological debris, and he was a fearless 
fighter for what he believed to be right and true. 
Those who are firm in the conclusion that the universe 
is pne spiritual universe have good reason to honour 

J. & Haldaks. 
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The Living Cell. 

The Cell in Development and Heredity. By Prof. 
Edmund B. Wilson. Third edition, revised and 
enlarged. Pp. xxxvii +1232. (New York: The 
Macmillan Co., 1925.) 365. net. 


P ROF. E, B. WILSON is the leading figure among 
the older American biologists—a rare combina¬ 
tion of the scholarly mind with the adventurous re¬ 
search spirit. All who know him, whether personally 
or through his work, will be glad that, in spite of the 
protracted ill-health from which, alas, he has been 
suffering for some years, he has been able to crown his 
scientific career by the issue of this book. 

I say book advisedly; for while this purports to be 
but a third edition of an old work, the second edition 
was published in 1900, and the lapse of a quarter- 
century has necessitated not merely radical revision 
but in most chapters a rewriting of the whole. In its 
new guise it is a formidable volume—more than twice 
the length of the second edition—of 1200 pages, and 
more than 500 illustrations—a fitting companion to that 
other great American work on the same subject which 
has recently appeared, the “ General Cytology ” edited 
by Cowdry. This latter is a composite work, by many 
authors ; what it gained in many-sidedness it lost in 
unity; whereas unity of treatment is one of the out¬ 
standing features of Wilson’s book, which is in no sense 
a mere compilation, but a work of most deliberate plan 
and careful execution. 

Wilson’s own cytological work began m the middle 
'eighties: and it is a welcome reminder of the extra¬ 
ordinary rapidity of the rise of this branch of biology 
to realise that the book is to all intents and purposes a 
summary of progress achieved in the subsequent forty 
years. What had gone before had consisted essentially 
in the discovery first of cells and then of chromosomes, 
and in the proof of their general and almost universal 
existence ; on these bases is reared the vast edifice of 
detail here presented to us. 

The book opens with a wholly admirable historical 
introduction, followed by a chapter on general cell- 
morphology. Then come special chapters on special 
aspects of the cell—mitosis, reproduction in general, the 
gametes,fertilisation, meiosis. There follow three general 
chapters on reproduction and sex in low organisms, on 
some aspects of cell-chemistry and physiology, and on 
some problems of cell-organisation. Finally we reach 
that aspect of the subject which perhaps more than the 
rest Prof* Wilson has made his own—the relations 
between cytology and, on one hand, heredity, on the 
other, early development, A chapter on chromosomes 
and sex is followed by others on chromosome morpho¬ 
logy j chromosomes and heredity; growth, cell* 
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division and development; and finally, development 
and heredity. Perhaps “ finally ” is not the right 
word, since there is still to come a hundred pages of 
glossary, index, and (chiefly) list of literature. 

On May 4, 1825, Thomas Huxley was bom. 
Wilson's historical retrospect will serve as a forcible 
reminder of the wonderful progress of our knowledge 
in the century that has since then elapsed Provost 
and Dumas, m the year before he was bom, had 
given the first accurate description of cleavage and 
the definitive proof that the spermatozoa were the 
active agents of fertilisation. The cell-theory was 
promulgated when he was a boy in his ’teens, and by 
1855 had assumed the definitive form epitomized m 
Virchow’s aphorism “ omms cellula e cellula.” De¬ 
scriptive histology and embryology had meanwhile been 
rapidly accumulating facts, and had paved the way for 
cytology proper Huxley was fifty when Oscar Hertwig 
proved that the spei m and the ovum each contributed 
one of the two nuclei that fused at fertilisation ; and 
before he was sixty the essential facts of mitosis had 
been discovered, and biologists had begun to concern 
themselves with the phenomena of meiosis. Through 
the brilliant critical speculations of Weismann, atten¬ 
tion was focussed on the point, and before Huxley died, 
he had obtained a comprehensive view of this amazing 
microscopic machinery of the chromosomes and of its 
significance for life in general—a view which we know 
from his writings afforded the keenest intellectual 
pleasure to his old age. In the short thirty years since 
his death, there has come the rediscovery and amplifica¬ 
tion of Mendel’s work, the transformation of the chromo¬ 
some hypothesis from an interesting speculation into 
one of the foundations of biology, and the penetration 
beyond the visible chromosomes to their invisible com¬ 
ponent units—a penetration comparable to that effected 
in physico-chemical science by the atomic theory. 

It is impossible to criticize a book of the scope and 
calibre of Wilson's from the point of view of trivial 
errors of fact or of what the reviewer may consider errors 
of judgment on isolated points, but a few words may 
be said about its general treatment and its broad 
bearings. The sections into which it falls are of rather 
unequal value. In the first place, there is an almost 
complete absence of any treatment of histogenesis 
(save that of the gametes) from the cytological 
point of view This perhaps does not fall within the 
scope of the book : but it is a pressing task for some one 
to undertake The chapter on cell-c hemes try and cell- 
physiology, as the author himself makes plain, is 
scarcely meant as more than a reminder that these 
aspects of the subject exist The rest of the book 
really resolves itself into, first, a general section on the 
cell and cell-organisation, secondly (and largest), into a 
NO. 2897, VOL. I 15] 
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treatise on chromosomes, their behaviour, and their rela- 
tion to heredity and sex; and thirdly, an introduction to 
experimental embryology from a rather peculiar angle. 

The first is a straightforward and excellent account. 
In the present state of our ignorance on such subjects 
as the function of Golgi bodies and the mechanism of 
mitosis, it is impossible for it, building a foundation of 
established principle, to be more than this. 

The third constitutes the most important general 
work on the experimental analysis of the early stages 
of development which has appeared since Jenkinson's 
book m 1909 It will be read with the greatest interest 
by all who are occupied with experimental biology ; 
and yet, m spite of its treasure of well-arranged facts 
and its lucid discussion, it cannot be said to provide a 
wholly satisfactory treatment. In the first place, it is 
really impossible to separate the early from the later 
stages of development The attempt had to be made 
by Prof. Wilson if he were not to trespass outside the 
limits of cytology , but it has only revealed that the 
problems here attacked are essentially not cytological, 
but can be treated only as part of a comprehensive 
science of developmental physiology. 

In the second place, the author is writing at a time of 
great discoveries in the subject—discoveries of a sort 
which make one's treatment out-of-date between proof- 
correction and publication. For example, if Prof. 
Wilson had been able to take account of Spemann's 
recent remarkable work on embryonic grafting, he could 
not have continued to lump together the type of pre¬ 
determination in the amphibian egg before the close 
of segmentation with that found during and after 
gastrulation. 

During the first period, as we now know, there is a 
predetermination of axes and gradients only, and the 
germ (apart from the batteries of specific potencies 
latent in its chromosomes) contains only raw materials, 
non-specific from the point of view of future organs : 
during the second all is changed, and the germ becomes 
a chemical mosaic of irreversibly-determined regions, 
under the influence, at present unexplained, of the 
dorsal lip of the blastopore. True “ organ-forming 
stuffs ” are thus present only in the second period : in 
the first (as Jenkinson's rather neglected centrifuging 
experiments showed) there exist only crude materials, 

Wilson's own researches in the subject had largely 
been devoted to forms, such as Dentalium, in which 
true organ-forming materials appear very early. I 
venture to prophesy that these will all turn out to be 
cases of precocious formation of specific stuffs, brought 
about as an adaptation to very rapid development into 
a specialised larva, so that the two stages which are 
readily distinguishable in the slower-developing Am¬ 
phibia are here superposed and entangled. 
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Finally, Prof. Wilson allows himself to follow too 
readily the morphologist’s inclination to pin his faith 
to “ stuffs ” and regions, and has consequently been 
led to under-rate the importance of the graded change 
in physiological activity emphasised by Child and others. 

With the remaining section, however, the case is 
different. The chapters on the chromosomes will long 
remain our acknowledged locus classtcus on the subject. 
There will naturally be great accessions to our know¬ 
ledge of the physiology of chromosomes ; but as regards 
their appearance, behaviour, and general significance, 
it is safe to say that the essential principles have already 
been discovered ; and these are fully and admirably 
summarised in the book before us Chromosomes exist 
in all but the lowest organisms ; they are often differ¬ 
entiated one from the other, and each is in its turn 
composed of differentiated units arranged in a linear 
series : they preserve, if not their individuality, at 
least their “ genetic continuity ” (an excellent phrase 
introduced by Wilson) , they are divided equationally 
in ordinary mitosis, but whole paternal and maternal 
chromosomes separate from each other at reduction ; 
and they are concerned with the determination of the 
enormous majority of inherited characters. 

Wilson disposes readily enough of Loeb’s contention 
that the egg-cytoplasm, quite apart from chromo¬ 
somal influence, constitutes the “ embryo m the 
rough,” and shows vividly how apparent exceptions to 
the chromosome theory of heredity have been proved not 
only to be compatible with it, but also have often become 
converted into some of its most important supports. 

After reading this book with Morgan’s f ‘ Physical 
Basis of Heredity” as companion volume, there 
should be no excuse for those sceptics who wish to 
deny the chromosomes any importance in heredity 
whatsoever, or those others who would allow us to 
believe that the chromosomes are concerned in in¬ 
heritance, but shrink from the further step-the associa¬ 
tion of particular chromosomes with sex-determination 
and the analysis of individual chromosomes into specific 
genes—which the accurate quantitative work of the 
last fifteen years has led most of us to take. 

The evidence is here marshalled in detail, analysed, 
discussed. From it issues unescapably the conclusion 
that the physical basis of heredity (with a few excep¬ 
tions, such as those of plant plastids) consists of the 
chromosomes or something contained in them, and 
that this “ something ” consists of an orderly senes 
of particulate chemical units, orderly both as regards 
quantitative proportions and spatial arrangement. 

With tins, one chapter in biology is closed and another 
begta$, We cannot do better than recommend this book 
to aU who are interested in the chapter which is closing 
ot that which is opening before us. J. S., Huxley. 
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Human Biometrics. 

Studies in Human Biology By Prof. Raymond Pearl. 

Pp. 653. (Baltimore : Williams and Wilkins Co.; 

London : Baillidre, Tindall and Cox, 1924.) 8 dollars. 
HE unhasting, unresting diligence of the great in¬ 
vestigator who has been to Francis Galton all, 
and more than all, that Huxley was to Charles Darwin, 
makes us forget that “ Biometry ” is no longer a new 
subject Prof Raymond Pearl was not one of Prof. * 
Karl Pearson’s earliest disciples , pupils of an earlier 
generation, such as the president of the Royal Statistical 
Society, are happily still in their time of fullest vigour, 
and it will be many years before Prof. Pearl can describe 
himself as a veteran. Nevertheless, he is able to put 
forth a volume containing the fruits of twenty years’ 
work with the tools forged by Karl Pearson m fields 
first surveyed by Francis Galton The publisher’s 
advertisement alleges, with more truth than usually 
found in such documents, that the book will interest 
twelve not entirely distinct categories of educated men, 
including biologists, medical men, economists, and 
mathematicians ; the author, with equal truth, says 
that “ a book of this sort can make only such claim 
for unity as inheres in the point of view of its author ” 

It would indeed be difficult to think of subject- 
matters more disparate than the mass of the brain 
studied in the first hundred pages and the law of popula¬ 
tion growth considered in the last hundred. This, how¬ 
ever, is common to both, the faith expressed in Kelvin’s 
words : “ When you can measure what you are speaking 
about and express it in numbers, you know something 
about it, but when you cannot measure it, when you 
cannot express it in numbers, your knowledge is of a 
meagre and unsatisfactory kind,” 

The subject-matter is arranged under four headings : 
Part I., “ Considering Man as an Animal,” contains 
four papers, the longest that on brain-weights, bio¬ 
metric in the narrower sense of the word as used twenty 
years ago. Part II., “ Biological Aspects of Vital 
Statistics,” although including two chapters, one on 
mortality and evolution and another on the influence of 
physical activity upon mortality, of a somewhat specu¬ 
lative character, is again a straightforward application 
of statistical methods to subjects universally admitted 
to be within the modem statistician’s province. The 
chapter on the vitality of the peoples of the United States 
is, in the reviewer’s opinion, an especially valuable con¬ 
tribution to knowledge. Part III, Public Health 
and Epidemiology,” apart from an excellent piece of 
descriptive statistics on national food consumption, 
breaks fresh ground, particularly the study of some 
biological factors in the epidemiology of influenza. 
Part tV. is devoted to the “ Population Problem,” and, 
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as the methods adopted were the principal topic of 
Mr. Udny Yule’s recent presidential address to the 
Royal Statistical Society, it is scarcely necessary to say 
that Prof. Pearl’s treatment of the problem is interesting 
and valuable. 

Although the arrangement of the book is not strictly 
chronological, the memoir on brain-weight and the 
studies of influenza are nearly twenty years apart. 

There will certainly be some to shake their heads and 
regret that Prof. Pearl did not continue in the admirable 
course of his earlier youth. The memoir on brain- 
weights is a finished piece of work ; the author is 
familiar with the relevant literature, he has shown good 
judgment in his choice of data, and has reduced those 
data in the best way ; the problem he essayed to solve 
he has solved The studies of influenza, on the other 
hand, are incomplete ; statistical indices of dubious 
import are employed, alternative explanations of 
particular results are not fully considered, and all the 
relevant data are not examined. The author has 
wandered from the path of biometric rectitude. Such 
might be the judgment of a “ safe ” man But there 
will never be any shortage of 4< safe ” men, whether in 
subsidised laboratories or suburban railway carnages. 
There will always he plenty of people terrorised by 
specialists and afraid to venture into a field without the 
landlord’s written permission It is well that Prof 
Pearl has courage, and will not be deterred by the 
criticisms of any of the twelve groups invoked by his 
publishers from still more flagrant trespasses than are 
recorded in the present volume In twenty years’ 
time, in his next volume of collected wntings, he will 
no doubt modify some opinions he now holds Only 
very stupid people are always right M G. 


Our Bookshelf. 

Untersuchungen uber Triphenylmethanfarb staffe Hydra¬ 
zine und Indole. Von Emil Fischer. Herausgegeben 
von M. Bergmann (Emil Fischer: Gesammelte 
Werke.) Pp. ix + 880. (Berlin. Julius Springer, 
1924) 9-3° dollars. 

Tiie volumes of Emil Fischer’s papers, already reprinted 
in this series, cover the great groups of natural sub¬ 
stances with the investigation of which his name is 
specially connected—carbohydrates and ferments; 
ammo-acids, polypeptides and proteins, depsides and 
tannins, and purines. The reprinting of the papers was 
begun by Fischer himself in 1906, and since his death it 
has been continued by his friend and collaborator, Dr 
M. Bergmann. 

The volume now under notice is the penultimate of 
the series, but chronologically it comes first as it contains 
Fischer’s earliest work, beginning with his inaugural 
dissertation on fluorescein and phthalein - orcin, pre¬ 
sented at Erlangen in 1874 Though this deals with 
synthetic substances it already reveals Fischer’s bent 
of mind towards research on natural products, since it 
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starts by pointing out that, from the beginning of 
organic chemistry, the nfinds of chemists have hankered 
after the investigation of the colouring matters of plants 
and animals, partly because their industrial applications 
made them accessible, but more because a knowledge of 
their chemistry' might throw much light on their origin 
and their relation to the organisms producing them. 
This thesis was the first of seventeen papers on tri- 
phenylmethane dyes, which Fischer published between 
1874 and 1904, chiefly with Otto Fischer as collaborator. 
It was characteristic of him that he was able to keep 
more than one scries of difficult researches going at one 
time, and while the triphenylmetlianc work was in 
progress he began the investigation of aromatic hydra¬ 
zines in 1875, a research which led to the preparation 
of phenylhydrazinc and thus provided him with the 
tool which he used to such advantage later on in the 
investigation of the soluble carbohydrates. 

The work on hydrazines led in another direction to 
the synthesis of indoles, a reaction that is still being 
discussed and is still bearing fruit and, m view of the 
increasing realisation of the importance of the indole 
nucleus in complex biological products, may in the long 
run prove to be as important as any that even Fischer 
discovered Chemists everywhere will be grateful for 
the care with which these volumes have been prepared 
by the editor and issued bv the publishers. T. A H. 

The Protection of Birds: an Indictment By Lewis 

R. W. Loyd. Pp vii + 88. (London: Longmans, 

Green and Co., 1924 ) 35 6 d net. 

Mr Loyd’s main indictment of the present system of 
bird protection is its indiscriminate nature, whereby 
it is sought to protect all sorts and conditions of birds 
against the hand of man, without due regard to the 
effect on bird life as a whole. He points out forcibly 
and with a great measure of truth that indiscriminate 
protection may, and often does, lead to the over¬ 
abundance of hardy, virile species at the expense of 
less adaptable kinds As an example of this, he 
suggests that one result of the wholesale protection 
afforded to the birds of Lundy will be the gradual 
extermination of kittiwakes, guillemots, razorbills, and 
puffins by the herring gulls, which feed on their eggs and 
young In the same way, he affirms that peregrines 
and jackdaws have accounted for the chough in its 
former haunts, the great skua for the whimbrel on the 
Orkneys and Shetlands, and gulls for the tern colonies 
on the Fame Islands. The author further argues that 
natural causes, such as floods and shortage of food, and 
necessary artificial causes, such as lighthouses, are 
responsible for more wholesale loss among birds than 
anything that man can accomplish, and suggests that 
overprotection among vigorous species may, by bringing 
about overcrowding and consequent epidemic, cause 
that very destruction which it is designed to avoid. 

Mr Loyd would apparently withdraw protection 
from such, birds as herring gulls, starlings, sparrows, 
rooks, jackdaws, and little owls, in order that the other 
birds on which they prey in one way or another may be 
given a chance to survive. His denunciation of the 
introduction of the little owl will commend itself to 
others besides ornithologists. Mr. Loyd takes the 
opportunity to defend the collector against the calumnies 
levelled against him by such writers as Hudsoff and 
by the Royal Society for the Protection of Birds, and 
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seeks to show that collectors, far from being responsible 
for the extermination of species, may be regarded as 
bird protectionists. Collectors, however, like bird 
protection, are of two kinds, discriminate and indis¬ 
criminate. The latter type unfortunately exists, and 
no defence which Mr. Loyd brings forward can absolve 
him from the charges laid against him. It is against 
this type that the energies of writers and bird protection 
societies are directed. 

Chemical Synthesis: Studies in the Investigation of 
Natural Organic Products. By Dr Harry Hepworth. 
(Manuals of Pure and Applied Chemistry ) Pp xx + 
243 (London, Glasgow and Bombay: Blackie and 
Son, Ltd., 1924.) 205. net. 

Not so very long ago authors of text-books on organic 
chemistry were in the habit of relegating their remarks 
on alkaloids, glucosides, tannins, and other natural 
products to the last few pages of their works, and these 
were not taken very seriously by either teachers or 
students. In the last twenty years or so all that has 
been changed, and there are now monographs in most 
languages on the more important of these products, and 
the larger text-books also devote some attention to 
them. Though information on such subjects is there¬ 
fore more accessible than it was, Dr. Hepworth has 
rendered a conspicuous service to chemists by bringing 
together a summary of what is now known about 
natural pigments, carbohydrates, tannins, oils and fats, 
terpenes, polypeptides, simple natural bases and alka¬ 
loids. By restricting his attention to the analytical 
and synthetical reactions, which have been most useful 
in elucidating the structure of the more important 
members of each group, he has been able to produce a 
readable account of the present position of the chemistry 
of these substances and an indication of the lines on 
which progress i« still being made. There are slips here 
and there; for example, it is no longer correct to say 
that carene does not occur in Nature, and that syl- 
vestrene is present in Indian turpentine oil Atropine, 
hyoscyamine, pseudohyoscyamine, and hyoscine are not 
all isomers of the formula C 17 Hg3NO a , and the formula 
CyH^NOj does not represent scopolamine; but on the 
whole the book is remarkably accurate and up-to-date. 
It is also well produced, and graphic formulae are 
supplied wherever they are useful. T. A, H. 

Histoire des sciences exactes et naturelles dans Vantiquiti 
grico-romaine: expost sommatre des holes et des 
pnneipes. Par Prof. Arnold Reymond, Pp. viii + 
238. (Paris : Albert Blanchard, 1924). 12 francs. 

Prof. Arnold Reymond has for many years given a 
course of lectures on the history of science at the 
University of Neuchfttel. This course is attended by 
students in the Faculty of Letters as well as by those 
in the Faculty of Science, a practice which is worthy of 
the notice of university authorities in Great Britain and 
elsewhere. The present book represents that part of 
the course which deals with the development of mathe¬ 
matics, the natural sciences, and medicine in Greco- 
Roman antiquity. It is very well written, and shows 
that its author has not only a complete command of 
bis subject, but also a ready appreciation of the require¬ 
ments and mental equipment of his audiences. Whilst 
avoidirg a parade of learning, Prof. Reymond gives full 
references to his authorities for any statement of 
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importance, and the book will thus appeal to all 
students of the history of science, especially those 
whose main interests do not lie in this particular field. 

It is of course very difficult to deal adequately with 
such a large subject in the space of 230 pages, and detail 
has had to be cut down to a minimum. Nevertheless, 
Prof Reymond has contrived to be readable, and as 
a bird’s-eye view of the scientific knowledge of the 
ancient world his book may be heartily recommended. 
The increasing interest m the history of science which 
is manifesting itself in Great Britain suggests that an 
English translation might be well worth publishing. No 
other book of the size treats the subject with the same 
skill E. J. H. 

Patents : Invention and Method . By Harold E. Potts. 
Pp. viii + 160. (London . The Open Court Co , 
1924) 35.6J.net. 

In this little book the author has collected a number 
of papers that he has published dealing with certain 
philosophical aspects of patent law and practice. Each 
of the six papers is presented as an application of 
scientific method and reasoning to the solution of 
patent problems, or as an attempt at the correlation 
of patent law with other more systematised branches 
of learning. This being so, it is not easy to under¬ 
stand why the paper on language and style should have 
been included, or, for that matter, that discussing the 
logical problem of definition. Of the first paper, too, 
the most that can be said is that it affords an ingenious 
exercise in the use of mathematical symbols. It is 
when he comes to discuss prediction and invention in 
chemistry and the influence of patent law on the 
evolution of research that the author is most interesting 
and instructive, though his remarks in the latter 
connexion on the subject of generalisation must be 
regarded rather as the personal opinion of a well- 
knowp patent agent than as an exposition of the 
accepted practice in this matter. The remaining paper 
dealing with the principles of scientific method can be 
commended to inventor and practitioner alike. E. J. 

Rivers and Ijikes : the Story of their Development . By 
Martin A. C. Hinton (Nature Lover’s Series ) Pp 
x + 182 (London: The Sheldon Press ; New York 
and Toronto : The Macmillan Co , 1924) 65. net. 

The greater part of this book treats of the work of 
rivers, while a few chapters are added on the origm 
of lake basins. Much condensation was clearly neces¬ 
sary to compress so vast a subject into less than two 
hundred small pages, but Mr. Hinton has done his 
work well and produced a book that is not only read¬ 
able but, in spite of being strictly popular, is also accurate 
and full. It was obviously impossible to discuss fully 
the topic of ice erosion and ice protection, but the main 
aspects of the problem are indicated, though it would 
have been well to refer the reader to some of the recent 
papers on the glaciology of the Antarctic, where ice 
action on a large scale is discussed. To describe a 
glacier as “ simply a frozen mountain stream/* is not 
very happy, even if the following paragraphs amplify 
and extend the statement. The volume fully main¬ 
tains the high standard of the series to which it belongs, 
but seventeen diagrams is a small allowance for a 
popular book of this scope. 
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Letters to the Editor. 

[The Editor docs not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to re turn y nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Self diffusion in Solid Metals. 

The “ sagacity" with which atoms, or groups of 
atoms, oscillating about fixed points in the crystal 
lattice, refuse to exchange position with neighbouring 
atoms, is often regarded as one of the chief char¬ 
acteristics of the crystalline state On the other 
hand, numerous cases are recorded in which crystalline 
bodies, for example, solid metals, penetrate into 
each other, in which, therefore, a replacement of 
the atoms of one metal by those of the other takes 
place The classical experiments of Robcrts-Austen 
on the diffusion of gold in lead bars are widely 
known At a temperature as low as ioo° he found 
the diffusion coefficient of gold in lead to be 2 x io- 8 
cm 2 day -1 , being thus only about 100,000 times 
smaller than that of sodium chloride m water 
Several cases of interpenetration of solid metals have 
been recorded since, including the interesting case 
of the diffusion of thorium in heated tungsten wares, 
reported recently by Langmuir But it must be 
noticed that from the rate at which one metal like 
gold diffuses m another like lead, no conclusion can 
be drawn about the velocity with which the atoms 
change their position either m a bar of pure lead or 
of pure gold , no conclusion can be drawn on the 
rate of self-diffusion m these elements 

The idea of self-diffusion was introduced by Maxwell, 
when calculating the rate of diffusion of gases The 
calculation was very much simplified by considenng 
the case in which the molecules of the two diffusing 
gases had the same properties, for example, the 
exchange of plac^ of molecules in a column of nitrogen. 
The use of the radioactive isotopes of lead enabled 
one of the writers, in collaboration with J Groh 
(Ann d Phys., 65, 216, 1921), to realise a measurement 
of self-diffusion in the case of houid and solid lead, 
the diffusion m liquids and solids being practically 
independent of the difference in the masses of the 
isotopes For the rate of the self-diffusion in molten 
lead, namely, of thorium B in molten lead, close 
to the melting point, the value found was 2 cm * day’ 1 . 
In the solid metal, however, after heating a bar, the 
upper part of which was composed of radio-lead, 
for about a year at 280°, and then analysing the 
lower part with the electroscope, no diffusion could 
be found It was, therefore, concluded that the 
self-diffusion in solid lead is, even at this high tempera¬ 
ture, certainly less than 10- 4 cm. 2 day- 1 

To increase the sensitiveness of the method, we 
prepared in the present work two thin foils, one of 
ordinary lead, the other with lead containing thorium 
B in homogeneous mixture, and pressed these together 
in vacuo The thickness of the inactive foil was 
chosen slightly greater than the range of the a- 
particles to be measured ; therefore no scintillations 
originating from the radioactive lead could be 
observed when investigating the inactive foil. But, 
on heating the aggregate of the foils, a diffusion of the 
active lead into the inactive one took place and the 
a-particles due to the diffused atoms or their succes¬ 
sive products of disintegration produced scintillations 
on the observing screen. By comparing the number 
of these scintillations with the number of scintillations 
produced by the active foil at the beginning of the 
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experiment, the rate of self-diffusion in lead was deter¬ 
mined. The following values were found : 


1* 

D Id cm * day* 1 

r 

0 la cm 

.* day* 1 

260" 

6 x io- T 

310“ 

57 x 

to-* 

280° 

1*5 x io* 6 

320 a 

4'7 x 

IO -5 

300“ 

2'5 X IO _# 

324 0 

1*4 X 

IO“ 4 


The diffusion rate 2 0 below the melting point is 
thus only 10,000 times smaller than in molten lead, 

As regards the problem of the mechanism of diffusion 
m a crystal lattice, it seemed of interest to compare 
the rate of self-diffusion found in lead foils with that 
observed in single lead crystals The method used 
was somewhat modified, to avoid stresses, which 
might have distorted the single crystal Thorium B 
was collected in a hydrogen atmosphere on the 
surface of the single crystal of lead, and it was 
observed whether, after heating, a decrease of scin¬ 
tillations could be noticed A similar method was 
recently used by Werthenstein and Dobrowolska, 
who measured the rate of diffusion of the active 
deposit of radium in silver, gold, and platinum 
(J de Phys , 4, 324, 1923) In our experiments, even 
at a temperature just below the melting point no diffu¬ 
sion could be detected We thus conclude that the 
coefficient of diffusion in a single crystal of lead even 
at this high temperature is less than io- e cm * day -1 . 
Also, in a lead bar produced by slowly cooling the 
molten metal, only a very slow diffusion could be 
observed (about 2 x io~ 8 ), while in the case of a suddenly 
cooled bar a coefficient of diffusion as high as io~* 
was determined A lead foil rolled from the material 
of the single crystal yielded about the same value 
as the suddenly cooled bar 

The results found indicate that even the slow rate 
of diffusion observed just below the melting point 
is not due to an exchange of place in crystals of 
appreciable size, but m the “amorphous" material, 
which 19 found between the crystals and must 
necessarily show a less regular structure than the 
material composing the individual crystals, and thus 
will be more capable of allowing an exchange m the 
position of neighbouring atoms. 

In a single lead crystal, or in a slowly cooled lead 
bar even only a few degrees below the melting point, 
it would take longer, possibly very appreciably 
longer, than twenty years before an average displace¬ 
ment of the lead atoms to a distance of 1 cm could 
take place. The time would amount to many million 
years at room temperature 

When investigating the diffusion of two very 
similar metals like silver and gold, or thallium ana 
lead, into each other, we can expect to find conditions 
not very far removed from those encountered in the 
case of self-diffusion. By using a foil of thallium 
and one of active lead it was found that the co¬ 
efficient of diffusion of lead in thallium amounts at 
285°, 1 e. 15 0 under the melting point of the latter, 
to 2 x io~ 6 cm 2 day- 1 

On the other hand, when investigating the diffusion 
of two different metals into each other, much more 
intricate conditions were to be expected. We deter¬ 
mined the rate of diffusion of polonium, which is the 
highest homologue of sulphur, into both lead toils 
and single crystals In contrast to the case of 
thorium B, the coefficient was found about the same 
both in the foil and crystal (at 310* D *=1*3 x 10** cm.* 
day- 1 ). The atoms of polonium thus loosen the 
lattice of the individual lead crystals and diffuse as if 
through " amorphous 11 lead. In this connexion it 
may be mentioned that, in discussing the discrepancy 
between the values of the period of decay of polonium 
found by different investigators, Mme. Curie has 
put forward the explanation, that during the long 
time of observation, the polonium in some cases 
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diffused into the metal on the surface of which it 
was collected. Recently, Maracineanu ( C.R. 176, 
’ 1879, 1923), working in Mme Curie's laboratory, 
has obtained evidence that the apparent period of 
polonium is appreciably shorter if the lead on which 
it is collected is heated for a while. 

G Hevesy 
A. Obrittsheva 

Universitetcts Institut for teoretisk Fysik, 
Copenhagen. 


Evolution, and the Age and Area Hypothesis. 

Dr Willis's assumption that new genera and new 
species may arise directly by mutation is rather 
startling to most students of evolution. He supports 
his contention, chiefly, by the observation that the 
frequency distribution of genera containing 1,2,3 
species follows a regular, hollow curve, with mono- 
typic genera the mast frequent Mr. Yule (Phil Trans 
Rov Soc B. 403) has shown that assuming (1) that 
species give new species by chance at an irregular 
rate, constant on the average and the same for all 
species, and (2) that species give new genera in the 
same way, by mutation, then the frequency distribu¬ 
tion of size of genus will approximate closely to that 
observed in Nature , the latter being such that log 
number of species plotted against log number of 



genera gives practically a straight line. That all 
genera arise directly by mutation is implied through¬ 
out, since they are all supposed to start a9 monotypes. 
Finally, Mr Yule concludes that viable specific 
mutations probably do not occur, in all the flowering 
plants over the whole earth, more often than about 
once in thirty years ; hence that our failure to observe 
them cannot disprove their occurrence. This con¬ 
clusion is disquieting ; and we clearly cannot accept 
this mechanism if we can otherwise explain the 
evidence adduced for it, 

It is natural to try to harmonise Dr. Willis’s curves 
with the usual view that genera arise through the 
extinction of intervening links , and some insight 
into this question can be obtained by graphical means 

Agreeably with the conventional evolutionary tree, 
Fig. 1 represents all the species descended from a 
single species, supposing that* none have died out. 

We can assume, with some justification, that at 
increasing distances from the original species (X in 
Fig. x) the chance that a species will survive to the 
present time increases ; the survival rate being, for 
example, 1/3 * n the innermost circle, 2/3 in the next, 
3/3 in the last. In any area the effect of random 
extinction of species is shown by numbering the 
points in the area, taking a random selection of these, 
number, in the specified proportion, and deleting 
the appropriate points from the plan. A'distribution 
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such as that of Fig 2 is obtained ; an isolated point, 
or group of points, representing a genus. 

In an actual experiment, the original number of 
species was 884, divided into 12 areas by concentric 
circles . and about one-half the species were extermin¬ 
ated. First, it was assumed that roughly 1 /12 survived 
from the first area, 2/12 from the second, and so on 
In a second trial, the corresponding proportions were 
taken as, roughly, a 11 , a 10 , a®, etc The species were 
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then classified by assuming that any point, or group 
of points, separated from all its neighbours by more 
than a fixed arbitrary distance, forms a genus Any 
other procedure would simply confront us with the 
ordinary difficulty of the systematist—where to draw 
the line between two genera The results for the 
frequency distribution of number of species per genus, 
m the two trials, were 

No of species r g 3 4 56789 10 11 12 13 14 15 -2t 22 

No of genera . . (1) 78 41 2f to 3 2 1 x 1 1 o 3 1 1 0—0 1 

„ . (a) 90 45 21 8 5 4 1 1 1 1 o 1 o i 0—0 1 

The curves of Fig 3 approximate fairly closely to 

linear form. 

It seems likely, therefore, that Dr. Willis's curves 
accord with the expectation if genera are formed by 
the dying out of intervening links The scheme I 
have given is, 1 am fully aware, open to objections 
Apart from assumptions inherent in the use of a 
graphical method, difficultv arises over the distance 
necessary to give a generic gap, the proportion of 



species surviving from successive horizons, etc Such 
questions it does not seem profitable to discuss at 
the present time , especially as similar, and other, 
objections apply equally to the theory of generic 
mutation I suspect, too, that the scheme I have 
given \Could give similar results with widely different 
assumptions as to form of the original distribution 
and the manner of dying out. A. E. Watkins. 

St John’s College, Cambridge. 
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The Growth of Fish. 

The growth of the Brown Trout (Salmo fario ) can 
be divided into two distinct phases (a) the phase 
during which growth and maintenance are dependent 
upon the maternal yolk , (6) the phase during which 
the fish is dependent on external food. 

If the eggs are incubated at a temperature of 
about io° C the first phase of growth lasts about 
100 days During this period the embryo grows at 
the expense of the yolk At an early stage in develop¬ 
ment the yolk sac becomes completely cut off from 
the embiyo and the yolk passes, in a soluble form, 
through the yolk sac wall and is conveyed to the 
embryo by means of the vitelline veins, as the yolk 
diminishes in amount the vitelline veins become 
reduced in size At no period does any of the yolk 
enter the larval gut 7 'he eggs hatch on about the 
42nd day, but the process of hatching has no detectable 
influence upon the growth or the metabolism of the 
embryo 

The respiration of the embryo during the whole 
of the first growth phase uses up about 4 per cent 
of the total yolk, leaving about 96 per cent for 
conversion into the embryo The following figures 
show the observed rate at which 100 grams of yolk 
are converted into living tissue 


Days alter 
Fertilisation 

Wt of Living Embryo in grams 

Observed Amount 
of Available 
Yolk 

Observed. 

Calculated 

T 


H'r 

y 

35 

8 

7 

92 

40 

JO 

103 

90 

46 

17 5 

17 5 

82 5 

50 

24 

25 

76 

52 

28 

28 

72 

55 

35 

35 

05 

t)0 

47 5 

46 5 

52 5 

(»4 

5 b 

50 

44 

08 

04 

65 

36 

7 1 

73 

73 

27 

75 

77*5 

80 

j 22 5 

79 

83 

86 

! 17 

81 

88 5 

87*5 

ii*5 

82 

89 

89 5 

IT 

«5 

! 9 * 

I 9 i 5 

8 

89 

94 5 

94*5 

5 5 

93 

9b 

9 f >5 

4 


During the whole of this period two obvious 
processes are taking place, namely, the increase in 
the amount of living embryo, and the decrease in 
the amount of the available yolk During the first 50 
days of development the rate of respiration is strictly 
proportional to the weight of the embryo (650 c c 
oxygen per kilo per hour), and the rate of respira¬ 
tion doubles itself about every seven days. The ob¬ 
served increment is equivalent to an increase in weight 
of 105 per cent per day After this, the rate of 
growth falls off almost to zero until the day comes 
when the young fish begins to feed and the second 
growth cycle begins 

The existence of a second growth cycle is difficult 
to understand if one assumes with Minot that from 
the very beginning of development the potential 
power of reproduction of living tissue is a decreasing 
entity A more rational treatment of the data is 
to assume that the rate of growth depends not only 
on the amount of tissue already present at a particular 
instant but also on the amount of yolk available. 
During the very early stages of development the 
amount of yolk present does not vary very much, 
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and the amount of tissue present at any time is 
given by the ordinary compound interest formula 
for a daily increment of 10*5 per cent, 

T log I 105 = log pr. 

where W * is the amount of tissue at the beginning 
of the development in 100 grams of eggs But if 
the amount of growth also depends upon the amount 
of yolk present, then the equation becomes 

r log 1105 =* log . 

where Y t is the number of grams of yolk in 100 
grams of eggs at time T. Fitting 1^ = 0225, the 
calculated values of W % are shown in column 3 of 
the accompanying table 

The significance of this equation lies in the fact 
that there are no arbitrary constants The only 
value which cannot be checked experimentally is 
the weight of the embiyo immediately after fertilisa¬ 
tion If the calculated value for 100 grams of yolk 
be correct (namely, o 225 gram), then the weight of 
living tissue m a single newly fertilised egg must be 
about 0-0002 gram 

It may be mentioned that the absence of data 
during the first month of development is due to the 
extreme difficulty of handling the eggs at this stage. 
Although the calculated and observed figures agree 
very closely, a correction may be necessary if it is 
found that the percentage of water in the embryo 
vanes from that found in the yolk at different stages 
of development 

The daily percentage increment dunng the early 
stages is greatly affected by temperature, so that the 
absolute size of the embryo at any time dunng the 
first growth phase is determined by the amount of 
living tissue in the newly fertilised egg, the amount 
of yolk present, and by the temperature. 

Data concerning the second growth phase are not 
at present available, but it seems quite clear that 
the quantity of food available plays a very important 
part in determining the rate of growth, so that the 
weight of a fish is no enterion of its age. The effect 
of temperature during this phase is also much less 
marked, which indicates, possibly, that the potential 
activity of the living tissue is subordinated to some 
factor which is not affected by temperature, e.g. 
the amount of available food It will be of interest 
to see whether the relative rate of growth during 
this growth phase is comparable to that during 
yolk-sac development when the relative amount of 
food available for growth is the same in the two 
cases 

It may be noted that the above suggestions deny 
any real meaning to such an expression as "a 
decreasing coefficient of growth/* The alternative 
view is obviously more in harmony with the phenomena 
of tissue culture and the healing of wounds, although 
it is not suggested that these things are the result 
of an increased food supply They show, however, 
that the rate of growth of a whole organism has no 
obvious relationship to its potential capabilities of 
growth J. Gray. 

Zoological Department, 

Cambridge, April 17. 


Formation of Waterspouts. 

An interesting observation of a waterspout is 
reported in the Marine Observer of April, The 
observation was made by Capt. G. Park, of s.s. 
Risaldar. To quote his words: . . . The waterspout 
appeared to be semi-transparent, containing dark 
irregular masses or shapes. By selecting ope or any 
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mags I counted two seconds for this to revolve and 
which gradually eased until, when close to the cloud, 
the same mass revolved once in ten seconds *' 

This is, I believe, the first occasion on which the 
period of revolution of a spout has been definitely 
observed. 

The speed of rotation agrees approximately with 
the velocity put forward from theoretical considera¬ 
tions by Mr. F. J. W. Whipple in the Meteorological 
Magazine for February 1921, but the velocity 
entailed with this speed of revolution is very high 
It would be about 20 m,/s if the spout were 40 feet 
in diameter, but Capt. Park specially states that this 
spout was particularly thick and would probably have 
considerably exceeded that figure. 

It is difficult to conceive how so strong a velocity 
of wind can be generated, especially when it is 
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recognised that waterspouts most frequently form 
when the wind is very light (force 1 or 2) 

The theory, which is, I believe, most commonly 
held, that waterspouts are the result of eddies formed 
between two currents of air, does not seem to meet 
the case entirely, for it implies that the two currents 
are of great depth, since waterspouts are often of a 
greater height than 3000 feet, and are seen forming 
m the cloud while a corresponding disturbance is 
observed in the face of the ocean. Also, if they were 
merely formed in a similar manner to the eddies in 
a mill stream, one would expect to find them in strings 
of half a dozen or so instead of the frequent isolated 
instances. 

There must, therefore, be a further condition 
necessary for the formation of waterspouts. It 
seems that this condition is probably their association 
with cumulo-nimbus cloud and violent convection, 
an association which has not been sufficiently em¬ 
phasised m their discussion. 

There are observations m which the ascent of 
waterdrop 9 in the centre of a partially formed spout 
has been seen. For example, one made by Mr V. H. 
Rozier from s.s War Hermit in the Indian Ocean, 
in which careful observation showed a section of the 
spout to be moving as shown in the accompanying 
diagram (Fig. 1), with the ascending column occupying 
about a quarter of the horizontal section of the spout. 

It seems that this convectional property of the 
central core may be an important feature of the 
formation of the spout; for, if the lapse rate beneath 
a cumulo-nimbus cloud were approximately adiabatic, 
and a patch of air of slightly higher temperature were 
found near the sea surface, it is conceivable that this 
warmer air would break through and penetrate up 
to the cloud. Within the cumulo-nimbus cloud con¬ 
vection will be taking place, and beneath it there 
will be currents of air drawn into the cloud and 
expelled from it. By the principle of the conservation 
of angular momentum, as these currents of air are 
sucked into the elementary vortex formed by the 
fe&cftnt of the patch of warmer air, they will increase 
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the velocity of rotation until a complete spout is 
formed by the lowering of pressure at the centre of 
the whirl 

It is significant that waterspouts are very transitory, 
only lasting for about 15 minutes, which would seem 
to be the time taken for the warm air to be exhausted 

C T>TTw«aT 

2 Abbey Gardens, N.W 8 


Chromosomes in Avena. 

Winge ( Heredttas , 5, pp 241-286, 1924) has recently „ 
shown that irregular chromosome conditions, some¬ 
what different from any previously reported, occur in 
certain aberrant forms of wheat A cytological study 
of " false wild oats ” begun here last summer has 
shown chromosome conditions in at least one homo¬ 
zygous strain of this M fatuoid " form of Avena sattva, 

L , to be very similar in many respects to those 
reported by Winge for a homozygous “ speltoid ” 
form of wheat 

More than thirty plants have been investigated 
from a strain of homozygous fatuoid oats of the 
white-seeded, spreading-panicle type. The reduction- 
divisions of the pollen-mother-cells appear to proceed 
normally in the majority of cases, but the following 
irregularities occur with apparently significant 
frequencies * 

(1) In diakinesis, instead of the normal 21 pairs, 
there may be (a) 19 normal pairs and one ring, or 
figure 8, or other combination of four chromosomes ; 

(b) 18 normal pairs and two nngs, or other combina¬ 
tions of three chromosomes each. 

(2) The heterotypic mitosis often proceeds very 
irregularly. Precocious chromosomes are found at 
the poles before the remainder have left the equatorial 
plate. Loops of three or four chromosomes are of 
common occurrence. Odd chromosomes may be 
found lagging behind the others during the anaphase, 
but as they usually arrive at the poles in time to be 
included m the daughter nuclei, micronuclei are 
formed only very rarely 

(3) It is bebeved that unequal numbers of chromo¬ 
somes are sometimes distributed to the two poles, 
but owing to the lagging it is very difficult to deter¬ 
mine this with certainty 

(4) A large proportion of the pollen has been found 
to be abortive 

(5) The microspores are frequently arranged in 
rows of four or other unusual tetrad formations. 

The reduction-divisions of Avena sattva , L , and 
A , fatua, L , have been found to proceed with almost 
diagrammatic regularity m all cases examined. 
Numerous counts have shown 21 to be the haploid 
chromosome number 111 both species, as reported by 
Kihara {Dot Mag , Tokyo, 38. p 95, 1919) This is 
opposed to Nikolaewa's report (Dot. Abs 12, p 403, 
1923), of 48 as the diploid number in the root tips 

Wmge's theory of the origin of a speltoid form of 
wheat through faulty conjugation causing an excess 
of certain chromosomes and a deficiency of others, 
with the retention of the normal total, may prove to 
be applicable to this fatuoid form of oats Particu¬ 
larly attractive is Winge's assumption that, on account 
of their common origin through polyploidy, the 
exchanged chromosomes are sufficiently similar to 
conjugate normally m the majority of cases, but 
sufficiently dissimilar to cause fairly frequent irregu¬ 
larities. The genetic behaviour of fatuoid oats is, 
however-, not exactly parallel to that of speltoid 
wheat. 

Before any theoretical conclusions are advanced 
concerning fatuoid oats, the investigation of a number 

T 2 
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of very diderent types of both heterozygous and 
homozygous forme recently obtained from various 
sources -will be completed. C. L Huskins. 

University of Alberta, 

Edmonton, Canada, 

March 19 

Pinhole Photography. 

Whilst the design of the photographic lens has 
received so much attention of recent years and its 
performance has reached such a high state of perfec¬ 
tion, the possibilities of the simple f ‘ pinhole" 
camera are apt to be overlooked and forgotten The 
accompanying photograph (Fig, 1) of the Royal 
College of Science, which I have taken recently by 


Watt's " Index of Spectra/' I soon found at 600*3 m 
a very fine antimony line marked 10 s.c., that is, with 
a power of 10 (the highest) sharp and dear. Placing 
poles of metallic antimony in my spark forceps, I 
viewed this line through a dint prism in one of my 
spectrometers. I found it to be admirably adapted 
for any measurements of refractive index. 

Although I myself think the difference between line 
D (589 7 fxp 1) and this one (600*3 mm) small when small 
instruments are concerned, in the case of large tele¬ 
scopes, and where computers wish great accuracy, I can 
strongly recommend effecting achromatism by equal¬ 
ising focal lengths for this antimony line and the E 
line, with line A at shortest focal length. 

J William Gifford. 

Oaklands, Chard, April 5 



hi. 1 —Pmholc photograph of the Royal College of Science, South Kensington 

means of the " pinhole " method, may therefore be 
of interest to readers of Nature The following are 
particulars of the photograph 

Distance of plate from aperture, 8 cm. 

Diameter of aperture (using Abney's formula), 

0*35 mm 

Exposure (sun being obscured by cloud), 7 minutes 
Angle subtended-by extremities of building, 78°. 

The photograph shows that for architectural 
subjects (where wide ?ngle work is necessary) the 
" pinhole " still stands unrivalled 

B. K. Johnson. 

Royal College of Science, 

South Kensington, 

London, S W 7. 


The Teaching of Evolution In 
the United States 

There appears in the recent 
translation of Kammerer's " In¬ 
heritance of Acquired Character¬ 
istics/'by A. Paul Maerker-Branden, 
the following statement: 

" Unfortunately, the so - called 
'fundamentalists/ led by William 
Jennings Bryan and clergymen of 
different denominations—it seems 
unbelievable, but it is the sad truth 
—have succeeded in excluding 
evolution of man from the curri¬ 
culum of the schools of North 
Carolina and Kentucky/' 

This statement is in part, at 
least, erroneous Both of these 
States have recently had bills pre¬ 
sented in the legislature to pro¬ 
hibit paying the sadary, from State 
funds, of teachers presenting the 
theory of evolution as a fact. In each case the bills 
were defeated ; in North Carolina by a vote, as 
reported by newspapers, of 64-46, Furthermore, the 
matter was voted on in North Carolina after the 
publication of this book. The vote in Kentucky was 
taken a couple of years ago and was closer. 

This statement is made in order to ,r keep history 


straight " 

Duke University, 
Durham, N.C., U S.A., 
April 18. 


Bert Cunningham. 


The Choice of Wave-lengths for Achromatism 
In Telescopes. 

Rei- frf.nce to my paper on the above subject was 
made by Prof Townsend Smith in Nature of October 
11, 1924, p 536, and my reply appeared in the issue of 
Novembei 1 Although fully endorsing his findings, 
writing then as I did from Cornwall, I was unable to go 
much further I have now returned to my laboratory 
here 

Prof Smith pointed out that, in order for the 
minimum focal length to be at 560^ (by which I 
think he meant line A at 5607 fifi), instead of combin¬ 
ing lines X) and E it would be necessary to find a line 
slightly less refrangible than D for such a combina¬ 
tion, and that this line should have for wave-length 
600 fj.fi 

On returning here I looked this up in Dr, Marshall 
NO. 2897, VOL. 115] 


A Curious Survival. 

In the days of Galileo, medieval objections to 
experimental evidence and direct observation were 
prevalent. Jupiter's satellites, for example, were 
regarded as trivial deceptive appearances, not worth 
the trouble of looking at; and one argument against 
their reality was that they would be useless, and 
therefore could not exist. 

It is interesting, though surprising, to find quite 
similar arguments still in use, and regarded as at least 
forensically valid to-day; and those who are concerned 
with the dissemination of scientific method and 
interest among educated classes, such as the British 
Science Guild, would find it instructive to read Sir 
Herbert Stephen's letter to the Times of Saturday, 
May 2, p. 8. 

Oliver Lodge. 

Paris, May 3. 
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The Pigmentation of Animals. 1 


By Prof, Joseph 

T HE hue which a person presents depends upon 
two factors, to denote which no precise words 
exist, but which may be represented by the general 
terms pigmentation and complexion. In man these are 

S uite distinct, and for that reason it is best to start with 
le consideration of the human skin, and from it to 
work backwards through some of the more primitive 
forms of life. 

First, then, to obtain a clear idea of pigmentation. 
It consists in the laying down of a definite deposit of 
coloured substance in a definite layer of the skin. The 
pigment is laid down as a more or less uniform covering, 
it Is in the deepest layer of the epidermis, and this fact 
alone suggests considerations which demand some 
reflection. u The deepest layer of the epidermis/* or 
Malpighian layer, is that from which all the other layers 
grow. Its cells are in constant division and the offspring 
of each segmentation, or the daughter cells, all gradually 
work their way outwards, taking on certain characters 
at specific parts of their journey, and, therefore, as all 
the cells move outwards uniformly, endowing the succes¬ 
sive layers of the epidermis with the characteristics 
proper to the advancing age of the cells. 

Although the whole cell moves outwards and ulti¬ 
mately drops off, only the innermost part of the epi¬ 
dermis is pigmented (i.e. coloured with the black 
substance melanin). As an Indian student at Guy’s 
Hospital once said: 44 We Indians do not shed our 
melanin.” I have never seen a blister on the skin of a 
negro, but as I understand the mechanism of a blister 
it is as follows.* The lower layers of the epidermis are, 
like living tissues generally, pervious to water. The 
upper ones are, in comparison, water-tight. The lower 
layers become injured and inflamed ; thither water is 
drawn, as to all inflamed areas, and because it cannot 
get away through the water-tight covering on top of it, 
the water forces up the cover from the layers beneath. 
If my conception of a blister is correct, it would follow 
that the portion of the skin above the blister on a negro 
would be colourless like our own, whilst that beneath 
the blister would be pigmented. 

So much for pigmentation. To pass to complexion. 
By complexion I understand that element in hue which 
is variable from time to time, the element to which 
such words as “ pale,” “ fresh/’ “ ruddy,” " sallow,” 
“ blue,” “ cyanotic,” etc., apply. These words all have 
reference to the amount and nature of the blood which 
can be seen through the epidermis. Unlike pigmenta¬ 
tion, the pigment involved is not melanin but haemo¬ 
globin; unlike pigmentation, the part of the skin 
involved is the dermis not the epidermis; unlike 
pigmentation, the impression of hue is not due to a 
uniform layer of colour but to the integration of minute 
vessels; and, most pre-eminently unlike pigmentation, 
complexion is something which varies from moment to 

hj* SobtUnoe of four loot ores oa " The Colour of the Animal Creation " 
HaHveied at the Royal Institution 00 February io, 17 , H. and March 3 


ew rantnaHTnr______ T _ r 

them medical men trbo had studied blitters, whether the a£t of the blister 
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>d it, or, alternatively, was between the dermis and the 
m, three took the latter view and six the view as given 

_ j a number Of pathology books wJufta were at hand, 

t wftbort geiotag *uy further enUghteomeat. 
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moment, which reflects the physical condition and the 
mental equilibrium of the individual. 

Complexion then varies (a) with the thickness and 
consequent opacity of epidermis, through which the 
dermis is seen; and (b) with the calibre of the various 
vessels, arteries, capillaries, and veins of the underlying 
dermis. Of the veins we know but little as yet; of the 
capillaries much has been learned within the last six or 
seven years, and the following table, gleaned from the 
writings of Prof. Krogh, will give an idea of the 
relation of the colour and temperature of the skin to 
the calibre of the arteries and capillaries. 


Calibre. 

Stun 

Arteries 

Capillaries 

Colour 

Temperature. 

Shut 

Shut 

Pale 

Cold 

Open 

Shut 

Pale 

Warm 

Shut 

Open 

Blue 

Cold 

Open 

Open 

Red 

Warm 


Complexion is the expression of the play of the 
nervous system—in particular the sympathetic system 
—on the blood-vessels of the skin, but the nervous 
system can assert itself in two ways, first by direct 
action, i.e. by impulses passing along the fibres which 
directly supply the blood-vessels; and secondly, by 
indirect action ; t.e by stimulation of one or other of 
the endocrine glands which in turn secretes an active 
material into the blood. This material, when it is 
brought to the vessel wall, affects its calibre. We 
obtain the following scheme, then, for the factors which 
influence the colour of the human skin. 

Hue 


Pigmentation— 
uncontrolled over 
short intervals 
of time. 


Complexion— 
controlled by 
nervous system 


I 

By direct 
stimulation 


Through 

endoennes 


Passing from man to the lower mammals we encounter 
a mechanism which dominates the situation, namely, 
the growth from the skin of hair. Hair is an outgrowth 
of the very part of the epidermis which in the negro 
is pigmented, and therefore the pigment m the hair is 
of the same order of things as that in the skin. In fact 
the question arises, quite naturally : “In an animal, 
which has coloured spots on a white ground, is the 
colour of the hair on the spots merely the expression of 
a corresponding pigmentation of the Malpighian layer 
of the skin from which the hair grows ? ” If you shave 
a spotted cat, it is a spotted cat still. But if you go 
further and cut sections of the skin, there appears to 
be no pigment in the Malpighian layer ; the pigment is 
confined to the hair roots and the black colour of the 
spots is due to the visibility of the hair roots, through 
tne epidermis. In the same way the pigment of the 
scalp of a European, though his hair be jet blade, is 
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confined to the hair. Presumably you could “ change 
the spots 99 in the case of the leopard by pulling out all 
his hairs. But it is not so in all animals Thus on the 
spots of the guinea-pig- and, I believe, of the Dalmatian 
hound—the Malpighian layer of the skin itself is 
pigmented, and it would look as though this were the 
more primitive and less specialised condition. 

At a superficial view, it might be thought that, the 
skin being covered with hair, no question of complexion 
could arise, but this is not altogether so. Complexion, 
t.e. the variable changes in appearance wrought by the 
nervous system, changes its ground. In animals and 
birds, the nervous control of the position of the hairs 
and feathers respectively is a very real affair, in man 
it is negligible. We talk of our hair standing on end, 
but the actual phenomenon is not one of great conse¬ 
quence. In animals it is otherwise, and stimulation of 
the endings of these nerves which are responsible for 
the lie of the hairs- -whether direct or endocrine—may 
alter the whole appearance of the animal 

One cannot pass the mechanism of pigmentation 
without some inquiry into its chemical basis : and here 
we are under a great debt to the late Huia Onslow, who 
devoted the last years of his life, recumbent as the 
result of a severe accident, to the study of the chemistry 
of animal pigmentation. 

Put briefly, many of the phenomena are due to 
melanin, of which mention has already been made. 
Melanin itself is produced by the oxidation of one of 
the most common products of digestion, tyrosine, a 
colourless crystalline material. The oxidation may be 
partial or complete ; m the former case a reddish 
pigment is formed, in the latter a pigment which appears 
black in sufficient concentration, but in a dilute form 
is more or less yellow or brown. The oxidation of the 
melanin is wrought by a ferment, tyrosinase, and should 
it not occur, the failure may be attributed to one or 
two reasons— (a) the ferment is not present, and (b) the 
ferment is prevented from doing its work by some 
third substance which overrides it. Either of these 
circumstances may occur and therefore there are 
two fundamentally different forms of whiteness. The 
first, due to the absence of ferment, is albinism ; the 
second, due to the presence of an anti-ferment, is 
dominant whiteness of the ordinary kind, in which the 
eyes are pigmented. How different these two forms of 
whiteness are is shown by the way in which they are 
inherited If an albino rabbit is bred with a pure black, 
the first generation are all black. If a rabbit with the 
anti-ferment is bred with a pure black, the first genera¬ 
tion are all white 

In the chameleon, and more simply in the frog or 
lizard, is to be seen'the complete fusion of pigmenta¬ 
tion and complexion. The pigment is to be found in 
definite cells in the skin, as is the case in the negro. 
Thesecellsdo not, however, form acompletc integument, 
and to these very cells the cutaneous nerve fibres are 
attached. The colour which the animal presents appears 
to depend on whether the pigment is diffused throughout 
the whole cell, in which case the animal is dark, or, 
alternatively, is concentrated in one locality, in which 
case the animal is light Here I must acknowledge a 
debt of gratitude to two former colleagues. Dr. Alfred 
C. Redfield and Dr. L. T. Hogben, from one or other of 
whom I have gleaned most^of what I know. Their 
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work has dealt chiefly with the control of pigmentation 
by the nervous system, and has shown, in the animals 
which they have studied, how important is the endo¬ 
crine factor. In a frog it is only necessary to inject a 
small quantity of pituitary extract in order to diffuse 
the pigment throughout the cells in the skin (melano¬ 
phores), and so make the whole integument darken. In 
the lizard the same effect is produced by injection of 
suprarenal extract. In the chameleon the mechanism 
is more complicated because the pigment cells are more 
diverse in kind It must not be supposed that a 
chameleon can present itself in all the colours of the 
rainbow. Of two animals which I had the opportunity 
of observing for about a year, one passed through all 
shades of brown from a light cream to something short 
of black, the other through the shades of green from a 
pale apple colour to a colour so dark as to be barely 
tinged with green. Let us take the case of the brown 
chameleon In the light of modem knowledge, two 
kinds of cells in its skm may be considered as being the 
most important. Of these, one kind, the most super¬ 
ficial, were yellow, and probably changed little in 
colour; the other kind were situated behind the yellow 
ones, making a background for them. These latter 
were the true melanophores, and they sent tendrils 
towards the surface which surrounded the yellow cells. 
The melanophores were susceptible of endocrine action, 
presumably having nerve endings on which the endo¬ 
crine substance could ^ct. When the animal darkened, 
the black pigment in the melanophores, which hitherto 
had been localised in small areas, became diffused 
through the cells, pushing into the tendrils, at once 
tending to obscure the yellow cells from in front and to 
provide a background which could be seen through the 
yellow cells. 

Why and when does the chameleon change its 
colour ? The tradition is that it takes the colour of 
the ground on which it is. This tradition I never could 
verify, though I well remember an occasion on which 
the green chameleon got lost on a vine and was very 
difficult to find. It may be that in our climate 
chameleons are not very sensitive; just as in the 
Arctic we might not react very readily to the finer 
alterations of environment. The fact, however, that 
my family could make their chameleons darken by 
annoying them is all in line with the knowledge that 
their tmt is ruled by their nervous systems, as is tbe 
human complexion. 

Though such factors as heat and cold, light and 
darkness and mental condition play a large part in the 
colour changes of the animal creation, it is not intended 
completely to rule out the idea that animals can simu¬ 
late the background on which they are placed apart 
from changes in temperature and illumination. The 
most remarkable examples of the way in which 
fish can simulate the backgrounds on which they are 
placed are proved beyond dispute. A flounder on a 
dark background will become dark, on a light back¬ 
ground it will become light, on a speckled background 
it will become speckled. Further than this it cannot 
go; it cannot, for example, assume stripes or definite 
pattern out of sympathy with its background ; and this 
ability to modify its colour is directly under the control 
of the actual nerves which go to the skin. It is not a ^ 
roundabout endocrine mechanism. Cut the nerves* 
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going to a particular cutaneous area, and that area loses 
its power of simulating the background on which the 
fish is placed. Here at present the matter must be 
left until we attain to a more perfect knowledge of what 
protective coloration really means, for it must always 
be borne in mind that the object of protective colora¬ 
tion is to save the animal from its natural enemies, and 
not to save it from us. 

What assumption is there that because a fish looks 
to us the same as the ground on which it lies, it will be 
similarly protected from its marine adversary, or that 
it may not be invisible to its enemy though appearing 
to us to be of a colour very discordant from its back¬ 
ground ? That such considerations are by no means 
fantastic may be shown by a very simple experiment. 
In our own eyes there are two complete mechanisms 
for the perception of colour ; one resides in the rods of 
the retina, the other in the cones We can use either 
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at will, and they see colours quite differently. The 
cones we use in a light of ordinary intensity, the rods 
in a dim light. The room is completely dark, there is 
a blackboard on which are pinned two paper fish. Let 
in a little daylight—just a little*—one fish is seen, it is 
greyish; a little more light is let m, it becomes brighter, 
and so with more light until there is some suggestion of 
the second fish, by which time the first is easily seen. 
Turn on the electric light, the second and invisible fish 
at once flashes out, a bright red, whilst the first, which 
is less obvious, is a royal blue The switching on of the 
light transferred the seat of vision from the rods to the 
cones, but the colour scheme—red on black—which 
formed a complete protection to the rod-vision became 
dangerous when the cones were invoked We need 
more knowledge of what life looks like to enemy- 
animals before we can discuss further the adequacy of 
the colour schemes of protectees. 


The Hebrew University in Jerusalem. 


r PHE inauguration of a new university is an event of 

1 interest to all engaged in academic and scientific 
pursuits, but the opening of the Hebrew University on 
Mount Scopus, by Lord Balfour, on April x, aroused 
more than usual interest, not only among Jews but also 
among all civilised peoples. The new University is 
yet in its infancy. At present, a small but well-equipped 
chemical department is in existence, a micro-biological 
department is in preparation, a department of Jewish 
studies is in being, while active preparations are being 
made in connexion with the Einstein Institute of 
Physics and Mathematics* the foundation stone of 
which was laid on Thursday, April 2 , by Sir Arthur 
Schuster. Nevertheless, in spite of its present smallness, 
the opening of the University was the occasion of a 
remarkable demonstration of enthusiasm on the part of 
world-wide Jewry, as well as of sympathy from a large 
number of universities and learned institutions, which 
were either represented at the opening ceremony or sent 
messages of greeting and goodwill. 

Palestine is in the process of rebirth, and in all parts 
of the country there are evidences of great activity in 
agriculture, industry, and commerce, particularly on the 
part of the Jewish immigrants who are making Palestine 
their national home. The University and its associated 
institutions, like the excellently equipped Technical 
Institute at Haifa, the Botanical Research Institute at 
Tel-Aviv near Jaffa, and other institutions of a medical 
character, must evidently serve the country in the 
sense of directing the various economic developments. 
But the most important function of the University, and 
the function that appeals most to Jews as well as to 
non-Jews, is to constitute the intellectual centre of 
world-wide Jewry. 

Jews were almost completely excluded from European 
university life until the nineteenth century, so that 
Jews figured scarcely at all in the scientific progress of 
the seventeenth and eighteenth centuries. But as soon 
as the universities of Europe were opened to Jews, 
members of this race began to play a r61e of considerable 
importance in the academic life of civilised humanity. 
Everybody interested in any branch of science can 
illustrate this statement for himself with reference to 
hfa own subject, and often he will be surprised to dis¬ 
cover that men whose names stand in the front rank of 
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the workers in the subject are of Jewish race or origin. 
In this connexion it is of interest to refer to the state¬ 
ment made by Lord Balfour at the opening ceremony, 
when he mentioned the remarkable fact, that the three 
great theories which have aroused the most general 
interest in all circles and m all countries, namely, the 
psycho-analytical theory, the creative evolution theory, 
and the theory of relativity, are all due to Jews, namely, 
Freud, Bergson, and Einstein. 

While Jews have thus as individuals contributed to 
the intellectual progress of mankind, it nevertheless 
remains a matter of speculation as to how much 
Jewry as a body can contribute to the scientific life of 
humanity It will be of the greatest interest to watch 
sympathetically the young institution on Mount Scopus, 
and observe in what measure it will tend to increase 
human resources in the scientific field 

Judging by the very considerable participation in the 
opening ceremony by the great universities of the world, 
it seems that there is a considerable amount of confi¬ 
dence in the success of the new University in Jerusalem. 
So far as Great Britain is concerned, the Universities of 
Oxford, Cambridge, London, Manchester, Liverpool. 
Leeds, Edinburgh, Aberdeen, etc , sent representatives 
to the opening ceremony, while messages of cordial 
greeting were received from other universities. The 
Royal Society, the British Academy, and other such 
bodies, were represented in person, and many others 
sent cordial wishes. 

In the opinion of most people competent to judge, 
this confidence is not misplaced. In the first place, 
there can be no question of the existence of a sufficient 
number of distinguished Jewish men of science to direct 
the work of the new University. The appointments 
are being made with very great care and circumspection, 
and it is gratifying to be able to say that only considera¬ 
tions of eminence in research are allowed to govern the 
choice of professors and their colleagues. 

In the second place, the Hebrew University in 
Jerusalem is not making the mistake that many lay 
advisers and critics wanted it to make, of embarking 
without delay on the task of training doctors, lawyers, 
engineers, teachers, etc. Palestine itself cannot absorb 
large numbers of such professional men, but more 
important still, professional men receiving diplomas 
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from any institution will find these diplomas of very 
limited value, unless the institution has first acquired a 
prestige by the eminence of its teachers and examiners. 
The University of Jerusalem is therefore at present 
directing its energies to the creation of schools of 
research, by the provision of modem equipment and the 
appointment of able researchers. This policy means 
slow but sure progress. There is no intention of making 
a post-graduate university like some institutions in 
the United States. The intention is to commence with 
advanced and post-graduate work, leading up to the 
development of a fully-equipped teaching and degree¬ 
giving university 

There are one or two features of the University in 
Jerusalem which cannot but arouse discussion and even 
doubtmgs. The language of instruction in the Univer¬ 
sity is to be Hebrew. There can, of course, be no objec¬ 
tion to this on the ground that outsiders will not know 
Hebrew, because similar objection can be raised to 
Greek in Athens or to Spanish at Madrid, even to 
English at Cambridge. The real question at issue is 
whether the language of the Old Testament is suitable 
for modem literary and scientific requirements. It is, 
of course, obvious that the prophecies of Isaiah and the 
differential equations of the problem of three bodies are 
somewhat remote from one another. This, however, is 
a question which has already been solved. Modem 
Hebrew, while not differing violently from the Hebrew 
of the Prophets or the Psalms, has nevertheless acquired 
a flexibility and a resourcefulness that render it perfectly 
suitable for scientific expression. Many Hebrew books 
on scientific subjects have appeared in every one of the 
last ten centuries, and during the present generation 
Hebrew books and papers on many branches of science 
have demonstrated how practicable it is to use Hebrew 
in scientific work In the secondary schools of 
Jerusalem, Jaffa, and Haifa, Hebrew has been used for 
many years, and the same applies to the Technical 
Institute in Haifa During the opening ceremonies on 
April i, 2, and 3, a number of lectures were delivered by 
Jewish men of science One of these lectures on “ The 
Meaning of Causality m Science ” and another on “ The 
Principles of Dynamics from Aristotle to Einstein ” 
were delivered in Hebrew, while at a gathering of 
teachers of mathematics in Tel-Aviv, a lecture was de¬ 
livered in Hebrew giving an account of a recent piece of 
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research on the numerical solution of algebraic equations. 
In all cases it was felt that the use of Hebrew in no way 
diminished the interest and intelligibility of the lectures. 

There is, however, another aspect of this language 
question. Is it an advantage to introduce into 
scientific literature yet another language ? The scientific 
worker is already hampered by the fact that he has to 
read scientific papers in many different languages. 
This question is no doubt one of considerable 
importance. But it applies equally to the scientific 
life of Japan and India, of Russia, Poland, Rumania, 
Holland, and Scandinavia. The difficulty will be over¬ 
come in a similar manner. Scientific papers from 
Jerusalem will appear in one of the well-known languages 
of science, like English, French, and German. If these 
papers will also appear concurrently in Hebrew, this will 
be no concern of the non-Jewish scientific reader. The 
“ Scripta,” or publications of the Hebrew University 
of Jerusalem, of which a mathematical and physical 
volume appeared a year or so ago, are an example of 
this. For internal Jewish purposes it is necessary to 
use Hebrew on all occasions, and for scientific purposes 
the Hebrew will not be an obstacle. 

It is not necessary to give in the columns of Nature 
an account of the ceremonies that accompanied the 
opening of the University ; the daily press has given 
more or less adequate accounts of these events. But 
a word must be said here about the remarkable position 
of the University. From the top of Mount Scopus 
there is an unparalleled view of Jerusalem—the old 
Jerusalem with the Temple area, the Tower of David, 
and other innumerable sites of histone significance, os 
well as the new Jerusalem which is growing up outside 
the walls, and which is indicative of the new life throb¬ 
bing in Palestine To the east, 4000 feet below, one 
sees the Dead Sea and the Jordan running into it, with 
the mountains of Moab and Gilead in the background. 
These glimpses of sites hallowed by events of traditional 
value to so large a proportion of civilised humanity 
cannot fail to serve as an inspiration to teacher and 
student, to scholar and researcher. The plans for the 
complete University, prepared by Prof, Patrick Geddes, 
give promise of magnificent structures in harmonious 
keeping with the natural contours of the landscape, 
and with the historical contours associated with Jeru¬ 
salem. S. B. 


Current Topics and Events. 


The Huxley Centenary Supplement published 
with this week’s issue of Nature will, we hope, be 
judged as modestly worthy of a memorable event. 
It would have been easy to extend this appreciative 
survey of Huxley's scientific work and intellectual 
influence, and we feel that many aspects of these 
are left unnoticed. The articles which we are 
privileged to publish are sufficient, however, to 
show the versatility of his genius and the stimulus 
which his life afforded to all who came in contact 
with him, or listened to his message to the modern 
world. We are fortunate in being able to publish 
the substance of the Huxley Memorial Lecture 
delivered by Prof. E. B Poulton on May 4 at the 
Royal College of Science, South Kensington. The 
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lecture originated with the Old Students Association 
of the College, the president of which, Mr. Herbert 
Wright, was in the chair, and Sir Charles Sherrington, 
president of the Royal Society, proposed a cordial 
vote of thanks to Ftof. Poulton for his interesting 
address. Sir Ray Lankester urges, in his contribu¬ 
tion to our Supplement, that the present generation 
of scientific workers should turn to Huxley's life 
and essays for inspiration and guidance. No better 
advice could be given in these days of minute 
specialisation and the need for the application of 
scientific methods to problems of national well¬ 
being. The following list of works on Hiudey, or 
by him, may, therefore, be of service ; " Thomas H. 
Huxley/' by J. Ainsworth Davis (English Men of 
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Science Series; Dent) ; ” Huxley,” by Gerald 

Leighton (The People's Books : Nelson) ; " Thomas 
Henry Huxley: a Character Sketch,” by Leonard 
Huxley (Life-stones of Famous Men Series : Watts) , 
" Thomas Henry Huxley,” by Edward Clodd (Modern 
English Writers Senes . Blackwood) ; ” Huxley : a 
Sketch,” by P. Chalmers Mitchell (Putnam’s) ; 
*' Huxley Memorial Lectures to the University of 
Birmingham,” with an Introduction by Sir Oliver 
Lodge (Cornish); Sketches of Thomas Henry Huxley, 
in "Problems and Persons,” by Wilfrid Ward 
(Longmans) ; ” Life and Letters of Thomas Henry 
Huxley,” by Leonard Huxley (Vols. 10, 11 and 
12 of the Life and Works of Huxley, Eversley 
Series: Macmillan) ; ” Huxley and Education,” by 
H F Osborn (Scribner’s) ; " Impressions of Great 

Naturalists: Reminiscences of Darwin, Huxley, 
Balfour, Cope and Others,” by H. F Osborn 
(Scribner’s). 

The agitation against the teaching of Darwinism 
in the United States, and against the use of text¬ 
books which express approval of evolution, has led 
to the appointment by the Board of Education of 
California of a committee of the nine Presidents of 
the State universities and leading colleges. The 
Board has referred to this committee a senes of 
text-books used in the State with the request that 
it should report whether their presentation of evolution 
is such ” as to discredit the Bible and to develop in 
the minds of high school students an attitude of 
irreverence and atheism.” The committee has issued 
a list of twelve text-books in which, it says, there are 
no statements derogatory to the Bible, and evolution 
is presented as a theory—not as an established fact, 
and in which the treatment is such as ” to show 
due respect and consideration for the fundamental 
principles of religion, as presented in the Bible ” 
The committee quotes with approval from one of the 
text-books under judgment as among ” Things that 
Evolution does Not Teach . . . ‘ That man is 
descended from a monkey.' ” Darwin's statement 
on this question is emphatic. He declared (” Descent 
of Man,” 2nd edit, 1892, p 165): The Simiadse 
divided into "the New World and Old World monkeys; 
and from the latter, at a remote period, Man, the 
wonder and glory of the Universe, proceeded,” It 
is significant of the strength of the anti-evolutionary 
movement in the United States that this committee, 
the chairman of which is president of the University 
of California, should endeavour to appease public 
opinion by its approval of such a misleading assertion, 
which suggests that the members of the committee 
are themselves in favour of teaching only a diluted 
Darwinism. 

In the issue for April of the Dutch monthly scientific 
journal De Natuur , H. R. Hoogenraad takes advantage 
of the centenary of Huxley’s birth to wnte a concise 
and interesting account of his life and work, accom¬ 
panied by an admirable portrait. In the introduction 
he refers to the alternating periods of stagnation and 
progress in the history of the natural sciences, periods 
of rapid development being observed at the end of 
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the seventeenth and the latter half of the nineteenth 
century ; in the former period the empirical collection 
of facts, in the latter generalisations and formulation 
of general laws, characterised the progress of science 
In the foreground of these generalisations stood the 
principle of evolution, of which Huxley was one of 
the foremost champions The author describes the 
chief stages in Huxley's career, and gives a summary 
of the valuable contributions to zoology which marked 
each of them. He shows how, from i860 onwards, 
he became Darwin's chief agent in championing the 
doctnne of evolution Huxley's work as a teacher 
and lecturer is dealt with, and stress is laid on the 
efforts he made to bring his scientific ideas into the 
practical politics of the world : " Just as his life stood 
at the service of science, so did his science stand at the 
service of life ” His whole life was devoted to the 
fight for the freedom of the human mind. Finally, 
the author speaks of Huxley's noble character, and of 
his high standard of life. 

A selected portion of the books which originally 
formed part of the collection presented to the Royal 
Society in 1667 by Henry Howard (afterwards sixth 
Duke of Norfolk), and known as the Arundel Library, 
came up for sale at the hands of Messrs Sotheby and 
Co on May 4. Some of the books reached high 
figures, notably two Chaucers, which sold respectively 
for 660/, and 560/ A Cicero brought 1000/. Of the 
books which were not Arundekan, the chief contest 
was for Richard Baxter's ” Call to the Unconverted,” 
translated into the Massachusetts Indian language 
and printed at Cambridge (Mass ) in 1664, the only 
copy known As mentioned in Nature of April 4, 
this work was a gift made to the Royal Society in 
1669 by John Winthrop, Governor of Connecticut, an 
original fellow of the Society, and it was sent over 
by him. It brought the exceptional sum of 6800/, 
Dr. Rosenbach being the buyer Wo understand 
that the fact of the book being actually the gift of 
Winthrop, which, of course, gTeatly enhanced its 
value in the eyes of American collectors, was dis¬ 
covered more than a year ago by Mr T E James, 
of the Royal Society’s staff No reference, however, 
was made to this in Messrs Sotheby’s catalogue, nor 
was it known, we believe, until it was recorded in 
Nature, as stated above The total sum realised by 
the sale was 14,749/ 

The gift of 13,000/ from the trustees of the Captain 
Scott Memorial Fund to the University of Cambridge, 
to be applied to polar research, reminds us of the 
generosity of the nation in response to the appeal of 
the dying leader for assistance for the relatives of the 
men who died with him. It was from the surplus of 
the Mansion House Fund of 1913 that a portion was 
set aside " to aid polar research,” and it is the 
balance not expended by the trustees themselves in 
that cause which is now handed over to an organisa¬ 
tion at Cambridge whose duty it is to foster polar 
research. The phrase ” polar research ” should no 
doubt connote the actual geographical exploration of 
those regions as well as the study of its special prob¬ 
lems, but the amount of the fund will obviously not 
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permit of monetary help to expeditions about to 
start, and the Polar Research Institute has to seek 
other ways in which to perform its function Some 
of these have already been begun, and the committee 
in charge of the Institute will no doubt find others 
which will be within the scope of its income But its 
real success will depend to a large extent on the 
section of the public which is interested in such 
matters, for it is upon those who possess records or 
equipment of past expeditions that one of its chief 
activities will depend, that is, as a centre for the 
collection of data and experience gathered at the 
cost of much labour and hardship in the past, to be 
used as a reference for the future 

In theory every new discovery by an expedition 
to the polar regions should be published to the world, 
if only as a return for the interest and assistance of 
the public, to which most expeditions owe their in¬ 
ception In practice this is usually quite out of the 
question, both on the score of expense and because 
it is not easy to say which results are new or important 
The effect has been that not only have the observa¬ 
tions been dispersed and lost, but also that the work 
is continually being done over again Worse still, 
not a few of the disasters which have occurred are 
traceable to inadequate knowledge of conditions or 
equipment quite familiar to former travellers but 
never made available to their successors If the 
Institute, through its collection of records and litera¬ 
ture, m print or manusenpt, can help to avoid such 
waste of energy it will have done something worthy 
of its name as a memorial to one of the greatest of 
polar explorers There are other activities for the 
Institute already planned, such as the provision of 
rooms in which to “ work up " results, the establish¬ 
ment of a museum of polar equipment, the loan of 
instruments to expeditions and possibly some small 
assistance m the publication of results, all of which 
will doubtless be developed according to demand and 
opportunity Inquiries should be directed to the 
Director, Scott Polar Research Institute, Sedgwick 
Museum, Cambridge, who is naturally anxious to 
make what information he already has collected 
available to those interested, and alsc to accept the 
care of any records or equipment of past expeditions 
which can be entrusted to the Institute. 

Prof H A Lorentz, of Haarlem, delivered the 
fifteenth annual May Lecture before the Institute of 
Metals in London on May 6 After some introductory 
remarks on atomic structure, Prof Lorentz discussed 
the mean velocity of the electrons when there was an 
electric current, and showed how Ohm's law could 
be understood without going into the details of the 
electronic motions. On the same general grounds an 
explanation was given of Tolman and Stewart’s ex¬ 
periments, by which it was experimentally proved 
that an electric current in a metal consists in a 
motion of negative electrons He then discussed 
Drude’s theory of conductivity for electricity and for 
heat, insisting on the manner in which the number 
of free electrons is limited by the value of the specific 
heat The remaining part of the lecture was devoted 
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to the phenomenon of supra-conductivity discovered 
by Kamerlingh Onnes, and particularly to one of his 
later experiments, made with a suspended thin 
spherical shell of lead, in which a system of persistihg 
parallel circular currents had been set up. This shell 
was placed in an external magnetic field the direction 
of which did not coincide with the axis of the current 
system In these circumstances, if the electrons were 
absolutely free, the axis of the current system ought 
to have a precessional motion about the line of force 
passing through the centre No trace of such a 
precession was observed The conclusion was, there¬ 
fore, that even in a supra-conductive metal, the 
electrons are not wholly free in their motion It 
seems that definite paths are prescribed for them, 
along which they can move without encountering a 
resistance, but which they cannot freely leave side¬ 
ways 

Sir Robert Hadfield, presiding over the Royal 
Microscopical Society’s conference at Sheffield on 
April 2i, during the presentation of papers on metal¬ 
lurgy and allied subjects, welcomed the important 
visit of the Society to Sheffield, and at the same time, 
as a fellow of the Society, thanked Sheffield for its 
hearty reception When a visit to Sheffield was men¬ 
tioned, his thoughts turned to the memory of great 
metallurgists, many of whom were Sheffield men, and 
particularly to that of Dr H. C Sorby, sometime 
president of the Royal Microscopical Society—a 
memory Sheffield always delighted to honour It was 
Sorby who inaugurated metallography, not, as often 
stated, Martens, who began the work fifteen years 
later As some of the papers dealt with the question 
of high magnification, it was interesting to consider 
what was meant by high magnification work. Very 
fine structures exist in carbon and alloy steels, par¬ 
ticularly when hardened. Magnifications of 15,000, 
though useful, do not, however, reveal much. To 
indicate what a magnification of even 8000 diameters 
means, it may be mentioned that the diameter of the 
actual field in a 3J in circle photograph is only 
o 00041 in If the photograph were magnified to the 
same extent, it would yield a circle with an area of 
roughly 85 acres. With the magnification of 15,500 
recently obtained by Mr R G. Guthrie, it would be 
increased approximately to 318 acres When Sorby’s 
magnifications of nine diameters, which he used m 
his work on blister steel, are compared with a magnifi¬ 
cation of 15,000, it can be seen what advance has been 
made The late Prof Howe once said that present 
ideas on the nature of alloys were due to microscopy. 
A magnification of 2000 allows problems to be 
solved which are completely baffling at a magnifica¬ 
tion of 200. If, however, high magnifications are to 
be useful to the metallurgist, resolution must also be 
increased. The good wishes of the meeting were sent, 
on Sir Robert Hadfield's suggestion, to the veteran 
metallurgist, Prof. J. O. Arnold, who is suffering from 
bad health, assuring him that his past services to 
metallurgy are not forgotten. 

Dr. Charles Chree, who has been Superintendent 
of the Kew Observatory for the past thirty-two years, 
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has retired and is being succeeded by Mr. F. J W. 
Whipple, head of the British Rainfall Organisation, 
Meteorological Office Dr Chree has devoted many 
years to the study of the phenomena of terrestrial 
magnetism, investigating in particular the diurnal 
variations which occur Tins has led to the discovery 
of an " acyclic change " ; from the averages of quiet 
days, the mean value of the magnetic force is not 
the same at the end as it was at the beginning of the 
24-hour period, showing a difference which is always 
in the same direction Dr Chree is probably best 
known for his work on the relationslup between 
terrestrial magnetism, atmospheric electricity and 
solar phenomena, to which recent volumes of Nature 
bear full testimony During the period of Dr Chree's 
superintendentship, Kew has become pre-eminent 
among the magnetic observatories of the world 

On April 25 the Marconi International Marine 
Communication Company celebrated its twenty-fifth 
anniversary The object of the Company was to 
develop the use of radio - telegraphy for maritime 
purposes, and it may well be proud of its record. 
Within a few months of its formation, it had fitted 
radio apparatus in twenty - six warships and at six 
coast stations for the British Admiralty Its main 
business, however, is in connexion with the Mercantile 
Marine It has installed Marconi apparatus in more 
than 6000 British merchant ships Apart from its 
inestimable value during the War, more than 5000 
lives and much valuable property have been saved 
dunng times of peace The Company has trained 
more than 10,000 radio operators, more than half of 
whom were on service dunng the War A news 
service to ships was inaugurated from the Poldhu 
Station in August 1903, and from this the present 
efficient service of ocean newspapers has developed, 
In IQ12 radio direction-finding was first used, and 
more than 200 British vessels now carry Marconi 
direction-finders , elaborate high-speed apparatus is 
used on board the great liners, but small radio sets 
are used and are found of great value by trawlers, 
fish-carriers, and tugs 

In a paper read before the Royal Geographical 
Society on April 20, Dr A Vening Meinesz described 
his method of determination of gravity at sea in a 
submarine (Nature, May 3, 1924, p 041, and April 
xi, 1925, p 550), and gave a brief survey of the 
problems m the investigation of which such oceanic 
measures of gravity should be of special importance 
The first and chief problem of geodesy is the deter¬ 
mination of the figure of the earth, in which gravi¬ 
metric surveys valuably supplement the data given 
by tnangulation. Helmert's, the most recent and 
comprehensive discussion of the gravity data, led to 
the result that the equator differs perceptibly from 
the circular form, a conclusion difficult to reconcile 
with the theory of isostasy It is based on land 
observations of gravity, so that large areas of the 
earth’s surface are unrepresented Oceanic observa¬ 
tions should go far to confirm or disprove Helmert's 
result, particularly as the sea data appear to be more 
regular than land measures of gravity, except near 

NO, 2897, VOL. II 5J 


the ocean borders. The second series of problems on 
which sea measures have an important beanng are 
those relating to the earth's crust, the stresses to 
which it is subject, the extent to which it can bear 
these stresses, and the speed with which it yields to 
them There is already some evidence that the 
principle of isostatic equilibrium is valid for the 
oceans as well as for the land, but there is as yet no 
detailed oceanic survey which can indicate what are 
the deviations from this state The oceanic data offer 
two advantages over land observations for this 
purpose they will probably be more regular, so that 
the presence or absence of distinct contraventions of 
isostasy should be more clearly determined , 'and since 
under the oceans there is no erosion and very little 
sedimentation, two complications which affect the 
discussion of land gravity data are removed Finally, 
Dr Meinesz pointed out the interest attaching to 
gravimetric surveys above the edge of the continental 
shelves 

The annual meeting of the Royal Society of Canada 
will be held in Ottawa on May 19-21 In Section V 
(Biological Sciences) the presidential address will be 
delivered by Prof Andrew Hunter of the University 
of Toronto, his subject being “ Proteolysis and the 
Structure of Proteins " The programme includes 
fifty-eight titles grouped under three headings. 
zoological; medical, physiological, and biochemical ; 
botanical 

The Scientific Club of Winnipeg has awarded its 
Research Prize of 300 dollars to Miss Mollie Weinberg 
for her biophysical investigations in acoustics and on 
gustatory sensory reflexes, which were earned out m 
the Department of Physics, University of Manitoba, 
under the direction of Prof Frank Allen. 

It is stated by the New York correspondent of the 
limes that Mr. Orville Wnght intends to present to 
the Science Museum, South Kensington, the first 
power-driven aeroplane flown by him and his brother 
Wilbur The aeroplane has been taken to pieces and 
packed in crates ready for shipment from the Wnght 
Laboratory at Dayton, Ohio 

Prof Elliot Smith will deliver a lecture on M The 
Taungs Skull—Missing Links " at University College, 
London, on Friday, May 22, at 5 30 p m The lecture 
will be illustrated by casts and lantern slides of 
various " missing links ” The proceeds from the 
sale of tickets will be devoted to the St, Christopher's 
Working Boys' Club, 39 Fitzroy Square, W 1, which 
is largely maintained and organised by the students 
and staff of University College Particulars of the 
lecture can be obtained by sending a stamped 
addressed envelope to Miss Husbands, University 
College, London (Gower Street, W C 1). 

The managers of the Royal Institution, m associa¬ 
tion with the Chemical Societv, the Society of Chemical 
Industry, and the Association of British Chemical 
Manufacturers, will celebrate the discovery of benzene 
by Faraday, at the Royal Institution, on June 16, 
the day on which, one hundred years ago, his com¬ 
munication was made to the Royal Society. The 
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Duke of Northumberland, president of the Royal 
Institution, will take the chair After lus intro¬ 
ductory speech, probably three short addresses will 
be given by English and foreign delegates, com¬ 
memorative of Faraday's discovery and its conse¬ 
quences Delegates from at home and abroad will 
then be received and their addresses presented In 
the evening a banquet will be held m Goldsmiths’ 
Hall On the previous Friday evening, a com¬ 
memorative lecture on Faraday as a chemist will be 
given at the Royal Institution by Sir William Pope 

The Council of the Institution of Civil Engineers 
has recently made the following awards in respect of 
papers read and discussed at the ordinary meetings 
during the session 1924-25 A Telford gold medal 
to Mr. Donald Paterson (J oh ore Bahru) , a Watt 
goid medal to Dr. E H Salmon (London), a George 
Stephenson gold medal to Mr L H Savile (London) ; 
Teltord premiums to Mr G Mitchell (Aberdeen), 
Dr. T E Stanton (Teddington), and Mr. F E 
Wentworth-Shields (Southampton) , a Crampton 
prize to Prof A H Gibson (Manchester) , and a 
Manby premium to Mr P W Robson (Lincoln) 


Messrs. R. Friedlander und Sohn, Berlin N.W.6. 
Karlstrasse 11, issue a monthly bibliography of science 
entitled " Naturae Novitates.” The list covers much 
the same ground as that of the list of " Recent 
Scientific and Technical Books ” appearing in Nature 
in the last issue of every month, with the addition of 
the titles of some important papers appearing separ¬ 
ately or m periodicals, but no publishers’ names are 
given " Naturae Novitates '* is now in its forty- 
seventh year 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned: a well- 
qualified graduate to take day and evening classes in 
mathematics and to assist in the teaching of physics 
at the Municipal College, Bournemouth—The Director 
of Education, Town Hail, Bournemouth (May 30); 
two student probationers at the Marine Biological 
Laboratory, Plymouth—The Director (May 30); a 
technical assistant and a junior technical assistant at 
the Royal Aircraft Establishment, South Farnborough, 
Hants—The Superintendent; a principal for the 
Islamia College, Lahore—The Honorary Secretary, 
Islamia College Committee, Lahore. 


Our Astronomical Column. 


The Shower of April Mftfors —Mr. W. F. 
Denning writes “ The display of Lyrids connected 
with Thatcher's Comet of i86t returned this year at 
the usual date, but the meteors were not very 
numerous 

“At Bristol on April 21 the rate of apparition of 
Lyrids, during the two hours following 23* GMT, 
was found to be about ten per hour This relates to 
one observer watching a good sky uninterruptedly 
The radiant point was at 272 0 +34 0 

" Miss A Grace Cook of Stowmarket observed on 
April 20, between 2i h 5™ and 23* 35“ GMT, and 
saw only two Lyrids On April 21, between 20 h 20 m 
and 24 h , twenty-nine meteors were seen, including 
nineteen Lyrids, and tolerably bright ones at 2i b 22 m , 
2i h 42™, and 22 h 38"* GMT At 23* 1 12“ a fireball 
was seen of about twice the brilliancy of Venus 

" On April 23, during a watch of two hours, very few 
meteors were seen in a splendid sky At 2o h 59 m 
there was a fireball directed from Virgo 

" Mr A King of Ashby, Lincolnshire, watched the 
sky on three nights and found the radiant point of 
the Lyrids as follows. 

April 20— 26g°*5 + 33 0 . . . 7 meteors 

„ 21—271 +335 . . 17 

o 23—273 ^ 33 • ■ * 6 

He observed a brilliant fireball on April 20, 23 11 38“ 
GMT, with a flight from 230 0 - 8° to 231 0 - 13° in 
o 7 second ” 

Caj fndar Reform —Mr R. M Deeley, m a letter 
to the Editor, repeats the suggestion, frequently made 
before, that one day in each year, and two m leap 
year, should stand outside the week, so as to make 
the incidence of week days the same every year. 
This suggestion was approved by the Committee on 
Calendar Reform at the Rome Meeting of the Astro¬ 
nomical Union in 1922 But the Union as a whole 
refused to endorse it There is, in fact, a widespread 
dislike to alter the regular sequence of the week days, 
which has been uninterrupted for something like 
3000 years. 

There is one suggestion which gives a fixed calendar 
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without tampering with the week. It is to make 
the year exactly 52 weeks, and every fifth year 53 
weeks By occasional modifications of the five-yeai 
cycle (similar to the Gregorian adjustment) the mean 
length of the year could be kept right But the 
difficulty of adjusting salaries and wages to years of 
such varying lengths, coupled with the large oscillation 
m the dates of the equinoxes and solstices, would be 
grave difficulties, and would almost certainly prevent 
the adoption of the scheme 

The Oldest Transit Instrument. —In an interest¬ 
ing article on “ The Oriental Ancestry of the Tele¬ 
scope ” [Scribner s Magazine, April), Dr. G. E. Hale, 
director of the Mount Wilson Observatory, describes 
the discovery of a transit instrument made by King 
Tutenkhamen Prof Breasted, of the Oriental 
Institute of the University of Chicago, who was 
working in Egypt in the spnng of 1923 at the tomb 
of Tutenkhamen, proceeded afterwards to London, 
where he found the instrument at the shop of a well- 
known dealer in antiquities. It is the oldest transit 
instrument that has yet been found "It is a 
rectangular strip of ebony wood a little over ten and 
one-half inches long (perhaps intended for half a 
cubit), one and one-sixteenth inches wide, thickness 
just one-half inch. Along each edge, extending 
entirely from end to end, is an inscription stating 
that the object was made with his own hands, by 
King Tutenkhamen, as a restoration of a monument 
of his father (meaning his ancestor), Thutmose IV. 
... At one end of the ebony strip is a rectangular 
mortise hole a little over half an inch long, about 
three-sixteenths inch wide, and a scant one-fourth 
inch deep. It is clear that this mortise hole con¬ 
tained a tenon holding in place a little block mounted 
on the end of the ebony strip. To the block was 
attached a plummet, and a vertical line cut in the 
edge of the ebony strip exactly opposite the middle 
of the mortise hole marks the place where the 
plummet cord descended." In using the instrument 
the observer looked through the hole, held close to the 
eye, and noted the moment when certain stars passed 
across the plumb-line suspended in the meridian. * 
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Research Items. 


A Statue-Menhir from Tramin, South Tyrol — 
Dr. O. Menghin of Vienna describes m Man for April 
a sculptured; stone, now in the Ferdinandeum Museum 
at Innsbruck, which is from the Tyrol, but unique 
in that region. It is of sandstone, 181 5 cm high, 
57-6 cm broad, and 25 77 cm thick, and is shaped 
like a column, with square section and triangular top 
It is worked superficially to represent a human figure 
—an armed man, but the face is not indicated It 
recalls the statue-menhirs of southern France and 
upper Italy The Tyrol example is linked to the 
Italian group by the occurrence on each of daggers 
with triangular blades, narrow handles, and circular 
pommels The daggers which occur rarely on the 
French statues are of different type Similarity to 
a dagger in the wall painting of PeftaTu in Spain, 
usually attributed to the Bronze Age, and the age 
assigned to the Fivizzano monuments of Italy, 
suggests a similar date for the Tyrolean menhir. 
Typologically it is intermediate between the French 
and Italian types, and is therefore to be connected 
with the West European culture cycle It is sug¬ 
gested further that the statue-menhir may represent 
not a god or goddess of death, but may be the image 
of persons buried originally at the foot of the monu¬ 
ment. 


Scottish Anthropometry. —Prof R W Reid and 
Mr. J. H Mulligan have published m the journal of 
the Royal Anthropological Institute, vol. 54, pt. 2, 
a study of the stature, head-length, and head-breadth 
of eight hundred and forty-seven natives of the north¬ 
east of Scotland The material was collected in the 
Anthropometric Laboratory of the University of 
Aberdeen While stature appeared to be a deter¬ 
mining factor m head-length, head-breadth depends 
on the conformation of the skull itself This was 
confirmed by a calculation of the cephalic index, the 
stature tending to vary inversely as the cephalic 
index A comparison between natives of the north¬ 
east of Scotland and inhabitants of Norway and 
Sweden yielded some interesting results Broadly 
speaking, the Scottish students resembled the 
Scandinavians in that they were tall and meso- 
cephalic. They were particularly like the Swedes 
as regards the shape of the head They were like 
the Norwegians in shape of face and nose, on the 
average both features being narrow No com¬ 
parison with Swedes was possible from deficiency 
of observations of these features The colour of the 
hair was intermediate between Swedes and Nor¬ 
wegians The eyes were darker The Scottish 
students showed a higher percentage of the Nordic 
type when pigmentation was disregarded, but, 
subject to qualification due to certain defects in the 
evidence, when pigmentation was also taken into 
account, the percentage of this type m the Scottish 
material fell below that of Sweden In all three 
groups the percentages of Mediterranean and Alpine 
types were negligible. 


Marine Biology at Plymouth. —The March issue 
of the Journal of the Marine Biological Association 
contains papers of wide general interest, both in 
hydrography and general marine biology. Very 
notable are three contributions. Mr. W. de Morgan 
describes (with excellent figures) the marine ciliates 
living in the tanks at the Plymouth laboratory (there 
is one new species). This is a paper of outstanding 
merit and usefulness to zoologists. Dr. Marie Lebour 
gives ? most interesting account of young angler-fish 
wvs and their, enemies, as studied in a plunger jar 
fft the laboratory; the figures are quaint and very 
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instructive, and should be used by all teachers. 
Mr. O. D. Hunt gives results of investigations mto 
the food of bottom-living animals of the Plymouth 
region This paper contains an account of special 
observations, but it also mcludes a very useful general 
discussion of modes of nutrition among demersal 
animals and of the r 61 e of organic detritus in the 
feeding of bottom organisms, and it has some very 
beautiful and interesting photographs 

Ants of the Adriatic Region —Since the year * 
1908 Dr Giuseppe Miiller has been engaged, at first in 
conjunction with Dr Carlo Wolf, who died as a result 
of wounds sustained in the War, and later with the 
collaboration of Bruno Finzi, in the classification of 
the ants found in Julian Venetiaand Dalmatia The 
results of their investigations, which correct many 
of the observations made or recorded by earlier 
authors, are now published in volume 28 of the 
Bulletin of the Adriatic Society of Natural Sciences 
(Trieste). The catalogue comprises 89 different 
species and extends to 170 pages, the characteristics 
of each species, and its habitat, etc , being described 
in detail. Alphabetical indexes, both of the sub¬ 
families and genera, and of the species, are appended, 
as also is an accessory table by means of which any 
individual specimen may be accurately placed 

Genetics and Wool Production —Prof A F. 
Barker discusses this subject m an address to the 
Pan-Pacific Science Congress, Sydney, 1923, pub¬ 
lished in the Journal of the Textile Institute and 
now re-issued He reviews the history of genetics 
and points out its importance to the practical sheep- 
breeder Several interesting points in the genetics 
of sheep are brought out For example, the off¬ 
spring of a cross between a Lincoln ram and a Merino 
ewe are said to be gregarious, while those from the 
reciprocal cross are non-gregarious This, if con¬ 
firmed, would be a fact of much interest In a 
century of breeding the Merino m Australia, the wool- 
production has increased from about 4 lb to 8 lb or 
10 lb. per fleece It is probable that the wild sheep 
originally shed its coat yearly, and that man has 
selected strains under domestication m which this 
power was lost. 

Influence of Magnetic Field on Blood¬ 
vessels —Recent experiments by the Russian physi¬ 
ologist N P Kravkov have shown that an isolated 
ear of a rabbit, kept in the Ringer-Lock's solution, 
responds by rhythmical changes in the diameter of 
blood-vessels to each opening and closing of a circuit 
connected with an electro-magnet creating a magnetic 
field near the ear According to P P Lazarev 
(Comptes rendus , Russian Academy of Sciences, 1923) 
this may be explained on the basis of the ionic theory 
of excitation Each opening or closing of the circuit 
results in an electro-magnetic impulse which spreads 
m space with the same velocity as light This im¬ 
pulse may affect the nervous centres in the walls 
of blood-vessels which influence contraction of the 
latter, so that the whole process may be explained by 
the electro-magnetic impulse giving nse to a certain 
chemical reaction of short duration in the nervous 
centres, resulting in a pulsation of the vessels This 
explanation requires experimental tests, but it is 
important that further studies of the interesting 
phenomena discovered by Kravkov should be made 
along some definite lines arising from the above theory. 

Variation in Coconuts,— Volume 13, No 2, of 
the Malayan Agricultural Journal is devoted to a 
study of variation in coconuts by Mr. H W. Jack. 
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Not only do marked variations occur m the colour, 
size, and shape of the fruits produced on particular 
trees, but also in the yield Other variations are 
known to occur in root formation, in the thickness 
and oil content of the " meat," the rate of germina¬ 
tion of seed-nuts, and other features, many of which 
are economically important Growing side by side 
under similar soil conditions, trees retain their 
individual characters The necessity for greater care 
m selection is pointed out, and also the desirability of 
planting seed-nuts only from trees having favourable 
characters Frequency curves show the various 
ranges of variation The progeny row method is 
adopted, and the fruiting capacities of these rows 
will form the basis for more accurate future in¬ 
vestigations 

Tidal Oscillations in the Lava Pii of Kilauea* 
Mr Ernest W. Brown has recently considered the 
existence of tidal oscillations in Halemaumau, the 
lava pit of Kilauea (Amet, fourn Set , vol 9, 1925, 
pp 95-112) During an interval of 28 days m 1919, 
an almost continuous senes of measurements was made 
of the vertical distance below a station on the outer 
edge of the pit of two points, one on the lava crust 
near the centre of the pit, the other of the liquid lava 
in the lake. While oscillations with other penods m&y 
exist, the paper is confined to those with tidal penods, 
namely, 24 h 50 m. and 12 h 25 m Two analyses of 
the observations were made, and the author concludes, 
as regards the variations in the height of the crust- 
lava, that " there is some evidence of tides, with the 
periods of the lunar day and lunar half-day, with 
double amplitudes of an inch or so. . . The variations 
of height of the liquid lava are too irregular to show 
small tidal effects 

London’s Atmosphere —The issue of the Journal 
of the Royal Society of Arts for March 27 contains a 
lecture by Dr. J. S, Owens on the conditions of the 
atmosphere over London. While over the North 
Sea outside Spurn Head there are 140 dust particles 
per c c of air, over London there are on an ordinary 
winter day 4000 or 5000 and during a fog 100,000 
per c c. During a working day, as shown by the 
curve published m Nature of December 15, 1923, 
the amount of suspended matter in the air over 
London increases from 6 am to a little after noon 
and then decreases to a minimum at 6 a.m It is 
least on Saturdays and greatest on Wednesdays 
The tarry nature of the suspended matter shows that 
it is due mainly to domestic smoke, as factory smoke 
is almost tree from tar Dr Owen estimates that the 
domestic fire is responsible for about 70 per cent, of 
the London smoke Increase of speed of the wind 
decreases the amount of suspended matter per c c., 
and rain brings down with it a considerable quantity 
of the soluble matter Although there has been a 
reduction of about 40 per cent in the amount of 
suspended matter in the last eight years, there is still 
ample scope for improvement, especially in respect 
of domestic fires. 

Is Electricii v Aiomic ?—In the April issue of 
the 2 J hilosophical Magazine , Prof. Ehrenhaft, of the 
University of Vienna, summarises his investigations 
of the past sixteen years, which have all led to the 
conclusion that the minute particles used in measur¬ 
ing the alleged atomic charge of electricity frequently 
possess charges which are fractions of that atom. 
An editorial note which accompanies the paper 
explains that owing to the interruption of inter¬ 
national communications during the War, these 
attacks on the orthodox position as to the atom of 
electricity may have been to some extent ignored. 
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Nature, however, directed attention to them on 
August 11, 1910, on January 19, 19H, and on Febru¬ 
ary 8, 1912 In his most recent work Prof. Ehrenhaft 
uses particles of radioactive substances of radii less 
than 3 x io- # cm. and finds that their individual 
speeds in the electric field in which they are observed 
vary so nearly continuously as to imply that their 
charges vary with time by amounts which are much 
smaller than the orthodox atom of electricity of 
4-77 x 10' 10 electrostatic units 

Pyrex Glass —An article on English " Pyrex " 
glassware, by G E Stephenson, appears in Chemistry 
and Industry for March 20 Pyrex glass is a boro- 
silicate glass of high silica content first produced by 
the Coming Glass Works, U.S A , as a substitute for 
Jena and other German glass, supplies of which were 
stopped by the War The coefficient of expansion of 
the glass is 3 a x io' j , below the hnnt proposed by the 
Reichanstalt ior first-class glasses for name protection 
purposes This enables Pyrex ware to be made 
thicker than usual for glass articles, with consequent 
increase in mechanical strength English manufacture 
of Pyrex ware was commenced in June 1923 by the 
Wear Flint Glass Works , the manufactured articles 
include teapots, cooking utensils, and such like, 
besides the more conventional test-tubes, beakers, and 
flasks An outline is given of the general methods 
used in the manufacturing processes It is considered 
that the demand for Pyrex laboratory glassware will 
greatly increase. 

Conversion of Steamships to Motor-ships —A 
paper on this subject, read by Eng. Lt.-Comdr. L. J. 
Le Mesuner before the North-east Coast Institution 
of Engineers and Shipbuilders on March 27, gives an 
interesting comparison of the performances of the 
Buitang before and after conversion. This vessel 
was built m 1916 for the Nederland Steamship Com¬ 
pany, and is 417 ft. 8 in. long, with a displacement of 
14,000 tons. The original steam plant consisted of 
triple expansion engines of 3600 I.H.P. at 85 rev. 
per mm The mam engine of the new propelling 
machinery is a Sulzer two-stroke engine with direct 
driven scavenge pump, and has a normal output of 
3600 B H P. at 90 rev. per min. During the official 
shop trials this engine developed as much as 4390 
B H P. at 96 rev per mm. during an overload trial. 
The fuel consumption at normal load was 0 410 lb. 
per B H.P. per hour, and the mechanical efficiency 
was 78 3 per cent The fuel consumption for all 
purposes with the original machinery worked out 
at an average of 15 lb. of coal, or 1 1 lb. of oil fuel 
per I.H.P. per hour; these correspond to 58 tons 
of coal or 41 tons of oil fuel per day at sea. With 
the new plant the total consumption per day at sea 
will be 14-7 tons of fuel. The total annual cost of 
fuel, including both sea and port consumptions, is 
27,780/. before conversion and 14,230/. after con¬ 
version, showing a total annual saving of 13,550/. 
Before conversion the ship could remain at sea 43 
days, and after conversion 164 days. Thus, taking 
in 2000 tons of fuel at Batavia, Java, or other ports, 
will enable the vessel to complete the round trip to 
Holland and back, and will permit of 1000 tons of 
extra cargo on the outward voyage. Staff savings 
will amount to 1440/. per annum. The actual cost 
of the conversion will probably be 70,000/., and the 
net saving is estimated at 14,500/. per annum—a 
return of more than 20 per cent, on the capital outlay. 
Figures are also given for the converted vessel 
Wteringin during a voyage from South America, 
showing that the speed has been increased by about 
20 per cent., despite bad weather, and the cargo 
carried was about xo per cent* greater. 
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Echo Sounding. 


T HE extent of the interest which has been excited 
m foreign navies by the proved rapidity and 
accuracy of soundings obtained by the method of 
echo depth sounding is indicated by contributions to 
the latest number of the Hydrographic Review 1 
Sonic " echo methods, in which the compressional 
waves sent out from the underwater transmitter are 
of audible frequencies, are dealt with in part of an 
article which contains a summary of the results 
obtained by previous writers m this field, and in an 
article by Dr H C Hayes, Research Physicist of the 
IJ S Navy, in which is set forth the theory of three 
different methods of obtaining depths bv sonic echoes 
These methods have been described elsewhere and 
the principles are,now well known Apart from what 
is known as the “ angle method," which is most 
appropriate to shallow depths, all sonic echo methods 
reduce to artifices for indicating in a simple and 
trustworthy manner the interval of time which elapses 
between making an underwater signal and the return 
of the echo from the bottom, and methods of avoid¬ 
ing disturbances in the receiving apparatus due to 
the original signal A simple device, produced by 
the Scientific Research Department of the British 
Admiralty, achieves these objects and has already been 
descrxbed in these columns 1 

In principle the device is similar to, but differs m 
an important practical detail from, the Fessenden 
apparatus described in the Hydrographic Review It 
is noted that no reference is made in the summary 
of recent work on depth sounding to the British 
Admiralty type of some sounder or to the simple 
“ Fathometer " of the Submarine Signal Corporation 
of Boston, Mass , which also resembles the Admiralty 
apparatus The writer in the Hydrographic Review 
is in error when he states (on p. 66) that the some 
method can be used only for rather considerable 
depths, eg 50 fms " According to the above-quoted 
article in Nature, the British Admiralty some sounder 
has been used with success in water so shallow that 
the vessel was only just afloat 

A range of possibilities which will be entirety new 
to many of those who have studied sonic echo methods 
ss suggested in that part of the article which deals 
with the use of " ultra-sonic ” waves in echo sounding. 
As the name indicates, ultra-sonic waves are com¬ 
pressional waves of frequency so high as to be in¬ 
audible to the human ear. The writer of this section 
of the report describes apparatus patented by Prof 
Langevm and M. Chilowsky for producing these high 
frequency vibrations, and gives information concerning 
their properties, which are of great scientific interest. 

If we assume that the direction of an object which 
causes an echo can be estimated with as much 
accuracy as that of a source of sound, we might 
imagine that rocks and other navigational dangers 
could be detected by echoes of sounds produced by 
submarine bells or Fessenden oscillators, and that 
indications of their direction might be obtained by 
the use of hydrophones having directional properties, 
or by the use of some underwater receiving system 
like the multiple rotating trumpets used for detecting 
and locating aircraft at a distance by the binaural 
effect* Theoretically neither idea is impossible, but 
there are great practical difficulties to be overcome. 
Since the velocity of sound in sea water is much 
greater than in air, our undewater “ trumpet" 
system must be about five times as large as a system 
Of similar accuracy in air. Any one who has seen 
photographs of the air trumpets used m anti-aircraft 

* IfotofMpto JMflf, vol. a, No. I* Nov* 1934, pp, 
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work will appreciate the impossibility of fitting such 
a device under water in a vessel The idea of an 
effective underwater analogue to the air trumpet 
must not, however, be dismissed as absurd, for the 
IJ S Navy M-V Hydrophone described by Dr Hayes 
does for underwater signals what the trumpets do 
for sounds in air 

Again, for physiological and psychological reasons, 
it is extremely difficult to obtain the direction of a 
source of sound (and hence of an echo) with a 
directional hydrophone unless the sound is continuous, 
or nearly so, and this introduces the question of 
effectively screening the receiver against the shocks 
due to the outgoing signals, in order that the listener 
may not be so deafened that he cannot hear the com¬ 
paratively faint echo It would be very difficult, if 
not impossible, to devise a method of screening which 
would be satisfactory under these conditions, and in 
any case accurate direction cannot yet be obtained 
with a simple directional hydrophone There is a 
further serious objection to the use of sonic echo 
methods for determining the direction of objects under 
water Owing to the long wave - length of audible 
sounds, very little energy is reflected by a small object, 
and a floating wreck might thus easily be undetected 
In spite of all the difficulties which beset those 
who searched for better navigational methods, an 
idea which originated with an Englishman, Richardson, 
soon after the loss of the Titanic, has now materialised 
Richardson's idea was to project a " beam " of sound 
from a transmitter fixed in a vessel and to receive 
the echoes from submerged obstructions The beauty 
of the <f beam " idea lies in the fact that if an echo 
is received, then something with acoustic properties 
different from those of sea-water is known to he in 
the direction in which the transmitter is pointing 
That is, the source of an acoustic beam acts the part 
of a searchlight projector, but under water The 
difficulty lay in producing a beam of sound, and for 
a long time the idea remained uninformed 

It is useful here to return to fundamental principles 
and to remember that the sources of radiation with 
which we commonly deal are non-directional unless 
their size is large compared with a wave-length of the 
radiation emitted, or other steps aie taken to con¬ 
centrate the energy Mr Marconi has shown how 
directional wireless beams can be produced by using 
what are in effect transmitting surfaces of size com¬ 
parable with the wave-length used Light may be 
concentrated into a beam by mirrors because even a 
very small mirror is many wave-lengths in diameter 
Since the wave-lengths of audible sounds are measured 
in feet, it is clear that it is necessary to use sound 
sources of lugh frequency in order to reduce the size 
of the necessary focussing arrangements to practical 
dimensions 

, It can be shown theoretically that a flat circular 
plate of diameter about 87 inches, vibrating in a 
direction perpendicular to its plane with a frequency 
of 40,000 cycles per second (corresponding to a wave¬ 
length in water of about i| inches), produces a beam 
of energy with an angle of divergence of about io°, and 
containing nearly all the energy passed into the water 
by the vibrating plate Now it is clear that a trans¬ 
mitter very much larger than this is impracticable, 
while use of a lower frequency would reduce the 
sharpness of the beam. Hence, the designers of 
sound beam apparatus were faced with the problem 
of producing an oscillator having a frequency ap¬ 
proaching 40,000 cycles per second 

Prof. Langevin and M. Chilowsky discarded elec¬ 
trical and mechanical generators, the use of the effect 



6go 


'NA TURE 


of magnetostriction, con denser-transmitters, high 
frequency sirens, and whistles—after having tested 
some and having been told the results of the tests of 
others—and eventually decided to use the piezo¬ 
electric property of quartz, 8 discovered by the Curies 
in 1880. Quartz, like some other crystals, cut in a 
particular way with respect to the crystallographic 
axes, expands or contracts when an electrical potential 
difference is applied to certain faces of the crystal 
This effect is very small for practical voltages and 
sizes of crystal, and there is a corresponding reverse 
phenomenon Thus, if alternating potentials, which 
may be generated by an ordinary oscillating valve 
circuit, are applied to a crystal, corresponding 
mechanical vibrations will be set up in it, and thus 
energy may be passed into water if the crystal is 
submerged m the sea Similarly, the crystal will be 
strained by any vibrations in the water and the 
corresponding electrical effects may be amplified and 
detected by known means. 

Now the energy emitted by per unit area of an 
oscillator of this kind depends, among other things, 
upon the frequency and voltage of the applied 
current To obtain an energy emission x»f only 
1 watt per square cm , alternating potentials of the 
order of 50,000 volts would have to be applied at a 
frequency of 40,000 cycles per second, were it not 
for the fact that Prof Langevin chooses the thickness 
of his quartz so that it is m mechanical resonance 
with the power supply—that is, the thickness of the 
quartz is equal to one-half wave-length (m quartz) 
of an elastic vibration of the frequency considered. 
It is interesting to note the use by Cady and others 
of this phenomenon of electro-mechanical resonance 
in piezo-electric crystals in designing frequency 
standards for wireless and other purposes Standard 
oscillators so constructed are small, robust, easily 
portable, and little affected by normal changes in 
temperature 

In practice, the oscillators used by Prof Langevin 
and M. Chdowsky are stated to have been built up 
of a layer of pieces of quartz cemented together with 
insulating compound between two sheets of steel, the 
whole being arranged so as to be in mechanical 
resonance with the frequency of the alternating 
supply An increased energy emission was then 
obtained and it was found that the required output 
could be obtained with only about 2500 applied volts. 
The oscillators are, of course, specially constructed 
to withstand both electrical and hydrostatic pressures 
without breakdown, and sectional drawings of an 
oscillator and its mounting are given in the article. 

It is pointed out in the article under notice that 
the optimum frequency of transmission is determined 
by energy losses in the water as well as by the practical 
limit of size of the oscillator. Energy losses in water 
increase with increasing frequency, and a formula is 
given which shows that the amplitude of the com- 
pressional wave diminishes with distance according 
to an exponential law, similar to those which hold 
for other vibrations passing through absorbing media. 

The method adopted to measure the vibrational 
energy in the water at the high frequencies used in 
supersomes is interesting. The principle is the same 
as that upon which the radiometer depends, namely, 
the relationship between radiation pressure and the 
energy per unit volume of the medium. The pressures 
exerted by the supersonic waves were measured by a 
torsion pendulum in a manner which recalls the use 
of the Rayleigh disc for obtaining information about 
the amplitude of air vibrations in resonators. 

There appears to be an error in dealing with this 

• On p 75, dealing with this point, it 19 presumed that "Sir E, 
Rutherford " should be read for "Sir £ Richardson." 
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question on pp. 60 and 63, in that energy is pro¬ 
portional to the square of the amplitude of the 
vibration, and the argument on p. 59 relating to the 
absorption of electro-magnetic and acoustic energy 
by sea-water is clearly fallacious Incidentally, the 
paper appears to have suffered some loss of clanty 
at the hands of the translators, especially in the 
theoretical portions The statement on p. 63 
regarding the reduction in energy due to viscosity 
is worthy of further notice. The conclusion that 
supersonic waves, having a frequency of 40,000 cycles 
per second, should travel some 32,000 yards m sea¬ 
water before their energy is reduced to one-third of 
its initial value, taken m conjunction with the 
statement on p 83 that a signalling range of 4*9 
nautical miles was obtained, suggests that, even with 
a beam of small divergence, the energy losses over 
such ranges depend less on viscosity than on the 
value of some multiplying factor depending on such 
quantities as the range and beam angle. The value 
of this factor is not discussed, but some idea of its 
possible magnitude may be gained from the work of 
Barkhausen and Liclite reported recently in the 
Avnalffj der Phyatk. 

The final portion of the paper is devoted to de¬ 
scriptions of the methods which may be used for 
depth sounding or the location of wrecks, etc., by 
the ultra-sonic beam The same oscillator is used 
for reception and transmission, and can be rotated 
in its mounting In one method an oscillograph is 
used to record the time-interval between the out¬ 
going and incoming signals In an alternative scheme 
a fluxmeter is used to integrate a current which flows 
dunng the echo interval, and thus a measure of time 
is obtained. An interesting cross-connected circuit 
containing two thermionic valves is used to start and 
stop this current without mechanical relays. It is 
stated that direct signals have been transmitted with 
the piezo-electnc oscillator over 4-9 nautical miles, 
soundings taken down to 245 fathoms, and floating 
bodies located at more than 2000 yards If the object 
from which echoes are being received is not the sea 
bottom but is a floating body, the method gives 
information both as to its distance and its direction. 
The latter is as yet unobtainable by sonic methods of 
depth sounding. But, as direction is generally im¬ 
material in depth sounding, it appears to be doubtful 
if there is here a large held of utility for what is 
clearly at present a complicated and expensive piece 
of apparatus, which would only be safe in skilled 
hands. Also it may perhaps be permissible to express 
a doubt as to the results which would be obtained if 
the supersonic beam were used to detect icebergs. 
On theoretical grounds it seems improbable that a large 
proportion of the beam energy would be reflected, 
because the constants of water and ice which deter¬ 
mine the amount of the reflected energy are not 
notably different 

Whatever may be the limitations of the present 
device, there is no doubt that, as in many other 
instances, simplification of design and operation will 
follow further research, and an aid to navigation of 
inestimable value will eventually be at the disposal 
of all who take ships to sea. By the use of the 
successors of this apparatus the danger of collisions 
at sea may be greatly reduced, and one is tempted to 
wonder how many out of the thousands of a future 
generation of travellers will give a thought to the 
two scientific workers who, more than forty years ago, 
discovered the obscure phenomenon on which this 
method of signalling depends, or to those who have 
more recently worked out its application. It is a 
pity that in an age of hurry we are forced to take sp 
many things for granted, J, B. 
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The Microscope in Science and Industry. 


A CONFERENCE of the Royal Microscopical 
Society was held at Sheffield, Apnl 20-22, 
which was attended by many fellows of the Society 
and some eighty delegates from other societies 
Members of the Conference were received on Monday 
afternoon at the Town Hall by the Right Hon the 
Lord Mayor and Lady Mayoress and in the evening 
at the University by the Vice-Chancellor, 

On Tuesday morning, Apnl 21, the scientific pro¬ 
ceedings were opened by an address from the president, 
Mr A Chaston Chapman, who said that he had very 
great pleasure in presiding over the first Conference 
held out of London under the auspices of the Royal 
Microscopical Society. It was his firm belief that 
the Conference could not fail to exercise a power¬ 
fully stimulating effect upon the development of that 
branch of pure and applied science which it was the 
special function of tne Society to represent The 
Society was established m 1839 for the promotion 
of microscopical and biological science in general In 
process of time and with increasing emphasis during 
comparatively recent years, the microscope has 
become an essential instrument of research and 
control in a large number of industries. It is difficult 
to think of a single industry in which the microscope 
is not an instrument of almost daily use, and there 
arc many in which it has led to discoveries of funda¬ 
mental importance The Society's attentions are 
not, however, confined to industrial applications of 
the microscope The other and older activities have 
been in no way neglected , the ordinary meetings, as 
well as those of the Biological Section, are character¬ 
ised by a vitality which augurs well for the Society's 
future and for the successful carrying out of the great 
task it has undertaken With the introduction of 
new instruments of research and the continuous 
development and refinement of the older ones— 
amongst which the microscope occupies a foremost 
position—the scientific investigator will find new 
fields of inquiry ever opening out before him Many 
instruments with which the scientific investigator is 
concerned yield indications which may be described 
as indirect , it is the main interest of the microscope 
that it reveals the actual object to the eye, and with 
certain qualifications necessitated by technical im¬ 
perfections, and apart from metaphysical subtleties, 
it can be assumed that what is seen is the thing itself. 
The microscope would appear to be the only scientific 
instrument which can claim a Society for its own, 
and when it is remembered what it has done in the 
past for human knowledge and its possibilities are 
considered, it seems worthy of that honour. When 
it is realised that rulings of more than 100,000 to the 
inch can be resolved and that the largest molecules 
such as those of starch or proteins may not be beyond 
the power of modem ultramicroscopic perception, 
results may be within reach which even the rashest 
and most imaginative would scarcely dare to predict. 

Some of the papers presented during the morning 
were read in title only. A joint paper on " The 
Development of the Use of the Microscope in Steel 
Works/' by Sir Robert Hadfield, Mr, T. G, Elliot, 
and Mr. G. B. Willey was read by Sir Robert Hadfield. 
Modem metallography is based upon the observation 
under the microscope of the internal structure of 
metals. The paper traced the outline of the develop¬ 
ment qf this application of the microscope and gave 
examples of its help in works - problems connected 
with ferrous metals, A comparison of the micro- 
structure of metals with their chemical, physical, and 
mechanical properties often shows that microscopic 
examination affords an economical method of inter- 
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f iretmg irregularities. A paper by Mr F F Lucas 
New York) on " New tacts developed by Hjgh- 
power Metallography " also brought forward some 
interesting points The micro-structure of austenite, 
martensite, and troosite was described , the process 
of decomposition of austenite and martensite to 
pearlite, and cold work and regranulation was dis¬ 
cussed. Another paper that attracted much attention 
was one by Mr J Rarnsbottom on “ Some Points m 
the Life Histones of Yeasts " There is apparently 
an alternation of generations in yeasts Kndosnores^ 
either germinate directly and give rise to dwarf forms 
or copulate in pairs to produce normal colonies It 
is possible that some of the numerous " species ” of 
Torula, so troublesome particularly to medical men 
and brewers, are really dwarf forms of Saccharomyces 
The importance of this to the brewing industry is 
indicated by the fact that the “ Hof bra u ” yeast, 
which is of the typical “ Frohbcrg " type in the normal 
form, 19 of the “ Saaz " type in the dwarf form It 
is interesting to note in connexion with the modern 
tendency to use light of short wave-length in micro¬ 
scopy that the paper was illustrated by a number of 
ultra-violet (cadmium) light photomicrographs taken 
by the late Prof K Kruis 

The morning’s proceedings ended with the in¬ 
evitable photograph of members of the Conference 
In the afternoon, visits to the works of Messrs 
Thomas Firth, Vickers, and Walker and Hall gave a 
new meaning to the blessed word “ steel " to southern 
biologists. The proceedings on Tuesday were com¬ 
pleted by a reception by the Master Cutler at the 
Cutlers' Hall 

Oil Wednesday morning the majority of the papers 
had a “ technical " bias Mr Conrad Beck advised 
caution in the interpretation of microscopic images 
Examination of a microscopic image with another 
microscope shows that, due to diffraction, it is a 
disc surrounded by a few rings of light Two points 
are pictured as two discs, a row of points forming a 
line is a row of* overlapping discs or a band of per¬ 
ceptible thickness A structure of lines is portrayed 
as a series of bands more or less overlapping and 
confused The size of the disc-image of a point is 
the factor governing resolution If the band-images 
of two lines m the object do not overlap, they can be 
recognised as two elements and are safd to be resolved 
When the bands are of a thickness equal to their 
distance apart, they can just be resolved , thus if a 
microscope has a resolution of 1/100 lines to the inch, 
every detail that it shows will appear to be 1/100 of an 
inch larger than it really is Resolution is the correct 
method of describing the sharpness with which a 
microscope will show an object The rings round the 
disc image may generally be disregarded, though 
under certain conditions they are visible, and many 
of the sheaths supposed to surround bacteria are 
really diffraction contour lines The size of the 
diffraction disc depends on two factors the angle 
of the cone of light collected by the microscope from 
each point of the object and the wave-length of the 
light that passes from the object into the object-glass. 
These factors determine the amount of detail that 
actually exists in the image—but sufficient magnifying 
power must be employed to render such detail visible 
to the eye. The limiting factor of microscopic vision 
is not magnifying power but aperture and wave¬ 
length. Large magnifying power without sufficient 
apertufe is empty magnification From 1000 to 
1500 diameters is as large a magnification as can 
be advantageously used with anything but ultra¬ 
violet light. The use of an immersion lens has the 
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effect of reducing the wave-length of the light and 
thus increases resolution, The illumination of opaque 
objects or dark-ground illumination utilises the whole 
aperture of a microscope because the object acts as a 
self-luminous body. With transparent objects the 
resolution is profoundly influenced by the illumina¬ 
tion. The correct method of providing this with a 
substage condenser was discussed in its various 
aspects, and its relation to glare and the difficulties of 
delineating almost transparent structures considered 
Mr H. Wrighton spoke on “ Some Details in 
Metallurgical Microscopy " and went rather fully 
into the matter of illumination Dr Rogers discussed 
test objects for metallurgical microscopy Micro- 

scopists have had for a long time a number of test 
objects by winch the comparative merit of a lens 
can be readily ascertained To metallurgists, pearhte 
is most commonly available. For powers of 1000 
and upwards, stainless steel was suggested The 
final paper was by Mr W. J Rees on the micro- 
examination of refractory materials There are three 
methods available The examination of thm trans¬ 
parent sections bv transmitted light by the applica¬ 
tion of normal petrographic technique The examina¬ 
tion of flat polished surfaces by reflected light, which 
is difficult to apply on account of the friability of 
most refractories , the comparative effects obtained 
by the use of etching reagents such as hydrofluoric 
acid, are not sufficient to distinguish many common 
constituents. The examination of powdered materials 
is especially useful m the examination of silica bricks 
and of fused alumina-sihca refractories 

Sir Robert Hadfield proposed that representations 
should be made to the Royal Society that the Sorby 
Research Fellowships should be used for the further¬ 
ance of metallurgical microscopy by research on the 
question of higher magnification and better resolu¬ 
tion. The official proceedings closed with votes of 
thanks to the Lord Mayor, the Vice-Chancellor of 
the University, Sir Robert Had field, and the Local 
Committee Parties of members spent the afternoon 
in visits to the works of Messrs Hadfields, Cammel 
Laird, and Joseph Rodgers 

Throughout the Conference an excellent trade 
exhibition of microscopical and cognate apparatus 
was open in the Chemistry and Phvsics Laboratories 
of the University. Of many excellent and dazzling 
instruments it would seem invidious to mention any 
particular exhibit. At ,the same time a number of 
novelties attracted a great deal of attention, and in 
the circumstances it was natural that these should be 
of particular service in metallurgical work. Messrs. 
Beck's exhibit included a " Radial " photomicro¬ 
graphs apparatus of great convenience and rigidity 
Messrs Chapman and Alldndge showed some of their 
vertical illuminators at work, Messrs J. W Ogilvy 
showed amongst other items a 16 mm. oil-immersion 
objective, and Messrs Swift a micro-goniometer. 


The “Honey-Sense” of Bees. 

RECENT paper by Fnsch 1 records some inter¬ 
esting observations on the manner in which 
bees notify to members of the same hive the existence 
of a rich source of honey. By the use of a glass- 
fronted observation luve and by marking the bees 
with various combinations of coloured spots, Frisch 
states that he found that a bee which had just 
returned from an exceptional source of supply, per¬ 
formed a rapid dance lasting from thirty to sixty 
seconds This might be repeated in one or more 
places m the hive, during which the performing bee 

' K.v Frisch, " Sinnesphysiologie und Sprache der Bitten." (Berlin * 
Julius Springer, 1924.) x 20 gold marks. 
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necessarily came in contact with the surrounding 
insects, and it was observed that these latter stroked 
the abdomen of the dancing bee with their antennae. 
Afterwards these same bees emerge from the hive and 
search in ever-widening circles, up to a kilometre away 
from the hive, for the source of honey the existence 
of which has been communicated to them in the 
manner described. 

Experiments showed that in this search the bees 
are in part guided by the flower scent associated with 
their informant After collecting their honey-loads 
they in their turn regain the hive and exhibit the 
same dancing movements, thereby enlisting additional 
recruits for the exploitation of their find But the 
number of bees thus brought is more or less propor¬ 
tional to the honey supply as, if access to an artificial 
source of honey is rendered difficult, the returning 
bees do not dance and no addition is made to the 
numbers collecting from this source. 

From the greater ease which Fnsch experienced in 
training bees to scent as compared with colour, and 
from the fact that recruits came to scented but not to 
scentless flowers, he concludes that scent is more 
important than colour This view, whilst in agree¬ 
ment with that of Plateau, is at variance with the 
conclusions of Wery, who found that flowers which 
were completely enclosed in glass globes attracted 
bees as readily as those exposed. Frisch's views on 
the importance of scent and the seat of this sense in 
the antenna? is difficult to reconcile with Forel's 
experience that bees from which the antennae had 
been removed visited flowers with even greater 
precision than unmutilated individuals In addition 
to the flower-scent perceived by recruits as attaching 
to the returning bees, Frisch adduces evidence to 
show that the bee possesses a scent-gland by means 
of which it secretes a volatile substance at the honey 
source, and this, together with the scent of the flower, 
guides the recruits to their destination 

Pollen - collecting bees likewise perform a dance 
when returning from a rich source of pollen, but this 
is stated to differ in character from that performed by 
the honey-collectors. Here too the recruits are guided 
both by the pollen scent and the scent secreted by the 
recruiting bee. E. J. S. 


University and Educational Intelligence. 

Cambridge. —The trustees of the Captain Scott 
Memorial Fund have offered to hand over to the 
University a sum of about 13,000/ for the erection, 
endowment, and maintenance of the " Captain Scott 
Polar Research Institute." They suggest that 
boool. be set aside for the building and its upkeep, 
indicating that there are clear advantages m the 
Institute being a wmg of a departmental building ; 
presumably the Trustees have the Department of Geo¬ 
graphy in mind, and it may be hoped that this gift 
may stimulate into success the endeavours that have 
been made to secure adequate accommodation for the 
Department The Council is to propose a Grace 
gratefully accepting the proposed girt. 

Lord Ullswater, chairman of the Cambridge Uni¬ 
versity Commissioners, has informed the Vice- 
chancellor that m order to enable the Commissioners 
to organise a Faculty system for the University, as 
proposed by the recent Royal Commission, and also in 
order to meet some of the most pressing needs of the 
Library, the Government has increased the annual 
state grant from 60,000/. to 85,000/, 

Dr J. H Jeans, Trinity College, will deliver the 
lecture on the Rouse Ball foundation on May 11, 
his subject being " Atomicity and the Quantum 
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Mr. C Warburton, Christ's College, has been re¬ 
appointed as demonstrator in medical entomology. 
Mr. G. F. C. Gordon, Trinity College, and Mr L G. P 
Thring, Trinity College, have been re-appointed as 
superintendents of the Engineering Workshops and 
of the Engineering Drawing Office respectively 

It is proposed by the General Board of Studies that 
Mr. D. Keihn, Magdalene College, assistant to the 

g uick professor of biology, be elected a University 
cturer in parasitology. 

Sir Humphry Rolleston, Bart , Regius profevssor of 
physic, has been re-elected a fellow of St John's College 
Dr. G. E. Moore, Trinity College, has been elected 
to the professorship of mental philosophy and logic 

Edinburgh —Sir Arthur Keith, Munro lecturer 
m anthropology and prehistoric archeology for 1925, 
commenced on May 1 a series of ten lectures on the 
study of man’s evolution as told by his fossil remains 
Mr F E Reynolds has been appointed lecturer 
in neuro-pathologv in accordance with an agreement 
between the Board of Scottish Asylums and the 
University Dr Henry Wade has been promoted a 
senior lecturer in clinical surgery 

Mr W. L Fcrrar, lecturer in mathematics, has 
resigned on his election to a fellowship at Hertford 
College, Oxford, Dr J E Macartney, lecturer in 
bacteriology, has resigned on his appointment as 
Director of Pathological Services to the Metropolitan 
Asylums Board 

Manchester —Applications are invited from 
British-born subjects, either born in or inhabitants 
of the county of Lancaster, preference being given to 
the county borough of Rochdale, for the Sir Clement 
Royds Memorial scholarship in chemistry, the value 
of which is 300/ The applications must reach the 
Internal Registrar not later than June 1 


The development of Indian universities formed 
the subject of a paper read by Sir Henry Sharp before 
the Royal Society of Arts on March 6 and recently 
published in the Society’s Journal. The author, 
who has only recently left the Indian Educational 
Service after belonging to it for nearly thirty years, 
has for many years been the chief official adviser of the 
Government of India m educational matters. He 
dealt with the subject from the point of view of the 
historian rather than that of the educational politician, 
but in the discussion which followed opinions were 
freely expressed as to the merits of past and current 
educational policies It was pointed out that because 
universities had grown up with a literary bias, techno¬ 
logical institutes had not nourished as they should have 
done. In recent years attempts have been made 
to develop technical education in subordination to 
universities in order that technological students 
may qualify for university degrees This Sir Henry 
Sharp regards as unfortunate He would rather see 
such, institutions as the Sydenham College of Com¬ 
merce in Bombay growing up along their own lines 
independently of universities. Sir Edward Gait 
directed attention to the fact that the vast majority 
of Indians hold that, whatever else it may be, educa¬ 
tion mnst be cheap, and that a university degree, as 
the necessary passport to remunerative employment, 
must not be very difficult to obtain. This has led to 
the abandonment of the promising scheme accepted by 
the Government of India, before the introduction of 
dyarchy, for replacing the obsolete Patna College 
buildings on a crowded site in the heart of the city, 
where the true university spirit can never be developed, 
by new bhildings on a spacious site outside the city. 
The plan was abandoned on the ground that it would 
place an honours course beybnd the means of the 
poorer students. 
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Early Science at Oxford. 

May 12, 1685. Mr Ballard gave m an at count of Mr 
Desmaister's Experiments about ye mixture of spirits 
of wine with Syrrup of Violets, Milk and Water It 
was desired by the Society, that some farther Essaies 
should be made towards the finding out of the Nature 
of the Spirits of severall sortes of Wines and other 
liquors From these therefore following I have drawn 
and rectified their spmts, viz . Sacks—Canary, Malaga 
and Sherry, Rhenish, new and old Hockamoro, Pont, 
white-Wme, and Clarret These were all distilled, 11 
some three, some four times, without addition of any 
thing, and therefore could not (though in high Bodies, 
and with a spunge at the top) be quite fined from 
their phlegm Every one of these without any dis¬ 
cernible difference made a like coagulation of the 
milk with ye simple and pure spirits of wine Seveial 
of Kunkel's experiments weie not found true 

May 13, 1684. Dr Smith, takeing yc Chair, com¬ 
municated an abstiact of a letter from Paris, which 
sayes that there is a Thermometer, lately invented 
there by Monsr du Val, (whose father, a famous 
architect, contrived ye church of Val de Grace) 
which serves to shew ye duration, increase, and 
diminution of feavois It is but 3 inches long , 4 01 
5 lines in diameter , ye inner pipe, which contains ye 
refined quicksilver, is onely half a line in diameter 
Letters from Mr Aston, and from Mr Molineux, 
and ye Dublin Minutes were read On ye account of 
these Minutes some of St Cuthbert's beads were 
produced by Dr. Plot they were not perfect screw 
stones (as they are commonly termed) but a con¬ 
junction of Annulets , sometimes hollow, (some of 
which sort have been used as beads) and may be 
separated from one another, by lying in vmcgai 
Mr Molmeux is desired to inform us as to ye nature 
of ffelns t.e a Tumor growing on ye extream parts, 
and proceeding (as it is supposed) from ye use of whey 
An abstract of a letter from Mr Heath colt, from 
Cabo Cora, on ye coast of Guinea, to Mr Flamsteed, 
concerning yc Tide on that coast, ye variation of ye 
needle, &c, was read 

An account of some Injections into ye thorax of a 
dog, was read by Mr Musgrave " O11 Thursday 
ye 21st of June 1683, I syring'd *iuj of warm water, 
into ye right side of a Grey-hound bitch , which 
eausd a great Rigor , (especially in ye hinder parts ,) 
a shortness of breath , a heat, or burning, in ve 
flesh, she look’d heavy, was unwilling to nse, or 
stand long on her feet, these Symptoms won* oft by 
degrees, so that in a week's time she appeared as well 
as ever " Similar injections were made on July 2 
and 15 “They all went oft, and in five days time 
9 he seemed perfectly recovered ” 

" Thus, we see, a quantity of lbnjJ of w*arm water, 
has been injected into ye middle ventei of ve same 
Grey-hound, within ye space of one month , & if 
we may be allow'd to judg of her recovery, by a 
perfect cessation of all Symptoms, as to outward 
appearance, we must then grant, that this water was 
carried off thence, m that time , but to give an 
account, which way it was discharged, (whether by 
Expiration, Perspiration, Seige, or Urin,) seems very 
difficult, and is beyond my Anatomy to explain ” 
Certainly these experiments, as also ye many 
histones of Empyemas and Dropsies of ye brest 
mentioned by physitians as cured by large evacuations 
of ufine, doe, In some measure, argue ye probability 
of a passage or Ductus from the thorax, which may 
convey off thence what liquor arises, either from ye 
condensation of vapors, or from ye rupture of 
lymphatics, or any otner way in that cavity, mediatly 
or immediatly, into ye blood 
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Societies and Academies. 

London 

Geological Society, March 25,—C B, Brown and 
R. A, Baldry . On the clay pebble-bed of Ancon 
(Ecuador) This bed, varying in thickness from 
550 to 900 f^et, crops out on the southern shore of the 
Santa Elena Peninsula, Ecuador It consists of 
polished, rounded, or sub-rounded pebbles of harder 
clay, embedded in a matrix of softer clay, and 
contains large and partly rounded boulders of sand¬ 
stone, forammifcral limestone, grit, polished quartz- 
pebbles, etc , and masses of limestone It is con¬ 
sidered to be the result of a great post-Ohgocene over¬ 
thrust in soft sands and clays of Tertiary age The 
direction of thrusting is from the east-south-east 
(the Brazilian over the Pacific block) —J I Platt , 
The pre-Cambrian volcanic rocks of the Malvern 
mlicr. The region described occurs about the central 
part of the Malvern Range, and consists largely of 
volcanic rocks, which are of pre-Cambrian age, and 
belong to a distinctly sodic suite comprising soda- 
rhyolites, keratophyres, and spihtes There are a 
few pyroclastic rocks developed Although those 
examined were of an acid composition, there can be 
little doubt that more basic types also occur A 
number of minor intrusions have been injected into 
the lavas In the south-west of the area described, 
two dykes of a comparatively fresh ophitic dolente 
crop out, while a subophitic variety of the same type 
is found m the north-west There are several dykes 
and a volcanic neck of epidionte in the east of the area 

Aristotelian Society, Apnl 20 —Jessie White The 
relation of pedagogy to philosophy The science of 
pedagogy, like other sciences, depends on observation, 
experiment, and reflection on their results. It starts 
with assumptions (1) that immature individuals 
with marked differences, qualitative and quantitative, 
can be aided or obstructed m their development by 
the nature of their material environment and by the 
actions of the persons with whom they are in contact, 
(2) that in normal infants there is a powerful impulse 
towards loving and learning, and these are processes 
which each individual must engage m for himself 
with suitable help from others , (3) that relatively 

to the child there is " a ready-made systematised 
classification of the facts and principles of the world 
of nature and man '* (Dewey) , (4) that schooling is 
only part of the educative process and must be 
viewed in relation to that wider process 

Manchester. 

Literary and Philosophical Society, March 17.— 
W W C Topley The bacteriophage phenomenon— 
transmissible bacterial lysis The lytic principle is an 
ultramicroscopic parasite, because it is particulate in 
Nature, has the power of reproduction through an 
endless senes of subcultures in symbiosis with a 
sensitive bactenum, and possesses a certain power of 
adaptation It is not a living organism, because it 
can only increase in amount when the sensitive 
bactenum is actually dividing, a limitation which is 
not in accordance with most known facts of infection, 
because it can be precipitated by such agents as 
acetone or aluminium hydroxide and be recovered 
in an active form by solution in such substances as 
acetic acid or ammonia, and because its heat-resistance 
and persistent activity on prolonged storage suggest 
a chemical substance rather than a living organism. 
All the latter characteristics are, however, quite com- 

E atible with the active substance being a ferment, 
ut a ferment cannot reproduce itself, so that we 
should have to believe that the organisms themselves 
produced more of the ferment when they were 
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undergoing destruction by it. This mechanism would 
seem to lead to race suidae; yet the bacteriophage and 
sensitive bacteria are widely distributed in Nature. 

Paris. 

Academy of Sciences, March 30.—fimilc Picard: 
Some singular integral equations.—Ch, Lallemand: 
A supposed sinking of the soil in France On the 
basis of geodesic work by Bourdalou#, done in 1837— 
1864, and by Ch Lallemand in 1884—1893, Schmidt 
has concluded that in the neighbourhood of Lille the 
giound has fallen by about 1 metre, and this sinking 
is proceeding at the rate of 25 mm. per annum This 
view js accepted by E Kaysef, who considers the 
differences cannot be regarded as within the limits 
of the experimental error. A study of the records of 
the self-registering tide recorders at Brest and at 
Marseilles does not reveal this difference, which the 
author concludes must be attributed to systematic 
experimental errors in Bourdalou£'s observations.— 
Marcel Brillouin The external field of gravitation 
and internal densities.—Ch Moureu, Ch Dufraisse, 
and P Lotte Auto-oxidation and antioxygen action. 
The catalytic property is localised in the oxidisable 
part of the molecule of the catalyst In the case of 
sulphur compounds a relation has been established 
between the oxidisabihty of the catalyst and its 
antioxygen action Thus whilst mercaptan and alkyl 
sulphides act as powerful antioxycen catalysts towards 
furfurol, the corresponding sulphones are devoid of 
such action —P Widal, P Abrami, Diaconescu, and 
Gruber Digestive haemoclasia and variations of the 
neuro-vegetative tonus.—Andr6 Blondel . Acoustic 
selection and radiogoniometry. A discussion of the 
best means of utilising wireless telephony from light¬ 
houses as a means of warning vessels at sea during 
fog —E. Mathias, C A Crommelin, H Kamerhngh 
Onnes, and J. C. Swallow. The rectilinear diameter 
of helium The observed values of the densities of 
the liquid and the saturated vapour of helium are 
given for nine temperatures between - 268° *38 C and 
- 270° *79 C. The formula for the rectilinear diameter 
is “0-40263 - 0-0017616 0 The deviations from 
the straight line are small, although a little larger 
than those found for hydrogen and neon —Ladisias 
Nikliborc Hyper-harmonic functions —St. Kempisty. 

The integration of measurable functions-Gossot 

and — Liouville. The principles of interior ballistics.— 
J Cojan New extension of the method of zones 
(Ritchey) to the determination of aberrations outside 
the axis.— G Bruhat and M Pauthenier : The 
measurement of the dispersion of carbon disulphide 
in the ultra-violet.—Fernand Prothals . Study of the 
mixer of gas pumps at low pressure.—Mme. J. S. 
Lattds: The decomposition into definite groups of the 
total radiation of radium, by absorption in platinum. 
—A. Baldit An alignment of radioactive springs in 
the region of Velay (Haute-Loire). Out of seventeen 
mineral springs in this district which have been 
examined, only three show radioactivity, those q£ 
Sembadel, Les Estreys, and Bonnefont, and these 
three springs are shown to be m a straight line. A 
fourth radioactive spring (Ceyssoc) was discovered in 
January 1925, and this is exactly on the line joining 
the other three.—L. Ch awe vent: The velocities of 
crystallisation of gypsum and the preparation of 

S ister of high resistance.-^Mlle. J. L*vy and Roger 
grave : Comparison of the migratory aptitudes of 
hydrogen and some radicals of the acyclic series,-*- 
J F. Durand and Sherrill Houghton : The reduction 
of nitre-derivatives by calcium hydride. Calcium 
hydride reduces nitrobenzene to mts^bcoasene* -thipi 
to azoxybenzene, Nitromethane gives a cadqtftu * 
without reduction,—C. E, Wegmgnn : Th^ oro| 
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phases of the Scandinavian Caledorian chain.—lovan 
Cvijic : Karstic types of transition.—Raoul B 41 us 
and L6on Maurel: Magnetic measurements m the 
south of France —P. Bugaon * Leaf homologies in 
the sweet violet.—L. Lutz : The specificity towards 
their supports of the fungi of the group of Pleurotus 
Eryngti. The growth of the fungus is controlled by 
the presence or absence of antagonistic substances in 
the plant: the fungi behave more as saprophytes 
than as true parasites.—M Bridel and C Charaux 
Rhamnicoside, a new glucoside, the generator of 
Chinese green, extracted from the bark of the stem 
of Rhamnus cathartica . Details of the isolation and 
physical and chemical properties of this new glucoside 
are given. Its composition is C ?o H 30 O 16 . 4H2O, and 
on hydrolysis with dilute sulphuric acid gives glucose, 
xylose, and rhammcogenol. The glucoside in alkaline 
solutions, in the presence of air and light, gives Chinese 
green —Raphael Dubois . The nutntion of the 
Bromehacese without roots Tillandsia dianihoides 
(the air flower) has been regarded as a carnivorous 
plant, but observations are given which prove that 
this view is incorrect —G. Andri and E Deraoussy 
The selective absorption of potassium by plants,— 
Gustave RiviAre and Georges Pichard Comparative 
trials between the efftcacity of nitric nitrogen, 
employed alone, and ammoniacal nitrogen in the 

E resence of partial soil sterilisers —M and Mme. 

ouis Lapicque . A new demonstration of the 
equality of chronaxy between striated muscle and its 
motor nerve —Jean Delphy The fixation and con- 
tractibihty of some Infusoria —£mile F. Terroine and 
Jean Roche . The causes of the differences of the 
intensity of elementary respiration of the tissues — 
Mine L Random and Mile A Michaux : Variations 
m the proportion of urea in the blood of the gumea- 
pig under the influence of a diet lacking the anti¬ 
scorbutic factor.—Auguste Michel : Metamerism and 
muscular elements in Scolopios arntiger — W. Mestrezat 
and Mile. V Garreau : Experimental contribution to 
the study of the transit of electrolytes Velocity of 
diffusion through a septum and ionic selection.— 
Raoul M. May and S R. Detwiler . The nerve relations 
of transplanted eyes wRh the nerve centres in course 
of development in A^Mystoma punciatutn —Ph 
Joyet-Lavergne : The evfiUmon of the lipoids and 
the sexualisation of the cytoplasm in the Sporozoa, 
—H. Foley and M Brouard : Demontffefe^ion of the 
efftcacity of the daily administration q^^uitline in 
small doses for reducing the virus reservoif in malaria 
of natives (southern Algeria) — Edmond Sergent and 
H. Rougebief : New experiments on the dissemination 
of yeasts in the vineyard by drosophiles. 


Rome. 

Royal Acadamy of the 'Lincei, February 28,— 
Secondo Franchi : The secondary inversion scries and 
the large overthrusts in the Albcnga Mountains 
(Ligurian Alps).—Eduard Cech : Protective geometry 
of bands of contact elements of the third order. 

-—Francesco Sbrana : A proposition of Altnansi — 
Giovanni Vacca : Euler's constant, C ^0-577 * * •. 

—Ugo Broggi ; Theory of repeated proofs.—Bruno 
Final; Lord Rayleigh's dissipation function.—Fran¬ 
cesco VerceUi: Results of the cruise of the Mar sigh in 
the Straits of Messina. The construction of general 
tables of the currents for nautical purposes is described, 
—Franco Raaetti ; Duration of the quantic state 2p« 
of the mercury atom.-r-Giorgio Piccards * A thermal 
: raetftod for the Study Of gaseous systems,—P. Leone ; 
Grgauo-metallic compounds of aluminium. Alu- 
ntinium a&yl halides behave similarly to the corre* 

S magnesium compounds towards ammonia 
«ury and secondary amines, the'hydrocarbon 
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being liberated and the nitrogen becoming directly 
attached to the metal —Arngo Mazzucchelli and 
Angelina Vercillo , Preparation of mtermetalhc com¬ 
pounds by the wet method Reference is made to a 
number of instances in which an alloy is formedjte 
the interaction of salts of the component innjp 
in aqueous solution —Bernardo Oddo Methylke^jwe 
yellow This name is proposed for potassium 
2 - methylindyl - 2 - methylindohdenephenylmethane- 
o-carboxylatc, which imparts to wool and silk a bright 
yellow colour stable towards acids.—U Pratolongo 
Notes on pedological chemistry (1) The alkalimty 
of the soil in its relations to the lithological constitu¬ 
tion The high degrees of constitutional alkalinity 
(P„ 8-8-9-2) exhibited by certain soils are, contrary 
to what was formerly a common supposition, not 
derived from calate or aragonite , possibly hydro¬ 
magnesite is the determining factor —Mano Amadon . 
Hydrated mesotartaric acid —Antonio Cavinato . 
Studies on quartz Corrosion phenomena in a quartz 
crystal from the Miage glacier (Mont Blanc) —A 
Spartd. New species of Pliyllirhoe (Berg) Phylhrhoe 
Sanzoi. 


Vienna. 

Academy of Sciences, February iq — G Kirsch and 
H Pettersson Atomic disintegration by a rays 
(Preliminary communication) Ihe H-particles and 
reflected a particles given off by 25 dements under 
bombardment by swift a particles and at wide angles 
(about 140°) with the direction of incidence were in¬ 
vestigated by methods previously described The 
fact already found for nickel ancl copper, that the 
reflected a particles have a smaller range than that 
calculated by Rutherford s theory assuming elastic 
impact, is confirmed for the elements investigated 
For all the lighter elements, including chlorine, the 
reflected a particles seem to be almost completely 
missing even at ranges of only 0*5 cm. For vanadium, 
chromium, iron, selenium, and iodine the departures 
from the theoretical values are particularly large 
Retrograde H-particles have been found with certainty 
from the elements beryllium, carbon, oxygen, mag¬ 
nesium, aluminium, chlorine, titanium, vanadium, 
chromium, iron, copper, selenium, and zinc.—F. 
Hettwer : The viscosity of certain metals By pro¬ 
longed torsion of rods of lead, tin, aluminium, and 
zinc, the effect of viscosity could be distinguished 
from the elastic after - effect The coefficient of 
viscosity for these metals was found io be between 
5 x io M and 3 x H> lft For lead-tin alloys no viscosity 
effect was detected 

March 5,—H Michel and K Przibram Blue zircon 
from Siam and its behaviour to Becquerel lays For 
some years there has come from the neighbourhood 
of Muang Chantaboon in Siam, some 198 kilometres 
north of Bangkok, a blue zircon occasionally called 
Siamese aquamarine. This blue zircon, the crystal 
, form of which is described, develops, 'when kept in 
the dark, flesh-coloured spots which disappear in the 
light The possibility of these spots being due to 
radioactivity often associated with zircon made it 
desirable to study the action of Becquerel rays on 
this mineral. Under fi y radiation the blue changes 
through flesh colour to dark brown often in striae 
parallel to certain cleavage-planes. The blue colour 
is restored by heat and light. Qualitative observa¬ 
tions on the radio-luminescence, thermo-lummescence, 
and radio-photo-luminescence are recorded.—J Weise: 
Ghrysomelidae and Coccinellidafe, beetles from the 
Anglo : Egyptian Sudan, being Part xxiii. of the 
scientific results of F Werner's expedition.—-H. 
Wichmann: The ecology of Xylotcrm Hneatus, a 
I wood beetle obtaining its food from symbiotic fungi. 
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Proceedings of the Royal Society of ‘Edinburgh, Session 1984-1(426. 
VoL 46, Parti, No. 6: The Ionisation of Iodine Vapour by Ultra-Violet 
bight By W. Wert and Hr. E B. Ludlam Pp. 84-41 Is Vol. 45, 
Part 1, No* 0: Experiment* and O beer vat tone on Crustacea. Fart <J. The 
Mechanism of Massive Movement of the Operculum of Palm* as uu bilis. 
By Dr. Johu Tait and Dr. W, F Rminons l*p. 42 47. Ud. (Edinburgh * 
R. Grant and Son ; London . William* and*Norgate, Ltd.) 

Memoirs of the Department of Agriculture Jo India. Botanical Series, 
Vol. 18, No. 6 ; The Eradication of Vyptru* rofaudur L (A Study In Pure 
and Applied Botauy.) By S B Rauatle, arranged and written by Dr. 
W, Burn* Pp. 92*1924*8 plate* 2 4 rupees, 8s. Botanical Series, 
Vol. 18, No 6: Studies In Diseases of tho Jute Plant. (2) MutTopfmjwn 
curehori Saw. By Dr. F J. F Shaw Pp. 198-1 (W+ 2 plates Hanna*, 9d 
(Calcutta : Thacker, Spink and Co ; London: W Thaokerand Co.) 

Canada. Department of Mine*. Mine* Branch. Investigation* of 
Mineral Resources and the Mining Industry, 1928. Pp, 74 . Investigation* 
In Ceramics and Road Materials (Testing and Research Laboratories) 1928 
Pp. 76. Investigation* in Ore Dressing and Metallurgy (Testing and 
Research Laboratories) 1928 Pp. 16a investigations of Fuels and Fuel 
Testing (Testing and Research laboratories) 1928, Pp. 80. (Ottawa 
F. A. Acland.) 

Papers and Proceedings of the Royal Society of Tasmania for tho Year 
1924. Pp. v+l67+W plates (Hobart.) 10#. 

Transactions and Proceedings of the Royal Society of South Australia 
(Incorporated). Edited by Frof Walter Howchln , assisted by Albert U. 
Elston Vol 48. Fp iv-h8&0+82 plates (Adelaide) 

New Booth Wales Botanic uardens, C4overnment Domalijs, Garden 
Pataoe Grounds, Centennial Park and Campbell town State Nursery . 
Report of Director for 1923 Pp 7 (Sydney Alfred James Kent) 7 d 

Union of South Africa Report of the South African Museum for the 
Year ended Slst December 1024 P]> ii+9 (Cape Town * Cape Tint«s, Lid ) 

Tbs National Physical Laboratory, Teddlngton, Middlesex Metrology 
Department Verification of Weights, Testing of Balances, Determination 
of Densities. Pp. 28 (Teddington : National Physical Laboratory ) Free 

Annual Report of the Council of the Yorkshire Philosophleal Society 
for tho Year 1024, presented to the Annual Meeting, February 9th, 1926 
Pp, 46. (York, Yorkshire Museum ) 

ArkJv ftir Matematik, Astronoml och Fyslk utglvet av K Svenska 
Vetenskapsakademlen Meddelande frkn Lunds Aetronomiska Observa- 
fcorinm. No. 106. Die Au*messung des Sterniumfens ICN 4000. Von W. 
Gy lien berg Pp, 48 No 106 . A Contribution to the Problem of Deter¬ 
mining the Distribution In Space of the Stars By K. G Malm quirt. 
Pp 12 No. 107* Remarks on the Absolute Magrufcuds Curve. By K O. 
Malmqnlst. Pp 4 No, 108: On the Correlation between Proper Motions 
and Radial Velocities. By W, Gylleuberg and K. G. Malmqutst. Pp 86 
(Stockholm I Almquistand Wiksells Boktryckeri A.*B ; London: Wheldon 
find Wesley, Ltd.) 

Department of the Interior Bureau of Education Bulletin, 1994, 
No 80 * Laud Grant Co 11 ego Education, 1910 to 1020 . Part l *. History 
and Educational Objective* Edited by Walton C John. Pp. vli+61, 
10 cents. Bulletin, 1024, No. 40: Legal Provisions for Rural High 
Schools By William R, Hood Pp 60 10 cents. (Washington: 

Government Printing Office.) 

British Legion Annual Report and Account*, 1994. Pp. 97 (London • 
20 Keel ex ton Square, 8 W.l.) 

Smithsonian Miscellaneous Collections. Vol, 77, No 8 Provisional 
Solar-Constant Values, August 1920 to November 1924 ByC G. Abbot 
and colleagues (Publication 2818 ) Pp. 88 (Washington . Smithsonian 
Institution.) 
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Mediqal HociktY or two*, at Blr Bernard Spibibuty: The Medical 
Career of John Keats (Annual Oration). 

InsriTiTT* or Brewing (Loudon Section) (at Engineers’ Club. Coventry 
Street, W.l),—H. Abbot: A Review of the Carbonating Process as 
applied to Beer, 

TUESDAY, May 12. 


Institution or Civil Smoiviim, at A—Annual General Meeting. 

Royal PHorooiUMiic 8 ocx*ty hr Great Britain (Scientific and 
Technical Group), at 7.—H. W Lee: The Principle and Oouitructiou 
of the Tele photographic Lena.—E. Marriage and others: The Applica¬ 
tions of tlm Telepnotographlo Lena, 


WSDNRSDA Y, May 18. 

Royal Society ok Medicine (Sub-section of Proctology) (Beofctort of 
Surgery) (Annual General Meeting), at 0. 

Royal Society or Arts (Jointly with the Royal Aeronautical Society 
and the Anglo*Batavian Society), at 8 .—T. A. T. Vail der Hoop; The 
Flight to the Netherlands Bast Indies 


THURSDAY, May 14. 

Royal Antaropolooical Institute (Indian Section), at 4.80.—Prof. S. 
Nicholson . Tho Maine, an Outcast* People of 8. India. 

Rotal Society, at 4.30—Prof. E. C. C, BaJyand BlUabstb Seimnen# ‘ 
The Selective Photochemical Action of Polarised Light, L The 
Hydrolysis of Starch—R B Thomson and H B. ttifton : Resin Canals 
in the Spruce (Picea) An Anatomical and Orcological Study and Its 
Bearings on Phylommy.—H. 0. Cannon : On the Segmental Excretory 
Oigans of certain Freshwater Ostraoods — B, G, T Liddell and J. F. 
Fulton. Observation* on Ipsilateral Contraction and ■♦Inhibitory" 
Rhythm.—K, Fumsawa: Muscular Exercise, Lactic Acid, and we 
Supply and Utilisation of Oxygen Tart X. The Oxygen Intake 
during Exercise while breathing Mixtures rich in Oxygen —7'o be rand 
in till* onlyJ. 8. Yeates. The Nucleolus of TmuipttrU Tonnsnsir 
Bornh 

Royal Society or Medicine (Neurology Section), at 6.—Annual General 
Meeting 

Royal Institution of Great Britain, at 6.16.—Prof, H J. Fleure i 
Prehistoric Trade and Trader* of the West Goaeta of Europe (I Lb 

Optioal Society (at Imperial College of Science), at 7.80.—F. W. Preston : 
(a) The Fundamental Law of Annealing , (6) The Dimensional Accuracy 
of Mi Hampton's Paper on “The Annealing of Glass *'—T Smith : A 
Note on the Cosine liw —W Watson and Sons, Ltd Exhibition and 
Description of Recent Type* of Apparatus and Instruments Including; 
A new Student's Model Microscope, Greenough Microscope with Special 
Attachment for Instantaneous Conversion into* High Power Binocular 
Microscope. 

Oil and Coiour Chemist*’ Aubocjation (at 8St. Martin's Place, W,C 2), 
at 8 —P May ; Aitlrts' Colours 


FRIDAY, May 16. 

Royal Society Or Medicine (Kleotro-Therapeutics Section) (Annual 
Meeting), at 6 —Discusslou on High Voltage and other Radiotherapy. 
Royal PbotooeXpiiic Hoi ikty or Great Britain (Pictorial Group), at 7.— 
Discussion on Art or Truth? 

Philological Society (at University College), at 8.—Prof, E. Week ley: 
Some new Etymologies. 

Kuoknics Education Society (at Royal Society), at 8.80,—E. N. Fatlaiae: 

Problems in Eugenics, and the Study of Primitive Races 
Royal Institution ok Great Britain, at 0,—Prof. 0. G. Darwin; 
Recent Developments in Magnet Jem 

SATURDAY, May ML 

Royal Institution ok Great Britain, at S.—G. L. Btelrewteth. 
Byron and Italian Uteretura (II.). 


SATURDAY, May 9 

Royal Institution or Grcat’ Britain, at 8 —G L, Bickerstoth 
Byron and Italian Literature (LX 

MONDAY , May 11. 

Royal Irish Academy, at 4 16 

K"Yal Society op Edinburgh, at4 80 —Dr. F. A, E Crew: Unilateral 
Vasoligation ou the Senile Male of the Domestic Fowl. Miss Sheina M. 
Marshall A ftuney of Clyde Plankbou,—Miss France* M Rallantyne: 
The Continuity of the Vertebrate Nervous System: Studies on 
lAftidonren pnradoxa K B. Bailey; Perthshire Tectonics. Loch 
Tunimnl, Iilalr Athotl and Glen Shea. 

Bioohehioai Society (at Middlesex Hospital, W.l). at 6 .—S. L. Baker: 
intra-renal Obstruction caused by the Product* of Haemolysis.—JR, W 
Scarff * Experimental Atheroma in Rabbit* produced by Cholesterol 
Feeding.—0. Rosenheim and Prof. J. C. Drummond : A Delicate Colour 
Reaction for the Presence of Vitamin A.—E. H. Lepper and Dr C. J. 
Martin : The Influence of Salt Concentrations on the Cn of Buffer 
Holutions as indicated by the Elecfcromotric and Colorimetric Methods 
respectively.—H. W, Kinnemley and R. A. Peters. Antioeurltle Yeast 
Concentrates —L Gross and P. Bggleton : Note on Blood Sugar Level* 
in Bat* fed on Complete Diet* and Diet* deficient in Vitamin B.—Dr. 
T. A. Henry, T M. Sharp, and H. C, Brown : Bactericidal Action of 
some Organic Compounds of Mercury.—F. Dick tins, B. C. Dodds, and 
** Wright Observations upon the Preparation, Properties, and 
Standardisation of the Ovarian Hormone. 

Royal Institution ok Great Britain, at 6.16.—Prof. J. Bareroft; 
Home Effects of Climate on the Circulation (IV.). 

Bam*H P*vcbot.o<jic4l Sootrrv (Hdueallon Button) (*t I^omloo D*jr 
Training Collog*), at 6 -Mips B. Low: Some Oonaidmtioni on th« 
Cinema in Education. 

^tal Geooeafhioal Society (at ^olian HalJ), at 8.80.-H K. J. B. 
rkllby: The Dead Sea to Aqaba. 
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MONDAY, May 11. 

University Collfoe, at 6 .—Prof. G. Dawr* Hick*: Hegel's JhthftUes. 
(Succeeding Lectures on May 16, * 6 .) 

TUKSDA F, May 12. 

Gresham College (Basiugball Strfet, E.0.2), at A—A. R Hlnks; Time¬ 
keepers and Time Signals, (Succeeding Ijecturts <m May 18, 14,18.) 
Liverpool University, Sir Robert Jobes: Crippling due to Fracture*; 
its Prevention and Remedy (Lady Jones LeoturaX 

WEDNESDAY, May 18. 

London School or Economics and Political Science, «t 6 .—B» A, 
Smith; Primitive Man. (Succeeding Lectures on May 20 , 27.) 


THURtDAVi May 14, 


University Oolleob, at 2.80,Flinders Petrie: Recent Discoveries 
in Egypt. 

St. Mart’s Hospital : Institute of Pathology and Research, at fi.— 
A. T. Glenuy : The Pri»ol84e# ®f Immunity as illustrated by ProteoMve 
Inoculation i^alRst ^phthsria. ^ 

Royal Oolleob Of Burgeons of Hholand, at 8,-Bfr V. Wawm ■* 
Cheyne, Bark ; Lister Mamoriol Lecture. 


FRIDAY, Mat 18. , ; 

cbarinq Cross 'Omrmu Meosoal fionoot, at 8.-Ph>t lh Brasrtrari 
The PrcdecUmi of the Retina in ti|» Brain, _ . ’ ■ 

At. Bartholomew's Hospital Mbdtcal 0^.998# it m % 

Dale: Chemical Ootrteol of deytaln Modi^rFUnotfesra 
Lecturas oe May IP, 22,28.) ^ 1 
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The Centenary of Huxley. 


T HE centenary of the birth of Thomas Henry 
Huxley on May 4,1825, is an event which may 
very appropriately be marked in a special way in 
Nature. The first issue of this journal, in November 
<1869, opened with a translation by Huxley of Goethe's 
rhapsody “ Die Natur "—an introduction which com¬ 
pelled thought and the full meaning of which was, 
therefore, not widely understood. He referred to this 
in an article entitled f * Past and Present" contributed 


to the issue of November 11, 1894, and suggested that 
if such a prose poem was not intelligible to many readers 
it was because “ At that time, it was rare for even the 
most deservedly eminent of the workers in science to 

* look much beyond the limits of the specialty to which 
they were devoted, rarer still to meet with any one who 
had calmly and clearly thought out the consequences 

* of the application, in all the regions into which the 
intellect can penetrate, of that scientific organon, 
the power and fruitfulness of which, within their 
particular departments, were so obvious." With the 
exception of a critical review in the Nineteenth Century 
of Lord Balfour's “ Foundations of Belief," the article 
was the last pronouncement of his faith in biological 
evolution and the idea of human progress through 
the use of scientific knowledge. A few months 
later, on June 29, 1895, he passed into the stillness 
of death. 

So long ago as 1874 Huxley was included among our 
w Scientific Worthies," and Dr. Ernst Haeckel then 
gave an appreciative account of his biological work, 
of the aspects of this work are displayed in the 
es with Which leading authorities in particular 
fields have favoured us for this commemorative issue of 
Nature ; and most of our volume/ afford further 
evidence of its value. The range of his papers extended 
literally from Medusae to man, and at both these limits 
UiS observations and interpretations endure as perma- 
■ bent points of reference. He waeonly twenty-five years 
Of^ge when he returned feum his voyage as assistant 
surgeon and naturalist on the surveying ship Rattlesnake, 
his work was of such merit that he was elected a 
ffll^ of the Royal Society in the following year, and 
: # r t#ept^-smn was a Royal medallist, member of the 
^ O^sxidi of. the Society, and in the very front of British 
\ then* The hundred or so papers recorded in 
Society Catalogue, and the four volumes 
scientific memoirs, are a sufficient 



monument of his original contributions to science, 
without reference to his essays, addresses, and other * 
publications. 

However great the significance of this work, Huxley’s 
influence extended far beyond the field in which it was 
understood. In the mind of the public he takes his 
place among great thinkers not because of his scientific 
papers but because of his advocacy of the use of scientfic 
methods and results. “ There are," he said, u two 
things I really care. about—one is the progress of 
scientific thought, and the other is the bettering of the 
condition of the masses of the people by bettering them 
in the way of lifting themselves out of the misery which 
has hitherto been the lot of the majority of them ” It 
is not often that a scientific leader associates himself 
so closely with problems of citizenship and civilised 
society; and there are some who think that the time 
devoted by Huxley to mankind might have been given 
more profitably to science. If he had done so, the list 
of his original papers would have been extended, but 
public recognition of scientific truth would have been 
delayed for a generation. For the intellectual freedom 
and social position which we possess to-day, we have to 
thank Huxley's public work, and not his contributions 
to the* publications of learned societies. 

Just as light is invisible until it comes in contact with 
matter, so scientific discovery has to touch human life 
before the majority of people can see it. Huxley made 
science of human interest whether he was describing a 
piece of chalk or applying scientific methods to con¬ 
siderations of social advance or religious doctrine ; and 
it is on this account that his memory is cherished 
wherever men believe in progressive knowledge and the 
making of their destiny through it. There is no one 
to-day upon whom his mantle may be said to have 
fallen, yet the need of declaring his message is as 
great as ever it was. What was once a gospel to be 
proclaimed from the housetops has become almost 
an esoteric cult, and its disciples leave the throbbing 
world outside their temples to look after itself. There 
is plenty of didactic science, but little of the vital spirit 
of scientific truth or of the guidance which scientific 
methods may afford the community. The best tribute 
that could be paid to Huxley upon this occasion of 
bis oen tenary would be to follow him along the med 
he trod so fearlessly with his face always towards the 
light. 


V 
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Home Memories. 

By Leonard Huxley, LL.D. 


T HE editor of Nature asks me for some personal 
reminiscences of my father in commemoration 
of this his centenary birthday. Vivid indeed are those 
memories across the intervening years ; vivid as the 
afterglow on the mountain peaks above the valley on 
which night has fallen. Among the wavering, inconse¬ 
quent recollections of childhood he seems to stand as 
the ultimate pillar of the house ; the power, rarely 
invoked but irrevocably right, which lay behind the 
round of daily governance, and, all question of personal 
affection apart, was hedged round with something of 
the awe of decision and the majesty of infallible justice. 
The keen eye, the firm lips which could be severe as well 
as tender, demanded the wholesome sincerity they 
offered. I do not believe any one ol us seven ever 
tried to “ get round ” him, not even (I speak under 
correction) my youngest sister, who enjoyed, and I fear 
was sometimes encouraged by us to trade upon, certain 
privileges as the babe of the family. 

His influence upon those familiarly close to him was 
due to the fact that he was thus sincere and true in 
word and deed, not that he talked about sincerity and 
truth in large phrase or “ highfalutin ” platitude. It 
was enough that word and act were winged with such 
attributes. They worked of their own essence from 
within, where abstract preachments might well have 
been unable to penetrate and perliaps provocative of 
reaction. 

But if we knew how firm that decision of his could be, 
we knew also its constancy and lasting support It 
was a thing that awakened along with awe, not sulks, 
but respect. 

The companionship between parent and child, so 
prevalent to-day, was unknown a century ago and rare 
fifty years since. Though he had a great love for 
children, my father saw less of his own than he could 
have wished. In the endless rush of his strenuous life 
he left home early and returned late. The day was 
filled, and overfilled, with professorial work in the 
lecture-room and the laboratory , with Royal Com¬ 
missions and the affairs of learned societies, and later, 
the School Board, punctuated with meetings of societies 
and public lectures and addresses and some measure of 
social intercourse with his friends, among whom his 
warmth and brilliance were always welcomed. Every 
spare moment of the day that could be found was 
devoted to his own researches; the nights he was at 
home he was back at his books or his writing by half¬ 
past eight for three or four hours, at one period winding 
up the day with a long read in bed at some stiff work on 
philosophy* If Sundays brought relief from profes¬ 


sorial duties, they offered certain free hours for writing, 
and when the summer holidays took us all to the sea, 
the mornings were always spent in steady work. In 
fact, so curtailed were his home hours when we were 
children, that he used humorously to describe himself 
as “ the lodger ” 

Still, there were many Sunday mornings, more often, 
it seems to me, than Sunday afternoons, when in the 
early ’seventies he used to take us three elder ones a 
cheerful walk, either up the green lanes, as they then 
were, that led to Hampstead Heath, or to the more 
thrilling delights of the Zoo, where his position in the 
Society and his frequent collaboration with the Pro- 
sector, made him well known to ail the officials Under 
lus segis we were sometimes given baby lions to pet, 
or taken into the inner rooms of the monkey-house and 
allowed to walk hand in hand with pleasant chimpanzees 
which were too delicate to be exposed to the infectious 
perils of the open monkey-house before the secrets of 
tuberculosis were discovered 

On these walks, whether in town or country, he never 
laid himself out to be didactic, after the model of Mr. 
Barlow or of one scientific friend of his own, who, I 
fancy, sometimes induced the wrong kind of reaction in 
his children by what they felt was unseasonable in¬ 
structiveness. Not but what we picked up various 
golden crumbs casually , sea stones we might have, and 
tales of animals, and occasionally geological sketches 
suggested by the gravels of the Heath; only these 
things were not openly pressed upon us. I know that 
he wanted us to grow along our own intellectual bents, 
and had a real horror of forcibly bending the twig from 
without by untimely pressure of his own special 
interests. At all events, what we got provoked 
interest, not reaction. I have no doubt we could have 
borne more without reaching the saturation point he 
dreaded. 

Even in the earlier days of hurry and stress, memory 
recalls precious quarters o? an hour before bedtime when 
he drew pictures for us, for he was, if untrained, a 
skilful draughtsman by nature, either in pencil or with 
coloured chalks on brown paper. Curiosity was kept 
on the tenterhooks of fearful expectation; if we 
clamoured to know what was coming next, there was 
the invariable warning that the pencil might take con¬ 
trol and produce something portentous and unspeak¬ 
able. It was an unforgettable disappointment when, 
one evening during convalescence after scarlet fever, I 
fell asleep too early and missed the eagerly looked-for 
chapter in the veracious history, so richly illustrated, of 
Mr. Bull Terrier and his family on holiday at the seaside. 
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Dinner on Christmas Day had a joy of its own, for 
before our eyes he invariably carved wondrous beasts 
out of orange peel, mostly pigs with crooked legs, but 
also elephants and well-paunched apes. At the time 
when Whistler was stirring the Academic pool with his 
nocturnes and harmonies, one of these masterpieces was 
solemnly ticketed “ A Piggurne, or a Harmony in 
Orange and White.” 

The published letters offer touching evidence of his 
own love for children 
and of his realisation 
of the part they play 
in the life of the 
human affections. 

Two in particular 
stand out one to 
Charles Kingsley on 
the death of his own 
little boy , the other 
to his eldest daughter 
when her child died 

In the years of his 
retirement and 
greater leisure, his 
grandchildren came 
in for these good 
things Congratulat¬ 
ing a friend on the 
birth of a grand¬ 
child, he wrote : “I 
forget whether you 
have had any pre¬ 
vious experience of 
the i Art d’etre 
Grandpfcre * or not 
—but I can assure 
you, from 14 such 
experiences, that 
it is easy and pleasant 
of acquirement, and 
that the objects of it 
are veritable ( articles 
de luxe/ involving 
much amusement and 
part of the possessor.” 
his love of children brimmed over with merry nonsense 
and suggestive good sense. I always like the story of 
how a visitor arrived to find him on hands and knees 
with a big sheet of paper spread out on the floor, draw¬ 
ing a plan of the solar system for a small grandchild. 
And what could be more perfect of its kind than the 
letter about the Waterbabies to his yet smaller grand¬ 
son, with the hope that he also would grow up to be 
*' one of the great-deal seers ” ? 


True, perhaps, that a shy child, conscious of the gulf 
between what happens and what ought to happen, and 
distrustful of his own powers, might be more acutely 
aware of the awe and authority which invested his rare 
presence than of the comparatively reticent affection 
that became better known afterwards. Afterwards, 
too, one learnt that with all his strictness against 
moral lapses, he could make pitiful allowance for the 
temptations of nature and temperament 

I think that of all 
forms of immorality 
—and naturally he 
avoided that un- 
scholarly euphemism 
which delicately re¬ 
stricts the word to 
the least delicate 
breaches of the moral 
code—he hated most 
the lie, dishonesty of 
word or act Vera¬ 
city he felt and knew 
to be the very found¬ 
ation not only of in¬ 
tellectual but also of 
moral and social life 
Firmly and inevitably 
he broke off relations 
with people whom 
he found he could 
not trust, no matter 
how close their former 
association, or how 
powerful their influ¬ 
ence in the world 
where he moved. In¬ 
deed, against a lively 
talker who argued 
that truth was no 
virtue m itself, but 
must be upheld for 
expediency's sake 
only, he declared him¬ 
self to be “ almost a fanatic for the sanctity of truth.” 
Even a noble perjury like that of John Ingiesant for his 
king, was a “ moral suicide ” If a man allows himself to 
be believed worse than he actually is, it is a loss to the 
world of moral force, which cannot be afforded. Yet I 
remember once, when the conversation turned on the 
occasions when lying might conceivably be justified, 
he confessed that it would be very difficult not to permit 
a tie in defence of a woman's honour, and a letter 
speaks gently of writing more generously of a dead 
man than his strict deserts for the sake of his widow. 
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no sort of responsibility on the 
Unhampered by circumstance, 
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Nor was this love of truth, when the clash came, 
applied only against others. If he found he had made 
a mistake, he admitted it frankly, without hedging or 
qualification. As he said on one occasion, “ The most 
considerable difference I note among men is not in 
their readiness to fall into error, but in their readiness 
to acknowledge these inevitable lapses.’* 

The fanatical person, the slave to creed or habit, has 
but a one-way traffic of mind. His logic has become 
inflexible ; it may not be turned against himself, This 
at least was not my father’s way, even in regard to the 
conventionalised acts of social life which unreasoning 
habit tends to make sacrosanct. True that social 
conventions, the courtesies and decencies of life, origin¬ 
ally based upon valuable controls of our turbulent 
nature, however much they were exaggerated by that 
estimable lady Mrs Grundy, meant much to his orderly 
conception of daily life Though he would fight 
resolutely against the tyranny of the untrue, the 
irrational, and the cruel, disorder for its own sake, 
repudiation of the debt we owe to the society which has 
made our life possible, found no favour in his eyes 
Still, let it once be shown that there was no sound 
argument against the breaking down of some conven¬ 
tional habit, as, for example, that his daughters should 
not smoke equally with his sons, he put aside his 
prejudices fairly and squarely, admitting that they were 
merely conventional 

In these things, as in other difficulties, his motto was 
Grasp the nettle A passive responsibility must be 
faced as promptly as an active one; and when re¬ 
sponsibilities came his way, he was always ready to 
shoulder them A subconscious knowledge of this, I 
think, must have contributed to our sense that be was 
always a bulwark in case of need 

In trying to analyse one’s youthful feelings towards 
him, I think it was this living intensity of the passion 
for veracity which was at the bottom of the sense 
of awe that crept, as I have said, into our regard. 
Before that intensity anything weak or shuffling or 
insincere shrivelled painfully away. With that quality 
went the clearness of decision and readiness to accept 
responsibility which we knew, and which was reflected 
in his abhorrence of anonymity in written criticism ; a 
rapidity of thought that flashed to sight of a conclusion 
even before it had seen all the intermediate steps; an 
eye that, reading at railroad speed, would tear the heart 
out of a book and store in the mind the substantial 
points of value to himself together with remembrance 
of the place where they might be found again for fuller 
reference; a fiery energy which slow-moving colleagues 
found almost tenifying He had a quick temper, 
swiftly moved by injustice, ill behaviour, ignorant 
aggression, or the sight of cruelty; withal he had no 


smallest trace of bad temper, of sullenness or grudge¬ 
bearing. Malice could not exist with the bubbling 
sense of humour which never deserted him, nor empty 
rudeness with his strong self-respect Certainly his 
retorts could be devastating, but they were neither 
unprovoked nor after the fashion of Dr. Johnson, 
knocking his opponent down with the butt end of the 
pistol after he had spent all his ammunition. They had 
a deadly keenness and kept close to the point at issue. 

Certainly, also, he did not suffer fools gladly, and he 
was much pestered by them all his life Yet there are 
compensations even m this, for, as he exclaimed, “ Of 
the few innocent pleasures left to men past middle life, 
the jamming common sense down the throats of fools 
is perhaps the keenest ” 

To do this with a neat turn of fence and a dash of 
humour or polished irony afforded him real artistic 
satisfaction. For the artist in him was very strong 
the sense of form and proportion which give not only 
beauty but, to a missile, penetration and to a structure, 
balance that is easily comprehensible. The eye which, 
had he followed a latent bent towards mechanics, would 
have made him at once engineer and architect, was 
quick to group his materials in their relations one to 
another, to seize on the essentials and to create a whole 
inevitably lucid, convincingly clear, which, though 
warmed with generous thought and enriched with wide 
knowledge and a clanty of words to match the clarity 
of ideas, seemed to be the unrolling of Nature’s self for 
all to read; something, as it were, independent of the 
mere writer, something superior to the literary postur¬ 
ings of too many interpreters of the universe. In this 
sense he had the style that Buffon declared was part of 
a man’s self, a thing that depends on inward grace, 
not on outward graces and laborious embellishments. 
Vision and expression were alike in their directness, 
their fullness, their clanty, their freedom from the top- 
hamper of the unessential. It was this quality in his 
lectures that led a certain literary lady and friend of the 
house to ask my mother why it was that his lectures 
were so highly praised. For her part, it seemed that he 
just explained the subject, and that was all about it. 
I do not think he ever desired higher praise than that 
left-handed compliment. 

As to his mode of writing, it was not often that he 
wrote off his matter satisfactorily at the first draft. 
There were, of course, enough occasions, as when he 
dashed off the review of the “ Origin of Species ” as 
“devil ” for the regular Timts reviewer, when the inward 
fire and the shortness of time conspired to produce 
a first-rate result; but in general his proof sheets were 
hard work for the printer. He would prune and recast 
until somehow it came right, and word and phrase truly 
represented his meaning and tallied with fact, so that, 



7 oi 


Supplement to “Nature” May 9 , 1925 


os he used to say, he could stand cross-examination upon 
it. As time went on, he became ever more fastidious 
in giving exact expression to his thought, for he had a 
great love and respect for his native language, 

In return he enriched current English with vigorous 
coinages of his own ; the word Agnostic, for example ; 
or phrases like “ the ladder from the gutter to the 
University ” or the definition of Comtism as “ Catholi¬ 
cism minus Christianity,” or of science as just il trained 
and organised common sense.” 

The same determined care in schooling himself turned 
him from a wretched lecturer into the best lecturer of his 
generation. A letter pointing out his faults of method and 
delivery he preserved carefully, labelling it ‘Good Advice. 

With this clear, quick turn of thought and speech, his 
current talk, his stories, his humorous touches, were all 
delivered with a fine economy of words, abundant yet 
never dogged by excess. It was impossible, remarked 
a friend, to imagine him ever falling into “ anecdotage.” 

I have spoken of his drawing to amuse us as children ; 
the artistic sense that formed his words passed also into 
his hand, llis own father, following the odd maxim 
of his day that education should supply the gifts you 
have not instead of cultivating the gifts you have, gave 
him no lessons in drawing. With regular training and 
practice he might well have taken high rank among 
contemporary artists , as it was, we enjoyed the over¬ 
flow of a skill rarely surpassed for drawing from memory 
on the blackboard anatomical details to illustrate his 
lectures. Various sketch-books too are filled with 
forcible sketches of places and figures seen on his travels 
and holiday excursions , and the official “ Voyage of 
the Rattlesnake ” is illustrated with reproductions of 
his drawings, though Macgillivray was careless enough 
to let the artist's signature appear as Hayley. 

Good music he loved, though he played no instru¬ 
ment ; and if in poetry he had no taste for formless 
jigging nor what he dubbed “ sensuous caterwauling,” 
he knew his Shakespeare as he knew his Goethe, and 
responded to the splendours of Milton, the richness of 
Keats, the humanity of Browning, the felicity and 
scientific understanding of Tennyson. Late in life he 
took up Greek, first to make out what Aristotle really 
said about his dissection of the heart as against what 
his commentators alleged he said, then to read the New 
Testament in the original; and later the early philo¬ 
sophers, and finally Homer. German, which he had 
learnt as a boy and could read as easily as French and 
as fast as most people could read English, he used as a 
key to German literature and German science. ‘Italian 
lie had first hammered but with a dictionary on his 
tropical voyages for the sake of Dante, and of Latin he 
acquired enough to help him through early scientific 
wovkaoreven, when philosophic controversy demanded, 
theological treatises. 


The mingling of clarity and strength, of depth and 
gaiety, which was characteristic both of his daily talk 
and his less frequent letters to us, was for children 
simply part of the accepted course of things It was 
only later that its \alue could be realised or a compara¬ 
tive standard be reached by contact with others. I 
myself never had the fortune to attend one of his 
technical courses in biology , but the lectures at the 
London Institute which took final shape in the 
“ Physiography ” were vitalising to a child's mind, and 
left a lasting stimulus in quite a personal way, as if 
they had been part of the familiar talk we knew. As 
the years passed and one came to hear more lectures at 
the Royal Institution or elsewhere, to read his written 
essays, and to hear other talkers of repute, it became 
gradually clear how much more of what a famous head¬ 
master called “ real life ” was to he got from his words 
than from those of others 

I possess, alas, all too few records of his actual talk, 
though some were set down, evening by evening, during 
my stay at Eastbourne in the last year of his life, and are 
reproduced in the “ Life ” His talk had the quality of 
his personal letters, raised to a higher degree of quickness 
and flexibility. He never pontificated, though there 
was solid matter enough dissolved m the bubbling fresh¬ 
ness of his discourse, like Cleopatra’s pearl in the cup, 
to give it strength and memorableness, and he varied it 
almost instinctively to suit the interests and the person¬ 
ality of his interlocutor. Argument as such was never 
part of his table-talk, nor did he indulge in monologue ; 
there was the give and take that is implied in the word 
conversation, and a swift, humorous twist of the tongue 
would regularly make a keen riposte playful or divert 
the course of what in others threatened to develop into 
mere argumentation, a thing not to be tolerated at 
a dinner table. To every place its proper code. To 
the great lady who told one night at dinner how she had 
risen and left the village church when the parson began 
to read the Athanasian Creed, and demanded approval 
of the course she had taken, he replied, “My dear Lady 
X, I should as soon think of rising and leaving your 
table because I disapproved of one of the entrees ” 

Knowing his consistent habit m these matters, I 
promptly challenged the statement made in a recently 
published volume of reminiscences, that the author, 
then a young girl, had met my father at Jowett's table, 
and that he had then and there proceeded to indulge 
in a “ blasphemous tirade.” My challenge extracted 
the singular explanation that “ blasphemous ” merely 
meant “ unorthodox.” Some little time afterwards I 
was amused to learn from my sister that on his return 
from Oxford he had given an account of the visit, and 
particularly of that same vivacious young lady he had 
met; but, he added, what were modem manners 
coming to ? She had attempted to open a theological 
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discussion at this unsuitable place and time, and he had 
promptly cut it short. 

One word may be permitted as to his most intimate 
human relations and the atmosphere that a happy union 
created and preserved in the home. Happy are the 
children who have grown up in the shelter of such a union, 
the strength of which lay in mutual and self-sacrificing 
devotion, steadfast to meet the struggles, the trials, and 
the distractions of long and strenuous years:—years of 
waiting and hope deferred, years of realisation through 
struggle that must either make or break character, 
the fulfilment of it all in the home thought from 
abroad : “ Nobody—children or any one else- —can be 
to me what you are. Ulysses preferred his old woman 


to immortality, and this absence has led me to see that 
he was as wise in that as in other things.” 

Those who have ever looked upon the “ square, wise, 
swarthy face” of that 11 noticeable man” with keen, 
dark eyes and resolute orator’s lips, a little saddened 
with the continued stress of ill-health, will not easily 
forget the expression of mingled power and sympathy 
which irradiated the rugged modelling of the features, 
the sublimation of a broad native humanity tried by ad¬ 
versity and struggle in the pursuit of noble ends. As 
Walter Besant wrote of his portrait, “There never 
was a face, I do believe, wiser, more kindly, more 
beautiful for wisdom and the kindliness of it, than this 
of Huxley ” 


Huxley. 

By Sir E. Ray Lankester, K.C B , F.R.S. 


I T is a wise thing to accept and continue the long- 
established custom of recalling at special intervals 
the life-stories and noble deeds of men who in the past 
have done great service to our race The memory of 
them—unless so refreshed—readily passes from the 
thought of the many Though treasured by a few it 
must be continually set forth anew by the observance 
of festivals or “ holy days,” in order that the knowledge 
of what those great men were and did may not fade 
but reach the present generation as a guiding light and 
a source of courage and heroic action For this reason 
I am glad to be able to contribute a few lines to the 
present number of Nature We are celebrating the 
centenary of the birth of the great naturalist, philo¬ 
sopher, and teacher Huxley—the apostle of Darwin, 
the victorious opponent of traditional ignorance and 
superstition, the unflinching champion of veracity 
There are among us, I regret to recognise, not a few 
who whilst gladly benefiting by the increased respect 
for science and the freedom for the expression of 
scientific thought which was obtained for us by Huxley, 
yet shrink from carrying on his uncompromising 
warfare against ecclesiastical authority and official 
nescience. The urgent need at this moment for a 
re-birth of the vigilance and tenacity of Huxley is 
shown by the aggressive action of his discredited 
opponents who have recently procured the legislative 
exclusion of the teaching of the doctrine of evolution 
from the public schools and colleges of certain States 
of the American Union It is also shown by the hatred 
of Darwinism which inspires the American politician 
W. J Bryan. Whilst we are at present free in Great 
Britain from any declared sympathy with such intoler¬ 
ance, we have to deplore the fact that some men— 
whose words are widely disseminated by the public press 
—profess a belief in “ the occult,” the wonders of 
“ telepathy,” “ clairvoyance,” and “ spiritualistic ” 
manifestations. The credulity of the ‘'occultists/’ their 
neglect of the experimental method of inquiry, and 


their omission of exact veracious statement of the evi¬ 
dence for and against their conclusions, call for the 
attention of the younger generation since it is met with 
complacent indifference by most of their elders. Here 
there is work for them to do m the same spirit of knight- 
errantry as that which led Huxley in the early years 
of his career to attack the pretensions of clericalism and 
to gain an epoch-making victory for rational thought. 

I desire to use this memorable occasion to urge 
younger men to acquaint themselves with the story of 
Huxley’s career as told in the two volumes of his 
“ Life and Letters ” edited by his son Leonard, and by 
the collected edition of Ins essays, lectures,and addresses 
—in nine volumes, completed in 1894. It is in his 
letters and his essays and addresses on a very wide 
variety of topics that a reader may discover the 
character of the man—the convictions which directed 
his enterprise, and the personal charm, the humanity 
and gaiety of spirit which were never wanting even in 
his most strenuous intellectual work. 

Huxley, after a course of medical studies in London, 
was appointed assistant surgeon in the Navy and joined 
the surveying ship Rattlesnake in 1847, when he was 
twenty-two years of age. He wrote and illustrated 
very numerous and valuable studies of the floating 
marine fauna now spoken of as “ Plankton ” which he 
encountered in southern seas. Some of these he sent 
home for publication, and brought a large number back 
with him at the end of 1850 when the Rattlesnake went 
out of commission. Hewas welcomed by Edward Forbes, 
Owen, Hooker, Carpenter and others who had in his 
absence formed a high opinion of the importance of his 
work and of the talents of the author. He was at once 
elected a fellow of the Royal Society, received .the 
Royal Medal of the Society, and also was chosen as a 
member of its council. 

Thus early Huxley’s success was complete and excep¬ 
tional as measured by the honours conferred upon him. 
But he failed to obtain any post or means of livelihood 
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beyond the small income he could make by scientific known to the wider public as a fearless exponent of 
journalism and hack-work. This was a terrible trial for Darwin’s theory. From this time onwards he added 

to the task of his regular professional teaching that of 
expounding in addresses and review-articles—which 
(at the first) he termed 44 lay-sermons ”—the scientific 
and philosophical doctrines which m his judgment 
could be effectively so treated. 

It is well to emphasise here, in conclusion, that the 
high value and influence of Huxley’s more technical 
contributions to the science known as animal 
morphology are universally recognised* They are 
collected and reproduced in full in the four memorial 
volumes in the editing of which I was joined by 
Sir Michael Foster They occupy about 2400 pages 
(royal octavo) and more than one hundred lithographic 
plates, many of quarto size. They show, as wc stated 
in the preface to those volumes, that quite beyond 
and apart from the influence exerted by his popular 
writings, the progress of biology during the latter 
half of the nineteenth century was largely due to 
labours of his of which the general public knew 
nothing * and that he was in some respects the most 
original and the most fertile in discovery of all his 
fellow-workers m the same branch of science 

Were I to give an adequate account of my personal 
impressions of Huxley, this article would become 
for which Nature has fitted me if she ever has fitted a lengthy autobiography. Suffice it to say that from 
any one for anything” “London,” he declares, “is the time (i860) when I, then a schoolboy took to 
ike place—the centre of the world.” him the chief treasure of my collection of fossils. 

At last, at the end of 1854, relief came Ills dear namely, a mammalian jaw-bone from the Stonesfield 
friend Edward Forbes was appointed to the chair of slate which he himself laboriously developed from its 
natural history in Edinburgh, vacated by the death matrix and intended to describe, I was fascinated by 
of Prof. Jamieson, and thereupon Huxley succeeded him and became his devoted disciple. I attended all 
Forbes at Jermyn Street as naturalist to the Geological his evening lectures and addresses, and followed with 
Survey and professor of natural history in the Govern- keenest pleasure his controversies On his way home 
ment School of Mmes, with an income which very soon from Egypt in 1871 he came to Naples, where I had 
was raised to 800/. a year. In July 1855 he was married been established for some months studying the em- 
to Miss Heathom, who arrived from Australia with her bryology of the Mollusca and the rich fauna of the 
parents. They had been engaged for eight years, and bay, whilst my friend Dohrn was negotiating the 
he had not seen her during the last five. Now at last foundation of the Zoological Station. Huxley, to my 
he was able to settle down securely m London and to great delight, stayed some days at Naples-, and I acted 
plan the future work of the busy life which lay before as his guide to the top of Vesuvius, to Pompeii and to 
him. Heavy as were the tasks in lecturing, writing, the Phlegrean fields. Later I demonstrated for him in 
in pure scientific investigation, and m advocacy of his first summer course in temporary quarters at South 
scientific doctrine which he gladly undertook, his life Kensington, and in the following year in his new labora- 
henceforth was a very happy one. Though from time tory in the College of Science I was by his side when, 
to time he felt the strain of over-work, he could always without notes or printed paper, he delivered at the 
recover his full strength by a tramp among the moun- Belfast meeting of the British Association his address, 
tains of Wales or of Switzerland with the companion- lasting an hour and a half, on Descartes’ theory that 
ship of Tyndall, Hooker, or Lubbock. He had the animals are automata. It was a wonderful effort and 
immense satisfaction of knowing that he had chosen the free from all hesitation or dislocation of words, 
right path, that his great natural gifts were exercised Others, no doubt, will be occupied at this moment in 
to the full, and were not only widely recognised and recalling the titles and significance of Huxley’s published 
respected but were also effective in promoting the cause work. I must not venture on that congenial task, 
which he had at heart It was in i860 that, owing to But I here submit two brief statements of an auto- 
his encounter with Wilberforce, Bishop of Oxford, at biographic character written by Huxley. The first 
the meeting of the British Association, he became was written in 1856 in his private journal on the night 


him, since he had become engaged to marry a lady with 
whose family he had formed a close friendship in Australia. 
It seemed to be hisduty to abandon the doubtful prospect 
of a career in London as a man of science and to 
return to Australia to marry and settle down to a medical 
practice. He passed through a very bitter tnal 
between 1851 and 1855. After a series of disappoint¬ 
ments as to vacant professorships and such posts he 
writes to his sister: “I think of all my dreams and 
aspirations and of the path which I know lies before 
me if I can bide my time, and it seems a sm and a 
shameful thing to allow my resolve to be turned.” 
Then again later he inclines to the other side and 
writes* 44 1 can get honour in science but it does not pay. 
I begin to doubt if I have done wisely in giving vent 
to the cherished tendency towards science which has 
haunted me ever since my childhood.” Then in 1853 
he was encouraged to take a hopeful view. He writes : 
“ I have become almost unable to exist without active 
intellectual excitement. I know that in this I find 
peace and rest such as I can attain in no other way. 

, My course m life is taken. I will make myself a 
name and a position as well as an income by some kind 
of jiprsuit connected with science, which is the thing 
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when his son Nod was bom—the son whom he lost 
four years later. It will be seen that the aspirations 
and intentions there expressed are not falsified by the 
retrospect embodied in the second extract, taken from 
his chapter of autobiography written some forty years 
later. They justify the motto adopted by him, “Tenax 
propositi ” 

From Huxley's private journal, written in f$j6. 

“ In i860 I may fairly look forward to 15 or 20 years’ 
* Meisterjahre/ and with the comprehensive views my 
training will have given me, I think it will be possible 
in that time to give a new and healthier direction to all 
Biological Science; to smite all humbugs, however 
big; to give a nobler tone to science ; to set an example 
of abstmence from petty personal controversies and of 
toleration for everything but lying ; to be indifferent 
as to whether work is recognised as mine or not, so 
long as it is done ” 

From a chapter entitled “ Autobiography ” written by 
Huxley in and published in the volume of 

essays called “Methods and Resultspp . j6 
and 17. 

“ Men are said to be partial judges of themselves. 
Young men may be; I doubt if old men are Life 


seems terribly foreshortened as they look back, and 
the mountain they set themselves to climb in youth 
turns out to be a mere spur of immeasurably higher 
ranges when, with failing breath, they reach the top. 
But if I may speak of the objects I have had more or 
less definitely in view since I began the ascent of 
my hillock, they are briefly these: To promote the 
increase of natural knowledge and to forward the 
application of scientific methods of investigation to 
all the problems of life to the best of my ability, in 
the conviction which has grown with my growth and 
strengthened with my strength, that there is no 
alleviation for the sufferings of mankind except 
veracity of thought and of action, and the resolute 
facing of the world as it is when the garment of 
make-believe by which pious hands have hidden its 
uglier features is stripped off. 

“ It is with this mtent that 1 have subordinated any 
reasonable, or unreasonable, ambition for scientific 
fame which I may have permitted myself to entertain 
to other ends; to the popularisation of science; 
to the development and organisation of scientific 
education; to the endless senes of battles and 
skirmishes over evolution , and to untiring opposi¬ 
tion to that ecclesiastical spirit, that clericalism, 
which in England, as everywhere else, and to what¬ 
ever denomination it may belong, is the deadly enemy 
of science ” 


Thomas Henry Huxley . 1 

By Prof. E. B. Poulton , E\RS. 


W HEN I was invited to deliver the Huxley 
Lecture, and I need not say how great a 
distinction 1 felt the invitation to be, I thought how 
much better it would have been if the address could be 
delivered by one with much longer and more intimate 
associations with the great man whose memory we 
have met to honour My mind at once turned to my 
friend Sir Ray Lankester, who, when Huxley died, 
could look back over nearly forty years and write: 
“ There has been no man or woman whom I have met 
on my journey through life, whom I have loved and 
regarded as I have him, and I feel that the world has 
shrunk and become a poor thing, now that his splendid 
spirit and delightful presence are gone from it Ever since 
I was a little boy he has been my ideal and hero ” I would 
that he could be here to tell us of his abiding memories; 
but as this cannot be, he has most kindly yielded to 
the wish of an old friend and has sent a message :— 

u I believe that no one of Huxley’s scientific friends 
now livmg knew him so well or watched him with so 
keen an affection as I did, and I feel that the centenary 
of his birth is not so much an occasion for dwelling on 
his scientific work as of thinking and speaking of his 
personal characteristics and testifying to his living 
quality and charm. 


„ ‘from tbo Centenary Lecture delivered at the Royal College of Selene 
(Imperial College of Science and Technology), South Kensington, on May 4, 


“ Our main duty towards those who have never seen 
him, the youth of this day—cut off from traditional 
knowledge by the slaughter and disorganisation of the 
Great War—is to urge them to make up for their loss 
by their own effort, to read and discuss Huxley’s 
writings for themselves, not only his published re¬ 
searches but also the delightful essays, full of wit and 
wisdom and an actual gospel of freedom for thought 
and loyalty to truth. Then, too, we have the record 
of his strenuous life preserved for ever in his vivid 
letters—his heroic adhesion to a career in science when 
fate seemed to forbid—his success after long years of 
disappointment—his friendships with Edward Forbes, 
Hooker, Henfrey, Tyndall and Darwin. These men 
were also my father’s friends, and, as a boy, from 1859 
onwards, I became Huxley’s devoted admirer and 
disciple, attending all his lectures in my own time out 
of school, following his contests with Owen and other 
opponents of Darwin, and encouraged by his help and 
personal kindness to share, however humbly, in the 
almost daily excitement of his zoological discoveries 
and his brilliant encounters with doughty knights of 
the pen.” 

The thoughts which Sir Ray Lankester has expressed 
with much greater authority were also toy own—that 
to-day we should try to recall a great personality, the 
man himself, his powers and their growth, his attitude, 
towards life, finding in the attempt that the heights he 
attained were only reached by resolute effort an# 



Supplement to "Nature” May 9 , 1925 


705 


undaunted determination. Thus Huxley will become 
to the young student, not some far-off impossible ideal, 
but a great example and encouragement. 

Huxley was the youngest of the five men who, more 
than all others, gave life to the ancient conception of 
evolution, and made possible the chief intellectual 
inspiration of the modem world. Wallace was two 
years older, 

Spencer five, 

Hooker eight, 
and Darwin six¬ 
teen He tells 
us in his brief 
autobiography 
that he inherited 
from his father 
the faculty for 
drawing, a hot 
temper, and 
“ that amount of 
tenacity of pur¬ 
pose which un¬ 
friendly obser¬ 
vers sometimes 
call obstinacy ” , 
from his mother 
rapidity of 
thought The 
high develop¬ 
ment of this last 
quality was 
referred to by 
Darwin in his 
own autobiogra¬ 
phy: “ I have no 
great quickness 
of apprehension 
or wit which is 
so remarkable 
in some clever 
men, for in¬ 
stance) Huxley.'* 

A keen sense of 
humour was invaluable in his varied dealings with men. 
Think of his words of caution to one who sought a post 
in which there would be numberless “ little vanities and 
rivalries to smooth over and conciliate,” a post which, 
of necessity, required the utmost forbearance : “Now 
you do not 4 suffer fools gladly '; on the contrary, you 
* gladly make fools suffer.' ” The humour here empha¬ 
sises but at the same time softens the advice and renders 
it acceptable. 

Huxley described himself as “ almost a fanatic for 


the sanctity of truth.” Referring to some adverse 
opinion, he wrote to his wife that he did not know what 
was meant by “ the disputed reputation ” unless it was 
“a reputation for getting into disputes,” continuing: “To 
say truth I am not greatly concerned about any reputa¬ 
tion except that of being entirely honest and straightfor¬ 
ward, and that reputation I think and hope I have.” 

He once said that it was only when trying to comfort 

a friend in trouble 
that he was some¬ 
times tempted td 
deviate from the 
strict truth. His 
deeply sympa¬ 
thetic nature is 
also revealed in 
words spoken to 
his son in 1895, 
a few months 
before he died * 
“ It is one of the 
most saddening 
things m life 
that, try as we 
may, we can 
never be certain 
of making people 
happ), whereas 
we can almost 
always be certain 
of making them 
unhappy.” 

Huxley’sdiffer- 
ences with his 
friends — some- 
tirnes sharp 
differences in 
opinions con¬ 
scientiously held, 
where there could 
be no yielding 
on either side 
— brought no 
bitterness and 
no estrangement The issue was treated with the 
utmost candour, and, with regard to it, there was 
the fullest recognition of divergence, but at the 

same time there existed on both sides a fixed deter¬ 

mination that the difference should never be permitted 
to spread beyond the issue and weaken any of the in¬ 
numerable ties by which friend is bound to friend. To 
read his correspondence with those from whom he 
differed is an education in the preservation of 
friendship. 

U I 
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Huxley, like Darwin and Hooker, owed much to the 
years with the Navy, when he was thrown upon his own 
resources in attempting to solve the exciting zoological 
problems which were always confronting him. How 
fully he acknowledged the value of this experience is 
revealed in a letter to Hooker on November 15, 1888, 
when he received the Copley Medal of the Royal Society 
the year after it had been awarded to his friend : 

“ Who ever heard of two biologers getting it one 
after another ? . . It is getting on for forty years 

since we were first ‘ acquent,’ and considering with 
what a very considerable dose of tenacity, vivacity, and 
that glorious firmness (which the beasts who don't like 
us call obstinacy) we are both endowed, the fact that 
we have never had the shadow of a shade of a quarrel 
is more to our credit than being ex-Presidents and 
Copley medallists. 

“ But we have had a masonic bond in .both being 
well salted m early life. I have always felt I owed a 
great deal to my acquaintance with the realities of 
things gained [in] the old Rattlesnake” 

It must be remembered, however, that he suffered a 
good deal of disappointment in the quiet contempt for 
scientific pursuits shown by the officers, and in the long 
periods which passed before he received any intelligence 
of the papers on his researches which he had sent home. 

Far greater trials awaited him when he returned to 
England in 1850, and entered upon four solitary years 
of despondency and vain attempts to obtain a position 
which would enable him to marry without giving up 
the work he loved best. A few weeks after his return 
he wrote to his favourite sister, who had settled in 
America, telling her of his parting with his future wife, 
to whom he had become engaged at Sydney in 1847. 
A few words reveal the solitude he endured : “You 
know I love but few—in the real meaning of the word, 
perhaps, but two—she and you. And now she is away 
and you are away.” 

An even greater trial was the insistent doubt whether 
he was doing right in continuing an engagement with 
so poor a prospect of marriage, and whether he ought 
not to enter a profession and in so doing starve what he 
knew to be the best that was in him. Then there was 
the barrier of distance, a letter requiring three or four, 
sometimes even six months, to reach Sydney; but in 
spite of all the difficulties, it was the correspondence 
with his future wife and his sister which finally con¬ 
firmed him in the determination to keep to the work 
which called forth his highest powers. 

He became an F.R.S.in 1851,when he was twenty-six. 
There were thirty-eight candidates, and the number of 
elections was fifteen, as at the present day. In the 
following year he was awarded the Royal Medal, but 
his pleasure at this recognition could not last long in a 
time of deep disappointment and bitterness. 


“ The honours of men I value so, far as they are 
evidences of power,” he wrote a few days after the awafd 
was made known, “ but with the cynical mistrust of 
their judgment and my own worthiness, which always 
haunts me, I put very little faith in them. Their 
praise makes me sneer inwardly. God forgive me if I 
do them any great wrong.” 

The fierce and bitter rivalries of that tune were a 
further trial, from which we have been happily freed 
by an ever-increasing specialism which leads the 
scientific worker to seek help from another and give 
help to him rather than attempt to enter a strange 
land. 

Huxley was, at this period of his life, an unsuccessful 
candidate for biological chairs at Toronto, Aberdeen, 
Cork, and King’s College, London. While still hoping 
that he might obtain the last of these he wrote to his 
sister, m April 1853, words which reveal the despair 
that was coming over him : 

u In truth I am often very weary. The longer one 
lives the more the ideal and the purpose vanishes out 
of one’s life, and I begin to doubt whether I have done* 
wisely in giving vent to the cherished tendency towards 
Science which has haunted me ever since my childhood. 
... I think it is very likely that if this King’s College 
business goes against me, I may give up the farce 
altogether. . . 

Later in the same year a letter from Sydney brought 
him comfort. “ I wish to Heaven it had reached me 
six months ago,” he wrote, “ it would have saved me a 
world of pain and error.” Thus strengthened he kept 
firm and did not again lose heart, until at length, m 
July 1854, the tide turned and he was appointed to two 
lectureships at the School of Mines, held by Edward 
Forbes, who had just been called to an Edinburgh chair. 
The double post was paid 200 L a year, and yet such 
was the encouragement given to science in those days 
that he wrote on July 30: 41 1 am chief of my own 
department, and my position is considered a very good 
one—as good as anything of its kind in London.” 
However, he had not long to wait before other work 
was offered to him, so that he was able to marry in the 
following year. 

Huxley is well known to have beenene of our finest 
and most powerful speakers, but he gained this success 
by determination and by practice. I have heard Prof. 
Roileston refer to Huxley as a great example of the 
results which may be achieved by one who is not fluent 
by nature. A young man who realises the value of the 
weapon but doubts his own capacity and nerve may 
well take courage when he hears Huxley's account of 
his own feelings as he began his first lecture at the 
Royal Institution in April 1852: “ I can now quite 
understand what it is to be going to be hanged, and 
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nothing but the necessity of the cose prevented me 
from running away.” 

What he became is well shown by the words of a 
would-be critic who attempted to make out that 
Huxley was no great speaker: *' All he did was to set 
some interesting theory unadorned before his audience, 
when such success as he attained was due to the com¬ 
pelling nature of the subject itself,” This surely was 
the highest compliment that could be paid to a man as 
a speaker—that he thought of his subject rather than 
of himself, and it is here that natural fluency becomes 
so great a danger, a temptation to the speaker to 
attitudinise upon his subject rather than to display it, 
to forget that its 44 compelling nature ” can only be 
revealed by serious effort in searching analysis and dear 
description. 

Public speaking remained an effort to the end of his 
life Just as the company was about to enter the 
dining-hall for the Anniversary dinner of the Royal 
Society in 1892, I happened to hear Sir Michael Foster 
ask Huxley to help the officers out of a difficulty by 
proposing the toast of the medallists, in the sudden 
and unavoidable absence of the speaker named on the 
menu. He promised to fill the gap, but 1 am afraid that 
as a result he did not enjoy his dinner, for from time to 
time he sat with closed eyes, evidently thinking deeply 
about his speech. Nevertheless he began by making 
a trenchant reply to a previous speech, and, for his mam 
theme, gave a brief but finished account of the history 
of the medals and the work of the medallists, concluding 
with a charming defence of the Society for the first two 
awards of the Darwin Medal, intended primarily for 
young men : 

“ It lay in the eternal fitness of things that Wallace 
and Hooker should receive the Darwin Medal; and that 
these old young-men should give it a heightened value 
for the young young-men to whom it would hereafter 
pass.” But before this, its value was to be still further 
heightened, for the next award was to a third “ old 
young-man,” and Huxley's last public speech was a 
reply for the medallists when he received the Darwin 
Medal in 1894. 

The clear and beautiful style of Huxley’s writing was 
also an outcome of great effort. “ I have a great love 
and respect for my native tongue,” he wrote in 1891, 
" and take great pains to use it properly. Sometimes I 
write essays half-a-dozen times before I can get them 
into the proper shape , . ; and, in 1887 : 11 When I 

get to a certain point of tinkering my phrases I have to 
put them aside for a day or two." 

Here, as with his public speaking, we may hope that 
his great example will encourage young men of science, 
leading them to practise severe self-criticism and never 

be content with careless writing. There is reason to 


fear that such efforts are quite as necessary now as in 
1894, when Huxley, referring to his speech at the 
twenty-fifth anniversary of Nature, wrote: “ I scolded 
the young fellows pretty sharply for their sloyenly 
writing ” In another respect we may - hope that 
Huxley’s example will be followed. It should never 
be forgotten that he found constant delight in the great 
writers of English; he was not only a great man of 
science, he u warmed both hands before the fire of life " 

This is not the occasion for dwelling on Huxley’S 
zoological or palaeontological discoveries. Dr Chalmers 
Mitchell has told us that when he came to study the 
classical monograph on the Hydrozoa, he at first felt 
some disappointment It was all so familiar, rather like 
the Hamlet which, read for the first time, was found to 
be “ so full of quotations ” So also with the work upon 
birds and his anatomical researches generally as Dr. 
Mitchell well says, ” Huxley’s work was essentially 
living and stimulating, and too often it has become lost 
to sight simply because of the vast superstructures of 
new facts to which it gave rise ” For this reason the 
late Mr G. H Verrall used to say that 14 the best mono¬ 
graph is the one soonest out-of-date ”—a fruitful parent 
supplanted by its own offspring. 

The essential duty of a university, as Huxley believed 
it to be, is set forth in a sentence, written in 1892 : 

“ The modem world knows that the only source of real 
knowledge lies in the application of scientific methods of 
enquiry to the ascertainment of the facts of existence ; 
that the ascertainable is infinitely greater than the 
ascertained, and that the chief business of the teacher 
is not so much to make scholars as to train pioneers ” 

It is interesting to observe how nearly the scientific 
and the literary judgments may agree I have heard 
the following opmion expressed with characteristic 
emphasis by the late Prof York Powell: 

“ Many people think that a university must consist of 
professors, tutors, lecturers, colleges, delegacies, com¬ 
mittees and all kinds of administrative offices, but 
in reality only two things are essential —a library and 
a printing-press, and of rourse for science-men, 
laboratories and a museum ” 

In the introduction to the volumes of Huxley’s 
collected scientific papers, the editors, Sir Michael Foster 
and Sir Ray Lankcstcr, express the fear that his 
classical discoveries may be forgotten. At that time 
it seemed that his collected essays on more general 
subjects would always be widely read ; but the great 
barrier of the War has intervened, and it is now, 1 am 
afraid, necessary to remind young men, as Sir Ray 
Lankester has done, of all that they will lose by the 
neglect of these volumes. 

Much has been written during the past few weeks on 
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the need lor popular reprints of books with sound views 
on economic subjects, and various works have been 
suggested as suitable for the purpose. So far as I am 
aware, no mention has been made of Huxley’s essays 
on these questions, and yet how much misery would 
have been prevented if the wise advice he has given had 
been followed. No doubt can be thrown upon his love 
for the people and desire to better their condition. “ If 
I am to be remembered at all,” he wrote in 1880, “ I 
would rather it should be as ‘ a man who did his best to 
help the people ’ than by any other title.” He put his 
best work into the courses for working-men, and refused 
to consider the proposals to give them up when it was 
suggested that there were now many institutes and 
colleges open to such students. He still wished to give 
them something they could not grt elsewhere, and 
working-men gratefully recognised the work that he 
did for them and loved him for it If his words were 
made readily accessible, there is hope that they would 
find listeners among the men who would suffer most 
from the delusions and chimscras which some among 
them appear to find so attractive. Here are his con¬ 
clusions to the discussion of certain important economic 
questions of his day and ours : 

“ Assuredly, if I believed that any of the schemes 
hitherto proposed for bringing about soc ial amelioration 
were likely to attain their end, I should think what 
remains to me of life well spent in furthering it But 
my interest in these questions did not begin the day 
before yesterday , and, whether right or wrong, it is 
no hasty conclusion of mine that we have small chance 
of doing rightly in this matter (or indeed in any other) 
unless we think rightly. Further, that we shall never 
think rightly in politics until we ha\e cleared our minds 
of delusions, and more especially of the philosophical 
delusions which, as I have endeavoured to show, have 
infested political thought for centuries,” 

”... Seeing how great and manifold are the in¬ 
evitable sufferings of men , how profoundly important 
it is that all should give their best will and devote 
their best intelligence to the alleviation of those suffer¬ 
ings which can be diminished, by seeking out, and, as 
far as lies within human power, removing their 
causes , it is surely lamentable that they should be 
drawn away by speculative chimaeras from the attempt 
to find that narrow path which for nations, as for 
individual men, is the sole road to permanent well¬ 
being ” 

The great event of Huxley’s career was his defence of 
Darwin, leading on to something much wider and 
deeper, the defence of freedom for thought. A large 
part of the volumes of essays is concerned directly or 
indirectly with this subject The necessity for defence, 
both special and general, was amusingly explained by 
him in lus last public utterance when he returned 
thanks for the Royal Society medallists on November 
30,1894. He said that, when the award of the Darwin 


Medal was announced, “ the ingrained instincts of on 
old official ” led him at once to consider u how can my 
Government be justified ? ” He had no such claims, he 
said, as his two predecessors, and had begun to despair 
of providing an answer to the critics of the Royal 
Society, when there occurred to him “ that famous and 
comfortable line . . . ‘ They also serve who only stand 
and wait / ” 

“I am bound to confess,” to continue in his own 
words, “ that the standing and waiting, so far as I am 
concerned, . . has been of a somewhat peculiar char¬ 
acter. I can only explain it, if you will permit me to 
narrate a story which came to me in my old nautical 
days, and which, 1 believe, has just as much foundation 
as a good deal of other information which 1 derived at 
the same period from the same source. There was a 
merchant ship in which a member of the Society of 
Friends had taken passage, and that ship was attacked 
by a pirate, and the captain thereupon put into the 
hands of the member of the Society of Friends a pike, 
and desired him to take part in the subsequent action, 
to which, as you may imagine, the reply was that he 
would do nothing of the kind , but he said that he had 
no objection to stand and w r ait at the gangway He 
did stand and wait with the pike m his hands, and when 
the pirates mounted and showed themselves coming on 
board he thrust his pike with the sharp end forward 
into the persons who were mounting, and he said, 

* Friend, keep on board thine own ship * It is in that 
sense that I venture to interpret the pnnciple of stand¬ 
ing and waiting to which 1 referred. 1 was convinced 
as firmly as I have ever been convinced of anything in 
my life, that the Origin of Species was a ship laden 
with a cargo of ridi value, and which, if she were per¬ 
mitted to pursue her course, would reach a veritable 
scientific GoUonda, and I thought it my duty, however 
naturally averse I might be to fighting, to bid those who 
would disturb her beneficent operations to keep on 
board their own ship ” 

Out of this struggle came the recognition of the fact 
that something much more important than Darwinism 
had been challenged, nothing less indeed than the 
validity of scientific thought. “ The welfare of man¬ 
kind,” Sir Michael Foster has said, “was, in his eyes, 
indissolubly bound up with the advance, the steady, 
nay, the rapid advance of natural knowledge. Any 
hindrance to that advance was, to his mind, a wrong to 
mankind. What hindrance could be more hurtful than 
the contention that natural knowledge was not master 
of its own domain, but must bow its head and keep 
silence when even in its own field it came into conflict 
with the master of another land ? The call to strive for 
the doing away of that hindrance rang loud in Huxley's 
ears.” His answer to that call has had the great result 
that “ scientific ways of thinking, which are even more 
important than scientific discoveries/* may, at least 
in this country, be followed peacefully, while those 
who might have been inclined to raise a barrier are 
now wise enough to “ keep on board their own ship/’ 
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Plant Biology in the ’Seventies. 

By Sir W. T. Thiselton-Dyer, K.C M.G., C.I.E 


T HE Editor’s request for some account of my 
relation with Huxley “ in the organisation of 
the teaching of botany at South Kensmgton ” and 
for reminiscences of him requires some autobiography 
to explain how it arose, 

I was London-bred and educated in London day 
schools. My parents lived in Berkeley Street, where 
my father practised as a physician. A noisy rookery 
woke me in the morning to see the sun on the Crystal 
Palace and Buckingham Palace in mist St. Peter’s 
in Eaton Square was my first school, a classical temple 
long since demolished, balancing the church at the 
other end ; it had produced a senior wrangler, who was 
exhibited on Speech Day, and Sir Charles Dilke was a 
school-fellow I passed on to King’s College School in 
the classical side. 

Summer holidays were spent at Bury Street near 
Edmonton, at the house of my maternal grandfather, 
Thomas Firmingcr, LL D., who had been “ sole 
assistant Astronomer ” with Dr Maskelyne at Green¬ 
wich (1799-1808). I remember his telling me that, 
narrowly escaping being run over in Fleet Street, his 
only anxiety at the moment was the lunar observation 
that night. There was a scientific atmosphere at Bury 
Street; boyish curiosity was stimulated by various 
pieces of apparatus the purpose of which was only 
gradually revealed. There was a primitive electrical 
machine which we induced my grandfather to put into 
action with stnking results. The culminating excite¬ 
ment was an occultation of Jupiter watched through 
a large telescope. I got further nutriment from 
Joyce’s scientific dialogues 
My mother was a keen field botanist; during the 
holidays she initiated me in the Linnsean system and 
the determination of the plants we collected—she 
insisted on securing radical leaves !—in Sir William 
Hooker’s “ British Flora.” I still possess the well- 
thumbed volume. Later, at school, I ran up against 
a school-fellow with a vasculum. I said, “ You are a 
botanist ? ” he replied, (< I am,” and then and there 
we swore eternal friendship. This was Henry Trimen, 
who died director of the Peradeniya Botanic Garden. 

We soon agreed that mere collecting was not a 
sufficient end in itself, and while still schoolboys we 
commenced a botanical survey of Middlesex; it was 
published in 1869. We did not think at the time that 
we should take part later in a larger survey of the 
Empire. Our smaller enterprise afforded more than 
cue illustration of the scientific outcome of such work, 
The Thames is the southern boundary of the county; 


we found on its east side that there were estuarine 
plants brought by the tide, while on the west were 
calciphilous plants brought by winter floods. 

I found a never-failing resource on half-holidays, 
when botanical field-work was out of season, in the 
Geological Museum which was near at hand in Jermyn 
Street. I doubt if anything of its contents escaped 
me, from the vast geological map on the ground floor 
to the solar system on the topmost gallery. But a 
deeper attraction was the evening lectures to working 
men delivered by the professors of the School of Mines. 
Perhaps my frequenting the museum allowed me 
admission without challenge 

It must have been in his memorable course in 1862 
that I first saw Huxley His 1857 portrait recalls to 
me his alert expression, the twinkle of the eye, firm 
mouth, and that general aspect which he called Ibenan. 
His choice of words was always apt, and their delivery 
pleasant to the ear. The lectures themselves were 
carefully prepared ; they were, fortunately, published, 
and remain a classic As is well known, lluxley had 
to rely in Jermyn Street on oral teaching alone, with 
seldom anything to support it but what Flower 
described as “ his great facility for bold and dashing 
sketching.” I can recall only one detail of actual 
demonstration. A plate appeared on the lecture table 
with an oyster and a knife. Having explained that 
the oyster was kept closed by muscular action, he 
remarked, “ If the cook is a person of any judgment at 
all, she will insert the knife here.” He did so, and the 
valves fell apart The quizzical expression and its 
rhythm I knew afterwards to be authentic Huxley. 

It was in these lectures that Huxley, with his in¬ 
variable honesty, told the working men that though 
the Darwinian hypothesis held the field, “ its logical 
foundation was insecure,” and he never shook himself 
from this position. He came to look upon the defect 
as of no importance in view of the impregnable basis 
supplied by palaeontology to evolution. 

The following year I went to Oxford and studied 
mathematics with Henry Smith and chemistry with 
Brodie. I took my degree with honours m both. 
When my father died in 1868, the Berkeley Street 
home was broken up. I had to find a livelihood ; 
teaching seemed the only choice and botany my voca¬ 
tion. It had been decided at Oxford that when there 
was a vacancy in the dormant chair I would be ap¬ 
pointed. This had occurred in 1867 ; but the technical 
disqualification of not having reached M.A. standing 
ruled me out, and the chair went to my friend Lawson, 
a Cambridge man. 
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In 1870 I was appointed professor of botany in the 
Royal College of Science for Ireland, Dublin, under 
the Science and Art Department. The emolument 
wfts little more than nominal, but the teacher was 
fortunate in being unfettered by any curriculum. 
According to the late Prof. Bay ley Balfour, “ the study 
of Botany as a science has been dependent on Medicine, 
and its aim to give the practitioner a correct knowledge 
of the plants which were the source of drugs ” So 
limited, it was a compulsory part of medical training 
with its sequel materia medica. Huxley thought that 
this had become a mischievous encumbrance to study 
constantly more exacting ; the practitioner would use 
drugs, but their manufacture no more concerned him 
than the metallurgy of his instruments a surgeon. 

The ninth edition of the “ Encyclopaedia Britannica ” 
contains the article on botany by the elder Balfour; 
it may be not unfairly regarded as representing the 
current view of the scope and limits of botanical 
science in 1876. It covers more than eighty pages in 
double columns, but does not profess to treat more than 
the “ Structure and Morphology of Plants,” that is, 
little more than flowering plants. It may seem para¬ 
doxical, but in any wide sense it does not treat of botany 
at all. Balfour simply tumbled into the Encyclopaedia 
his class text-book for Edinburgh medical students; 
it is, in fact, no more than an illustrated enumeration 
of the terms devised by Linnaeus for descriptive botany. 
These, especially when clothed in Latin, are in cosmo¬ 
politan use. When exhaustively applied to a par¬ 
ticular plant it is said that a competent artist could 
build up its portrait without seeing it. It is difficult 
to imagine anything more uninspiring than a termino¬ 
logical diet Balfour made it tolerable by a system 
of excursions, which invested it with some reality. 
The greater part of Scotland was traversed ; students 
were introduced to what is now known as “ ecology.” 
Balfour could and did look at plants in relation to 
the conditions of growth; his students got to “ know 
their plants,” which Sir Joseph Hooker thought the 
great desideratum. 

In 1871 I planned and delivered a course in Dublin 
covering the whole vegetable kingdom ; it was a new 
departure in botanical teaching. But, as with Huxley 
in Jermyn Street, I had no laboratory or even a private 
room to myself. No practical work by the students 
or even demonstrations to them were possible. 

My duties in Dublin only occupied the first half of 
the year and afterwards left me free. I returned to 
London at the end of July (1871) and reported myself 
to Capt. Donnelly, the Inspector for science at South 
Kensington. He introduced me to Huxley, who had 
organised in temporary accommodation a six weeks* 
course for teachers, in which he had Michael Foster, 


Lankester, and Rutherford as assistants, I spent a 
day in watching the proceedings. Such courses for 
teachers were vacation work independent of the 
systematic teaching covering the animal kingdom for 
ordinary students, which Huxley continued on the 
same lines as in Jermyn Street; but there was the all- 
important difference that he was now able to supple¬ 
ment oral teaching by practical dissection and demon¬ 
stration. In the following year he inaugurated his 
new laboratories with a summer class, in which the now 
well-known course of ” Elementary Biology ” was 
given for the first time, with the same demonstrators, 
“ assisted by H. N. Martin.” It is not to be wondered 
at that the double-tide of lecturing and the strain of 
organisation in the transfer to South Kensington left 
Huxley “ very shaky in health.” It had been arranged, 
therefore, that he should have a holiday abroad, and 
that in 1873 ” I should take his place and lecture on 
botany ” with “ the application of the same system to 
botanical teaching.” 

Huxley’s first love had been botany; it was the 
subject of his first prize. He attended Lindley’s 
lectures at the Chelsea Botanic Gardens and won 
another, a gold medal, in a competition from the 
Society of Apothecaries. He got no comfort from 
Schleiden’s ” Principles of Scientific Botany ” (1847) 
(nor did I), but explored with better results the Annales 
des sciences naturelles at the British Museum. Later, 
we both drank at the same spring. 

I drew my own inspiration from the fourth edition 
of William Carpenter’s ” Principles of Comparative 
Physiology ” (1854). This contained incidentally the 
only accounts in English for the next quarter of a 
century of the most striking advances in our knowledge 
of the life-histories of plants. Carpenter, as he told 
me, saw Count Lesczyc-Suminski when he brought to 
London the fem-prothallus (1848) which the Ray 
Society scouted. It had been better advised when it 
published in 1862 a translation of Hofmeister’s “ Higher 
Cryptogamia ” (1851). Of this immortal work Sachs 
says: “ When Darwin’s theory was given to the world 
eight years after, the relations of affinity between the 
great divisions of the vegetable kingdom were so well 
established and so patent, that the theory of descent 
had only to accept what genetic morphology had 
actually brought to view.” 

Huxley wrote of Carpenter with affection: u I was 
a very young man, almost friendless in the scientific 
world, when I returned to England, in 1850. I made 
Carpenter’s acquaintance in *851, and was able to 
give him sotne information which he found useful for 
a new edition (the fourth) of the ‘ Principles uf 
parative Physiology.’ From that time he remained * 
friend who did me many a good turn/* 
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I had accepted Sir Joseph Hooker’s invitation to 
assist him by sub-editing his “ Flora of British India/’ 
Teaching at South Kensington continued temporarily 
my attachment to the Science and Art Department, 
but was scarcely compatible with work for it in Dublin, 
which I therefore gave up in 1872. 

About this time the ninth edition of the u Encyclo¬ 
paedia Britartnica ” was started under the editorship of 
Prof* Baynes. Huxley and Clerk Maxwell were helping 
him “ in attempting to cover the ground of modem 
science/* Huxley had made good progress in getting 
the animal kingdom well in hand, and was keen to get 
the vegetable kingdom treated on similar lines, but . . .! 
Towards the end of the year I received a letter from 
him inviting me to meet Baynes at his house, but 
he could only make an appointment for 11 o’clock on 
a wintry night. Huxley opened the door himself, led 
the way to his study, and put on a kettle to boil. 
I was introduced to Baynes, who at once started a 
discussion of “ free will/* Huxley would not have it, 
He told Baynes that if we could project ourselves back 
into the cosmic vapour and then look forward we 
would be seen drinking our gin and water. Baynes 
said no more. As to the vegetable kingdom, Huxley 
got no comfort. Nothing could be done until the 
incubus of Balfour’s preposterous article was got rid 
of, and it appeared that a binding contract with the 
publishers made this impossible. No more could be 
arranged than that I was to join Huxley in writing the 
preliminary article on biology. This was done, and 
published in 1875. I 9 02 the tenth edition gave 

the vegetable kingdom a worthier treatment. Under 
Dr. Scott as botanical editor, it was illustrated and 
illuminated by a series of articles more up-to-date for 
the most part than anything accessible at the time 

The 1873 course commenced on June 24 and lasted 
for six weeks. The lectures presented no difficulty, as 
the ground had already been gone over in Dublin. 
The plan was that adopted by Huxley: a lecture at 
10 o'clock and then an adjournment to the laboratory, 
where each student was provided with a place, micro¬ 
scope, and necessary instrumental appliances. The 
work continued from u to 1 p.m. and from 2 till 4. It 
was expected that, with the assistance of the lecturer 
and his assistants, the students would then have 
succeeded in verifying every material statement made 
in the lecture. 

I was confronted with the difficulty that we had 
no tradition to follow or previoqs experience to guide 
to. The whole business was one of sheer adventure. 
I secured the help of Prof. Lawson from Oxford, and 
abo took over Jeffrey Parker, Huxley’s assistant 
lawson and X took lodgings together at Gunnersbury, 
^ *s to be within easy reach of Kew. For an account 
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of how we worked and with what measure of success I 
must make use of a letter which I wrote to Prof. 
Reynolds Green while the details were fresh in my 
memory. It was not published until after his death 
in 1914. 

“ The difficulties we had to encounter were enormous. 
The first was to keep up a continuous supply of material; 
but we had Kew to draw upon, and a great number of 
helpful friends. Archer in Dublin sent us fresh-water 
Algae (including Closttrium , with its internal display of 
Brownian motion); a banker at Margate, marine Algae 4 ; 
Ransome of Nottingham and De Bary (through 
Lankester), AZthalium ; H. C. Watson, Ptlularta , etc. 
The worst difficulty was to make sure of our own 
ground ; Lawson and I were generally up half the night 
rehearsing the demonstration for the following day. 
However, we soon worked the class up to a pitch of 
enthusiasm, and this helped enormously. I was per¬ 
fectly frank in explaining our own inexperience and 
enlisting its help. The more expert men often had 
good luck in 1 getting things out/ The upshot was 
that we succeeded in showing shoals of things that had 
never been seen in England before. News of what was 
going on soon got about, and though we were flattered, 
we were a good deal bothered by visitors. No one had 
ever seen in this country an active plasmodium of a 
Myxomycete, and Klein asked to be telegraphed for 
when it began to work. W Kitchen Parker spent 
most of his time in the laboratory. Sir Edward 
Poynter came to see vegetable spermatozoids, and we 
gratified him with those of Ckara under a one-twelfth 
immersion objective. Gymnosperms gave us most 
trouble. I was very keen to demonstrate what 
Hofmeister had done, and to trace the outcome and 
fate of the megaspore from the Fern upwards. It 
would have seemed hopeless if Casimir de Candolle 
had not come to England after working with Stras- 
burger, and brought a number of preparations with 
him. He showed me that the difficulties were not 
insuperable. This was before the days of microtomes, 
or even embedding. . . . However, the ground of the 
new teaching was broken once for all/' 

I was fairly brain-tired at the end. But three weeks 
with the 1st Oxfordshire Light Infantry—the University 
Corps—at the Dartmoor manoeuvres remedied that. 
The occasion was memorable, as this was the first time 
that volunteers had been brigaded with regular troups. 
I went back to the ranks, and I am afraid my energetic 
sergeant, now the venerable Provost of Queen's College, 
found me rather slack. 

Huxley and Donnelly were more than satisfied with 
our experiment; the former asked me to take charge of 
the practical work of his biology class in the following 
year. It had a surprise visit from the President of the 
Council (the Duke of Richmond) and the Education 
Minister (Lord Sandon). 

In J875 I was asked to repeat my own course in a 
more leisurely eight weeks, with Vines as demonstrator. 
I gave it again the following year, when I willingly 
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complied with Donnelly’s wish that women teachers 
should be included, and for the first time. 

In 1875 Disraeli, with whom I never had any 
acquaintance or communication, appointed me assistant 
director of Kew. I should have preferred staying at 
South Kensington if any hope of a permanent appoint¬ 
ment could have been held out But this appeared to 
be impossible. However, I was asked (and permitted) 
to give a final course in 1880, consisting only of the 
lectures. 

Having put my hand to the Kew plough, I felt in 
honour bound not to draw back. But this disposed 
of my teaching ambition. If my friend Prof. Oliver 
is right in giving me credit for establishing the “ New 
Botany,” it was the co-operation and sympathy of 
Huxley that made it possible, and that is a memory 
to be proud of. 

I think I may claim that my 1871 Dublin syllabus 
was the first rough sketch. [ will quote the first 
sentence: 




“ Botany, the study of Plants; correlative to 
Zoology, the study of Animals. The two conjointly 
form Biology, the study of Living things.” 

In 1875 Huxley wrote in the preface of his “ Practical 
Instruction m Elementary Biology ” : 

“ Twenty years ago, I arrived at the conviction that 
the study of living bodies is really one discipline, 
which is divided into Zoology and Botany simply as a 
matter of convenience.” 

Twenty years before finds Huxley in touch with 
William Carpenter and the “ Principles of Comparative 
Physiology” This was the germ which eventually 
fructified in the laboratories at South Kensington 
inaugurated in 1872 

And in Dublin half a century later (1922) Dr. Dixon, 
the University professor, has presented his students 
with what I can only describe as a consummate 
and beautiful picture of detailed “ Practical Plant 
Biology ” 


Teaching: of Biological Science. 

By Prof. F. 0 . Bower, F.R S 


T HE influence of Prof. Huxley has moulded 
education in many ways. Others will tell of 
his activities as a zoologist, as an administrator, and 
member of many Royal Commissions; and as an 
essayist and writer of text-books that profoundly 
affected the schools at the time when scientific subjects 
were first entering into competition with the strict 
discipline of the classics. But now, half a century 
after the event, it may not be so readily remembered 
that it is to Huxley’s initiative that the current method 
of laboratory teaching of the biological sciences in 
universities and colleges is mainly due. 

Up to the middle of the nineteenth century authori¬ 
tative statement by the teacher, rather than personal 
observation, was the source of knowledge for the 
ordinary student of the biological sciences. It is true 
that occasional microscopic demonstration had been 
early initiated in Edinburgh by the cider Balfour. We 
read also of Hofmeister guiding the laboratory work 
of a band of enthusiasts in Tubingen; and elsewhere 
no doubt sporadic work was being done in biological 
laboratories But it is undoubtedly to Huxley that 
we owe the initiation of that systematic laboratory 
training which has now become general. He laid 
special stress upon personal observation at first-hand 
as the leading feature of biological study, even for 
elementary students. He did not abolish the lecture- 
room, but he linked it with the laboratory, so that the 
student, duly primed with a vivid description of what 


others had seen, passed to the laboratory to see, 
confirm, or criticise for himself. Those who have 
grown up under this newer method will with difficulty 
realise the revulsion thus brought about. Its effect 
was at a single stroke to convert each student into a 
potential investigator On the other hand, the new 
method would react inevitably upon the teacher, 
boomerang-fashion. Knowing that any or all of his 
students might form an independent estimate of the 
matter in hand, he must not only be accurate in fact, 
but also be ready for discussion. Every laboratory 
class became at once a potential board of examination 
of the demonstrating staff. 

I had not the advantage of seeing for myself the first 
experimental trials of the new method. We may 
imagine what kind of courses they must have been 
under the direct management of Huxley himself, 
assisted by Burdon-Sanderson, Martin, Thiselton-Dyer, 
and Ray Lankester. The course for beginners was 
soon crystallised into the well-known volume on 
“ Elementary Biology,” by Huxley and Martin. Here 
a number of carefully selected plants and animals, 
starting from the simplest and progressing to more 
complex forms, were subjected to detailed structural 
analysis, together with some simple physiological 
experiments. The text described each step of pre* 
paration, and the results to be expected. Thus the 
method became stereotyped. Where the book fell 
into less expert hands, and its spirit filtered through 
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less potent minds, the results were naturally less 
satisfactory; but this fact does not discount the 
excellence of the method. 

Very soon more detailed courses were devised 
respectively on animals and plants separately. Those 
on plants were conducted by Thiselton-Dyer, and I 
demonstrated to some of the earliest of these, with 
Vines, Marshall Ward, and Alexander MacNab as 
colleagues. The method was the same, and the courses 
were held in Huxley’s laboratory. Hut he himself 
was only seen at intervals, and took no part in the 
botanical work. About this time Vines had tenta¬ 
tively spread the system to 
Cambridge, where a small 
band of enthusiasts gathered 
around him in a room lent for 
the purpose in the physio¬ 
logical department by Sir 
Michael Foster; among these 
I was one of the earliest ad¬ 
herents 

Having this experience in 
hand of the practical working 
of the new method, the transi¬ 
tion was not difficult from 
demonstrator to lecturer, and 
in 1882 I found myself ap¬ 
pointed to conduct the regular 
courses in botany for teachers 
in training which were then 
initiated* in place of the oc¬ 
casional courses for selected 
school-teachers in the summer. 

The elementary course consisted 
of lectures and laboratory work, 
for which I was personally re¬ 
sponsible. Up to this time 1 
had only seen Huxley occa¬ 
sionally, and never at near hand. T was still 
inclined to visualise him as he appeared in photo¬ 
graphs of the period of the Oxford Meeting of the 
British Association: as the protagonist of Darwin¬ 
ism, with aspect as incisive as his speech, and arrayed 
in the dress of the period. In coming into close official 
relation with Huxley I found him to be a man of 
medium height, with a well-knit figure, rather greyish 
in complexion,, clean-shaved, but with side-whiskers, 
and plentiful grey hair, worn rather long, and brushed 
sharply back from a face that bore an eager and vivid 
but kindly expression. His well-cut fashionable 
clothes can scarcely have come from any other source 
than Savile Row. These, together with spats and neat 
boots* all conveyed the impression of a man of the world 
rather than the pundit* 


Certain characteristic incidents dunng these years 
under Huxley remain engraven on my memory, and 
each conveys its own sidelight on his activities and 
methods. That most deeply impressed w'as on the 
occasion of my first lecture, naturally a moment of 
trepidation for a beginner. The day before tins event 
was due, a message came to me : “ The Dean presents 
his compliments, and will you have any objection to 
his attending your first lecture ? ” I replied, perhaps 
straining the strict truth, that I should be happy to 
see him. He entered the lecture-room w r ith me, con¬ 
versing pleasantly. But he sat himself in the middle 
of the front row, stretched out 
his legs, buried his thin in his 
waistcoat, and snorted at inter¬ 
vals. At the close of the lec¬ 
ture he said cryptically that he 
had been interested, and that 
I had told him various things 
he had never heard before. 
Then came the reward for this 
trying ordeal, for he said: 
“ There is one thing l should 
like to tell you as a young 
lecturer: lecture your audi¬ 
ence, do not lecture your black¬ 
board/’ He went up to the 
black-board, took a piece of 
chalk and began to draw, then 
looking over his right shoulder 
he said “ Cultivate this atti¬ 
tude ” I have never forgotten 
that advice, and have passed 
it on to many other beginners. 
But why do not all seniors help 
their junior staff by similar 
kindly advice ? 

This whole incident showed 
a virile but genial method in handling a junior. He 
left it open to me to say u No ” But being present he 
laid himself out to be helpful. So far as I remember, 
he never again entered my lecture-room or laboratory 
while work was going on He had sampled the methods 
of his junior, and then left him to work them out in his 
own way. Doubtless, however, he had his own means 
of judging whether the work was going on satisfactorily. 

Another incident was the sitting of a committee, 
called together by General Donnelly, to devise a scheme 
for exhibits at the Bethnal Green Museum, illustrative 
of natural products of use to man. Huxley was the 
chief figure, but with him were ('handler Roberts- 
Austen, Guthrie, Judd, Church, and others. After 
general principles had been laid down, Huxley told us 
that he intended to take the pig, and to show by 
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From n photograph by H. Huxley, about 1881 
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exhibits in museum cases how every part of its body 
is made useful: bristles for brushes, the hide for saddle- 
covers and book-binding, as well as the rest for human 
food. He then suddenly turned to me and asked: 
“ What will you do for the Vegetable Kingdom ? ” I 
replied I would undertake an exhibit of the Crucifer®. 
Unfortunately, so far as I am aware, the scheme was 
never pursued; but it illustrated Huxley’s desire to 
make the science of ordinary life real to the general 
public. 

In 1883 Huxley was appointed president of the 
Royal Society, and I thought it my duty to offer 
congratulations to my chief. Rather shyly I made 
my little speech, but was rather taken aback by the 
rejoinder: “You might as well congratulate a man 
on carrying two hundredweights on his shoulders/’ 
Clearly what impressed him was not so much the 
dignity of the supreme official position in science in 
Britain as the obligations which it laid upon him ; and 
these, as we have good reason to believe, he carried out 
to the detriment of his health. 

In 1884 the chair of botany at Oxford was vacant, 
and I asked Huxley’s advice as to entering a candi¬ 
dature for it. He strongly urged that “ Any young 
man who has confidence in himself should stay in 


Ixmdon, It is the centre of scientific life, where he 
will hear of novelties as they arise.” He then illus¬ 
trated his thesis by a brief sketch of his own life, which 
I regret I did not write down at once. He told me of 
his difficult position after return from the expedition 
in H.M.S. Rattlesnake, of his ill-health, and his literary 
efforts as a young married man. He wound up with 
the phrase: “ And I don’t suppose there was a more 
unpromising couple in London than we were.” Con¬ 
sidering his final success, this illustration greatly 
strengthened his argument; but I entered a candidature, 
and failed before my senior. Sir Isaac Balfour. Here 
again we see Huxley’s sympathetic treatment of a 
younger man. But his general thesis may be held as 
still open for debate. 

After assummg the presidency of the Royal Society 
Huxley’s attendance at the Royal College became less 
regular. Rumours of ill-health began to circulate, and 
his teaching duties devolved more and more upon his 
senior assistant, Howes. Meanwhile, I left South 
Kensington in 1885 on appointment to Glasgow, and 
excepting for his last appearance in proposing the vote 
of thanks to Lord Salisbury for his presidential address 
in 1894, at the British Association at Oxford, I rarely 
saw him after that date. 


The Beginnings of Instruction in General Biology. 

By Prof. S. H. Vines, F.R.S, 


M Y personal association with Prof. Huxley was 
connected with the courses of instruction in 
general biology which he devised and conducted in the 
early ’seventies at South Kensington. By his bio¬ 
logical friends he was ever after known as “ the 
General,” a tribute, no doubt, to the value of the idea 
by which these courses were inspired, the idea of the 
unity of life. Zoology and botany were making rapid 
progress at the time, but rather in water-tight com¬ 
partments : the students of the one science felt but 
little interest in the other, failing to recognise the dose 
similarity of the aims, the problems, and the methods 
of the two sciences. Having propounded the doctrine 
of protoplasm as the physical basis of life, Huxley 
logically inferred that animals and plants represent two 
divergent lines of protoplasmic evolution from a 
common starting-point. It was to illustrate this line 
of thought that the courses in general biology were 
planned. They involved the detailed comparative 
study of a series of animals and of plants, representative 
of various stages of evolution. The original programme 
was published as a small book known as Huxley and 
Martin’s “ Elementary Biology.” 

The first of these courses was held in the summer of 
1873, and lasted for about six weeks. The daily intro¬ 


ductory lecture was given by Huxley himself, and then 
the students, who were, I believe, elementary school 
teachers, went into the laboratory to verify lor them¬ 
selves the facts which had been described in the lecture. 
This they did under the guidance of a staff of demon¬ 
strators, who, on this occasion at any rate, were fully 
worthy of their chief. Unless I am mistaken, among 
them were the late Sir Michael Foster, the late Prof. 
Rutherford, Sir E. Ray Lankester, Sir William 
Thiselton-Dyer, and the late Prof. Lawson, of Oxford. 
The laboratory work covered two hours in the morning 
and two in the afternoon; it was sufficiently arduous 
to tax the energies of both students and demonstrators. 

The first course was so successful that it was repeated 
in the following summer (1874), but with a different 
staff of demonstrators. Zoology was represented by 
the late Profs. H. Newell Martin and Jeffrey Parker, 
and botany by Sir W. Thiselton-Dyer and myselL I 
was then an undergraduate of Christ's College, Cam¬ 
bridge, and was offered the appointment by Newell 
Martin, who was a senior undergraduate of the same 
college. It was a great, almost oppressive, honour to 
be introduced to Huxley as one of Ids junior assistants* 
However, he was most kind and encouraging, though 
he did not spare criticism when necessary on making 
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his rounds in the laboratory. His lectures were & 
revelation to me, so lucid, so well-proportioned, so 
convincingly expressed. It was altogether a memor¬ 
able experience, an invaluable apprenticeship in the art 
of teaching science. 

The course of general biology was not, I believe, 
repeated at South Kensington, successful as it had been: 
it was, however, reproduced widely throughout the 
country, and still survives in some places—Cambridge 
19 ,1 think, one. But it seems to me that the original 
glory has departed : the gTeat leading idea of the 
unity of life has been lost sight of, and the course tends 
to degenerate into the uninspired study of the details of 
structure of certain typical animals and plants. 

Nevertheless, the fresh impulse that Huxley thus 


gave to biological study has not failed to produce 
lasting effects. It materially affected the teaching 
and study of botany in Great Britain, directing 
attention to the fact that plants are of interest, not 
merely from the systematic, hortus siccus, point of view, 
but also, and chiefly, because they are living things the 
mode of life of which, though different from that of 
animals, is equally the manifestation of those funda¬ 
mental properties of the protoplasm of which both 
plants and animals consist. Botanical courses on 
these lines were conducted at South Kensington in 
the spring of 1875 aad m summer of 1876 by Sir 
W. Thiselton-Dyer, in both of which I acted as one of 
the demonstrators. Afterwards, a special professorship 
of botany was instituted there to carry on the tradition. 


Huxley and Evolution. 

By W. Bateson, F.R.S. 


F ROM time to time I am asked by students, 
botanical and other. Was Huxley a great man ? 
Did he do very much ? I have a clear answer. I say, 
if you were a zoologist you could not ask that question, 
for you would know that Huxley worked over almost 
the whole face of zoology, and that so much of modem 
classification and terminology is the product of his 
logic and “ organised common sense ” that if we turn 
to any text-book earlier than about 1850, when Huxley's 
operations were beginning, we feel ourselves in zoo¬ 
logical pie-history. It is all very well to say that 
anybody who chose to look could see that starfishes, 
Holothurians and Medusae should not be classed to¬ 
gether and with various other creatures, but neither 
Lamarck nor Cuvier did notice that Radiata and Polyps 
were preposterous medleys. Most of the great groups 
at one time or another came under Huxley's attention, 
and his instinct for order and his morphological sagacity 
were so sure that his judgment has been generally 
accepted by his successors. 

I am aware, however, that on the occasion of this 
centenary the services we are to commemorate are 
not those which he rendered as a great architect of 
academic morphology. To the world, scientific as well 
as lay, Huxley is chiefly famous as the champion of 
evolutionary doctrine, whose vigorous and skilful 
advocacy counted for so much in obtaining the favour¬ 
able verdict of the public. The opportunity was 
prodigious* He had a splendid case. Among his 
opponents ware persons of the highest consequence, 
some of whom for this particular contest were equipped 
toith nothing beyond the complacency of ignorance. 
He was/ moreover, willing to take pains—a very 
lormidable qualification in a controversialist. Such 
papers at Hfuxley on Suarez, Huxley v* Gladstone in 


the matter of the Gadarene swine or the order of 
vertebrate succession, provided a rare entertainment, 
of which the like—to compare small with great—had 
scarcely been seen since Bentley's Phalans; though 
without disrespect to the victors in those decisive 
engagements, one may perhaps doubt whether either 
of them went about their daily business loaded with 
quite the weight of extensive and peculiar learning whidi' 
upon emergency they produced with perfect spontaneity 
to the confusion of their opponents. 

Looking back over that critical period, we wonder 
at the persistent bad leadership of the opposition. 
The only weapon by which they might have impeded 
progress was one they never seem to have thought of 
using, namely, silence. Had authority contented itself 
with observing that similar notions had been pro¬ 
mulgated not infrequently for nearly a century before 
without meeting the general approval of naturalists, 
adding possibly a few soothing and carminative words 
to the effect that, whether true or not, these techni¬ 
calities left the fundamentals of revelation undisturbed, 
but disclaiming any particular interest in the topic, 
trouble would have been long postponed, perhaps 
avoided indefinitely. 

If that course had been pursued, we professionals 
would be remembering Huxley as a sound naturalist 
and an acute observer, though scarcely perhaps on a 
scale amounting to a celebration. Geneticists certainly 
are notlikely to forget him. Through all his triumphant 
vindications of the doctrine of descent as a general 
proposition, he never forgot the weak spot. Again and 
again he declared it to exist in “ the group of pheno¬ 
mena which I mentioned to you under the name of 
Hybridism, and which I explained to consist in the 
sterility of the offspring of certain species when crossed 
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with one another ” (1863). 1 In the same year he writes 
to Kingsley: “ From the first time I wrote about 
Darwin’s book in the Times . . . until now, it has been 
obvious to me that this is the weak point of Darwin’s 
doctrine. He has shown that selective breeding is 
a vera causa for morphological species ; but he has not 
yet shown it a vera causa for physiological species 
But I entertain little doubt that a carefully devised 
system of experimentation would produce physio¬ 
logical speues by selection, only the feat has not been 
performed yet.” 

Nothing that has happened since at all mitigates the 
seriousness of this criticism The words quoted above 
may indeed be used to-day with an even stronger 
emphasis, though I doubt whether many of those best 
acquainted with modem genetics are so sanguine as 
Huxley was, that by the most carefully devised system 
of experimentation are we in the least likely to produce 
physiological species by selection. Rather have we 
come to suspect that no amount of selection or accumula¬ 
tion of such variations as we commonly see contem¬ 
poraneously occurring can ever culminate m the pro¬ 
duction of that “ complete physiological divergence ” 
to which the term species is critically applicable. 
With entire candour Huxley reiterated that if this were 
the necessary and inevitable result of all experiments, 
the Darwinian hypothesis would be “ shattered.” 
Nothing was to be gained by glozing that difficulty. 
The grounds of the evolutionary faith are otherwise 
so solid that no alternative can ever be considered 
again ; but chiefly for the reason so prominently named 
by Huxley, which modern genetical research has so 
greatly reinforced, the representations of that process 
which found such facile acceptance m his time no longer 
satisfy us. 

On another occasion Huxley’s admirable scientific 
judgment came near to rendering a great service, if 
not to science, at least to Darwin. The manuscript 
of the Pangenesis chapter, published at the end of 
“ Animals and Plants,” was submitted to him for an 
opinion (1865). What he then replied we do not know, 
for the letter is not published among his correspondence, 
being, I imagine, lost But its tenor may be inferred 
from the sentence in Darwin’s answer , 11 1 do not doubt 
your judgment is perfectly just, and I will try to per¬ 
suade myself not to publish.” Huxley unfortunately 
weakened and replied that he had not at all meant to 
stop the publication, that he really should not like to 
take that responsibility, etc. So this curious chapter 
appeared, revealing that Darwin must have gone 
through life never apprehending the significance of 
cell-division, and almost without curiosity as to what 
was then already known of the process by which 

1 “Collected Essay*,” vol xd^, p 463 


animals and plants are reproduced. From other 
passages the modem reader of course would suspect 
as much, but if Huxley’s discretion had prevailed, 
illusion need not have been totally destroyed. 

As we can now see very well, both Darwin and 
Huxley in a sense mistook the character of their own 
work. They were assembling materials and laying a 
foundation, well and truly, be it said, though, like so 
many of their contemporaries, they imagined they were 
finishing a permanent edifice. Huxley himself, as he 
stands in Collier’s picture, confidently facing his 
audience with the skull in his hand, might almost be 
the model for Max Beerbohm’s “ The Future—as the 
XIXth Century saw it ” Looking forward, the 
Victorian type sees his successor, the duplicate of 
himself, the same features, same proportions, same 
frock coat, only magnified enormously. In biology at 
least there were no misgivings in those days, and few 
attempts to look far behind the obvious. Genetics, 
the experimental study of developmental mechanics, 
and, in general, the prosecution of more rigorous 
analysis, are an independent development, related to 
what went before about as much as the arch was to 
the architrave. 

Late in life Huxley attacked the Gentians, and after 
a year’s work published his “ Notes and Queries ” on 
that natural order. 2 It was considered an admirable 
discussion, and 1 can believe it to be so The whole 
senes of genera are there arranged in a logical order 
of inter-relationships based on the differentiation of the 
floral parts in adaptation to fertilisation by insects. 
To be sure, as he explicitly states, this consideration 
cannot be supposed to have decided the numerous other 
features of habit, or of leaf-structure, or the various 
other anatomical points in which the plants also differ, 
but he has “ little doubt that, with larger knowledge, 
analogous causes will be found operative in all these 
cases.” The “ larger knowledge ” to which Huxley 
is looking forward is to be the same kind of knowledge, 
only more of it. The knowledge his successors seek 
is of a wholly different order. No one better than 
Huxley knew that some day the problems of life must 
be investigated by the methods of physical science if 
biological speculation is not to degenerate into a barren 
debate. That ambition, which in Huxley’s day was 
a pious and impotent fantasy, has become the immanent 
and informing hope in which all modern evolutionary 
research is directed The Gentians well illustrate the 
change; for I suppose we would resign ourselvefc to 
ignorance of the teleological meaning of their floral 
apparatus if some one would give us an analysis of the 
mechanical forces by which the flowers of G. campestns 
develop their parts in fours, and demonstrate how they 

1 Unnean Journal—Botany, 24,1&87. * 
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*re related to the mechanism by which many closely 
related species divide their flowers into fives. 

Yet if our immediate aims are so distinct, our 
ultimate purpose is the same. In Huxley we shall 
always reverence one in the fruits of whose victory for 
truth and liberty we are still sharing. The direction 
of public opinion is a most precarious art, demanding 
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imagination and a large knowledge of human nature. 
Of that art Huxley was an incomparable master ; and 
the fact that thousands are now engaged without 
hindrance in the prosecution of those researches to 
which he devoted his whole life, is the direct result of 
his eloquence and courage. “ Other men laboured, 
and ye are entered into their labours.” 


Huxley as Evolutionist. 

By Prof. J. Arthur Thomson. 


W HEN Darwin published his “Origin of Species ” 
Huxley sprang at once to his side, and he 
never wavered in his loyalty to the general idea of 
evolution, towards which he had been previously not 
more than critical. On palaeontological grounds alone, 
he tells us, he was quite convinced ; and in the “ flash 
of light ” that Darwin gave him, he saw the evolution 
doctrine as “a statement of historical fact.” This 
was partly because Darwin had a workable causal 
hypothesis behind the modal formula. As a champion 
of the evolutionist position Huxley did great service, 
in his American addresses for example, in showing 
how the formula fitted the facts, and in rebutting such 
criticisms as were begotten of ignorance and misunder¬ 
standing He was a fearless protagonist, “ a braw 
fighter.” He certainly quickened the not unnaturally 
slow acceptance of the evolution idea 

Huxley was also favourable to the theory of natural 
selection, “ the selective power, which Mr. Darwin has 
Satisfactorily shown to exist in Nature ” ; but he was 
doubtful whether it was strong enough to bear the 
heavy burden laid on its shoulders. 

“ How far * natural selection * suffices for the pro¬ 
duction of species remains to be seen. Few can doubt 
that, if not the whole cause, it is a very important 
factor in that operation ; and that it must play a 
great part in the sorting out of varieties into those 
which are transitory and those which are permanent.” 

Why was Huxley doubtful ? Because, as he says, 
the logical foundation of the theory of natural selection 
is incomplete until it has been definitely proved that 
selective breeding can give rise to varieties infertile 
with one another. Moreover, he said, it is necessary 
to know more about the raw materials on which the 
Selective process operates—about the variations in fact 
and their causes. He had other difficulties, but these 
two were most important—the ordinary reproductive 
discontinuity of species and the nature of variations. 
thus his fine-edged scientific temperament forced him 
to a titige Skepsts —“ doubt which so loves the truth 
that it neither dares rest in doubting, nor extinguish 
* fcftotf by unjustifiable belief.” As Prof. E. B. Poulton 


has shown in detail, Huxley did not in the course of 
his life become either colder or warmer to what he 
called the hypothesis of natural selection. lie con¬ 
tinued to think that it was part of the answer to the 
evolution problem. 

In regard to variations, Huxley was quite definite 
in distinguishing them from impressed “ modifications ” 
Speaking of Ancon sheep and the like, he said : 

“ Doubtless there were determining causes for these 
[varieties] as for all other phenomena, but they do 
not appear; and we can he tolerably certain that what 
are ordinarily understood as changes in physical con¬ 
ditions, as m climate, in food, or the like, did not take 
place and had nothing to do with the matter It was 
no case of what is commonly called adaptation to 
circumstances ; but, to use a conveniently erroneous 
phrase, the variations arose spontaneously.” 

It seemed to Huxley intelligible that minor varia¬ 
tions should arise, ‘ as intelligible as the general similar¬ 
ity, if we reflect how complex the co-operating 1 bundles 
of forces ' are, and how improbable it is that, in any 
case, their true resultant shall coincide with any mean 
between the more obvious characters of the two parents.” 

Impressed by such cases as the sudden appearance 
of the short-legged Ancon sheep or of hexadactyle 
children, Huxley kept hold of the idea of discontinuous 
or saltatory variations: “ We believe that Nature 

does make jumps now and then, and a recognition of 
the fact is of no small importance in disposing of many 
minor objections to the doctrine of transmutation.” He 
said that Darwin's position would have been stronger 
than it is if he had not embarrassed himself with the 
aphorism, Natura non faett saltum. It comes to this, 
that Huxley foresaw part of the truth that there is in the 
mutation theory ; he had a glimpse of Natura saltatrix . 

There is no doubt that Huxley believed in “an 
internal metamorphic tendency ” as well as “ an 
internal conservative tendency.” The second is organic 
inertia and is expressed in individual stability and in the 
hereditary persistence of a specific organisation. As to 
the n\etamorphic tendency—to give rise to something 
new—Huxley thought of “ a struggle for existence with¬ 
in the organism,” an interesting anticipation of Roux's 
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“ Kampf der Teile im Organismus ” and of Weismann’s 
44 Germinal Selection,” “ Multitudes of these [mole¬ 
cules], having diverse tendencies, are competing with 
one another for opportunity to exist and multiply; 
and the organism, as a whole, is as much the product 
of the molecules which are victorious as the Fauna, or 
Flora, of a country is the product of the victorious 
organic beings in it.” 

One of Huxley’s striking remarks was that the 
primitive protoplasm was like “ a sort of active crystal 
with the capacity of giving rise to a great number of 
pseudomorphs; and I conceive that external con¬ 
ditions favour one or the other pseudomorph, but 
leave the fundamental mechanism untouched.” As to 
the transmissibility of somatic modifications, he had an 
open mind— 44 I am too much of a sceptic to deny the 
possibility of anything ’ ’—but we do not know that he ever 
found any trustworthy evidence to lead him towards the 
affirmative position. In 1890 he wrote: 44 I absolutely 
disbelieve in use-inheritance as the evidence stands,” 

Huxley was evidently prepared to find evidence 
that 44 variability is definite, and is determined in 
certain directions rather than others by conditions 
inherent in that which varies.” Like Darwin, he also 
attached importance to the idea of 44 correlated varia¬ 
tion ” ; “ the selective process carries the general 
constitution along with the advantageous special 
peculiarity,” and the general constitution may express 
itself in variations that are indifferent as well as in 
those that are useful. 

In his autobiography, certainly a remarkable docu¬ 
ment, Huxley says : “lam not sure that I have not 
all along been a sort of mechanical engineer in partibus 
infdehum The only part of his medical course that 
really and deeply interested him was physiology, 44 the 
mechanical engineering of living machines.” He speaks 
of the extraordinary attraction he felt towards 44 the 
study of the intricacies of living structure ” He 
confesses: 44 1 am afraid there is very little of the 
genuine naturalist in me ”; and one cannot but re¬ 
member how, when some zoologist asked him as to his 
manner of dealing with birds m a current course of 
lectures on comparative anatomy, he answered: 44 1 
intend to treat them as extinct animals.” 

We refer to this outlook because it explains, perhaps, 
what seems to us a marked limitation in Huxley’s view 
of the 44 struggle for existence.” No doubt he tells us 
that the struggle is more than 44 a sort of fight ” ; no 
doubt in the appendix to his Romanes lecture he 
refers to gregariousness, sociality, enforced 44 renuncia¬ 
tion of self-will,” and 44 rudimentary ethical process ” 
among higher animals; but the fact remains that he 
gives the student an impression of animate Nature as 
44 a vast gladiatorial show,” 44 a Hobbesian warfare,” 


u a dismal cockpit.” Therefore man, he argued, in 
his endeavours after social progress must set his face 
in a direction opposite to that of Nature’s regime. 

Darwin’s picture of the struggle for existence was 
broader and subtler. The formula must be used, he 
said, in 44 a large and metaphorical sense,” covering all 
the thrusts and parries that organisms make against 
environing limitations and difficulties. It includes not 
only internecine competition for food and foothold, 
but endeavours to give the family a good send-off in 
life. Darwin’s wide experience as a naturalist, study¬ 
ing the life of creatures as it is lived in Nature, made 
him not only clear in regard to the doom of the unlit 
lamp and the ungirt loin, but also appreciative of the 
time and energy that many animals expend in other- 
regarding activities which secure the safety and welfare 
of the offspring. The struggle for existence rises into 
an endeavour after well-being; and man must learn 
from Nature’s tactics rather than seek to reverse them. 

It seemed to Huxley that 44 perhaps the most re¬ 
markable service to the philosophy of Biology rendered 
by Mr. Darwin is the reconciliation of Teleology and 
Morphology, and the explanation of the facts of both 
which his views offer.” The old teleology which 
pictured man’s eye being made as it is in order that 
man should see clearly 44 has undoubtedly received 
its death-blow.” 44 Nevertheless, it is necessary to 
remember that there is a wider Teleology, which is not 
touched by the doctrine of Evolution, but is actually 
based upon the fundamental proposition of Evolution ” 
—to wit, a continuity of orderly becoming, according to 
definite laws, from the 44 primitive nebulosity ” onwards. 

Whatever primeval order of Nature we choose to 
start from, it implies the possibility of the origin of 
adaptable organisms and the establishment of a stable 
Systema Natures ; it implies the possibility of man and 
his science; and, as Aristotle taught,,there can be 
nothing in the end of a natural process of becoming 
which was not also present in kind in the beginning, 
whatever beginning we begin with. The one death- 
watch in the wooden clock, to use Huxley's comparison, 
said that he could find nothing but 44 mechanism.” If 
this corresponds to the position of descriptive natural¬ 
ism, it is quite right. But if the same death-watch 
went on to say that the dock was not contrived for a 
purpose, he would be quite wrong. But wrong in 
another direction would be the death-watch who main¬ 
tained that the final cause and purpose of the dock 
was to tick, just as he himself did. The safer position 
would be to condude that the purpose of the dock 
lay beyond the purview of beetle faculties. So, said 
Huxley, we must not be too sure that the cosmic 
ticking we hear is evolution’s increasing purpose* 
These matters seemed to him out of coach* 
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Huxley as Anthropologist. 

By Sir Arthur Keith, F.R.S. 


I N the spring of 1857, two and a half years before the 
“ Origin of Species ” was published, certain events 
occurred in London which compelled Huxley to apply 
himself to the scientific study of the human body. As 
a student of medicine he had learned the elements of 
human anatomy, but from the time he left the Medical 
School of Charing Cross Hospital in 1846 until 1854, 
when he obtained his first teaching appointment in the 
School of Mines, his investigations had been confined 
to the structure of invertebrate animals. At the School 
of Mines he very quickly saw that if he wished to share 
in the prevalent movement which was then interpreting 
the faunas of past geological periods, he had to become 
a master of vertebrate anatomy. He planned a cam¬ 
paign which would carry him from one end of the verte¬ 
brate kingdom to the other, and proceeded to carry it 
out with all the greater zest because he knew it must 
bring him into open conflict with the first anatomist of 
the time—Richard Owen. 

The contingency which Huxley had foreseen came 
about in the spring of 1857, while he was still in the 
prime of early manhood—being then in his thirty- 
second year—while his chosen antagonist, Richard 
Owen, was twenty-one years his senior and enjoying, 
as an undisputed right, the throne of leadership amongst 
British anatomists. At an early phase of his career 
Huxley realised that there was neither peace nor place 
for him in England so long as Richard Owen occupied 
that throne. The conflict, as we shall see, developed 
round man’s status in the animal kingdom. In the 
course of the conflict which ensued, Owen was tumbled 
from his throne and Huxley emerged as the first anthro¬ 
pologist of his time. The future, when it is able to 
look back more calmly on these mid-Victorian happen¬ 
ings, will not wish to strip a single bay leaf from 
Huxley's brow, but it will desire to return to Richard 
Owen his crown. It was his arrogance and pride, 
certainly not his ignorance, which made him pay so 
dearly for two sad blunders he made in the spring of 

l8s7 ; 

Historians know well that the political events of a 
period cannot be interpreted aright unless the person¬ 
alities of the statesmen of the time are known. It 
is so in science; the critical phase of Huxley’s career 
cannot be understood or interpreted unless the contem¬ 
porary doings and personality of Richard Owen are 
realised. In 1857 Owen found himself, for the first 
time in his life, without a pulpit and an audience: 1856 
had turned out to be the critical year of his life; until 
^ $l&n he had been Conservator of the Museum of the 
jlfcoyrl College >of Surgeons in Lincoln's Inn Fields; 


there for a score of years he had given courses of lectures, 
each course opening up some fresh section of the animal 
kingdom. This pulpit he had voluntarily abandoned 
because of a conflict with his masters—the Council of 
the College. The Council intended that its Museum 
should be conducted so as to serve the needs of medical 
men; Owen, in direct opposition to the Council, 
planned to make the Museum a national institution of 
natural history and comparative anatomy, controlled 
and supported by Government. He used his great 
influence at Court and in political circles to forward his 
aim. By 1856 he had made his office at College so 
uncomfortable that he determined, at the age of fifty- 
two, to transfer himself to the British Museum. That 
transfer ultimately culminated in the erection of the 
Natural History Museum at South Kensington, but its 
first effect was to deprive him of a platform whereon 
he might unload his ever-growing knowledge. Looking 
round, he had himself installed as a professor of palae¬ 
ontology at the School of Mines-“the subject and place 
which Huxley was then making his own. 

Herein Owen’s arrogance led him to commit his first 
great blunder of 1857. Huxley sharpened his rapier 
and bided his time. At every opportunity he seized 
for investigation such subjects as had yielded fame and 
name to Owen ; and when he seized them he shook 
them, and in the shaking Owen's errors dropped out so 
publicly that no one could fail to note them Theories 
of skull and skeleton, over which Owen had been so 
elated when Huxley left the Navy, were mercilessly 
and publicly tom to tatters by his young antagonist. 
The monograph on the pearly nautilus, on which Owen 
first rose to fame, was shown to be blemished by errors. 
Owen had devoted himself to the study of the great 
fossil edentates of South America; Huxley gladly 
seized an opportunity provided by Owen’s .old College 
to show that he also could handle them as an expert. 
From 1830 onwards, Owen had made a special study of 
the anatomy of anthropoid apes; by 1857 he believed 
he had left little for others to discover concerning their 
structure. It was after 1857 that Huxley applied him¬ 
self to the same subject. He did so because of a 
grievous and almost incredible blunder which Owen 
made in February of that year. 

In 1857 Owen offered the Council of the Linnean 
Society a paper “ On the Characters, Principles of 
Division, and Primary Groups of the Class Mammalia.** 
The first part of the paper was read on February 17 ; 
in this Owen outlined his proposal to classify mammals 
according to the size and conformation of their brains. 
In his scheme, man was to be excluded from the order 
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of Primates, Where Linnaeus had placed him side by 
tide with apes and lemurs a century previously, and 
placed far apart from apes in a separate sub-class. 
Owen demanded this separate place for man on account 
of the features of the human brain. We must look 
again at that passage in which Owen made his fatal 
blunder—the passage which turned Huxley to the com¬ 
parison of ape and man, and became his stepping-stone 
to fame as an anthropologist. 

14 In Man the brain presents an ascensive step in 
development higher and more strongly marked than 
that by which the preceding sub-class [that to which 
were assigned the anthropoid apes] was distinguished 
from the one below it. Not only do the cerebral 
hemispheres overlap the olfactory lobes and cerebellum, 
but they extend in advance of the one and further back 
than the other Their posterior development is so 
marked, that anatomists have assigned to that part 
the character of a third (occipital) lobe ; it is peculiar 
to the genus Homo , and equally peculiar is the 4 posterior 
horn of the lateral ventricle ' and the 4 hippocampus 
minor ’ which characterise the hind lobe of each hemi¬ 
sphere .” (The italics are ours.) 

This passage appears on pp. 19, 20 of the Proceedings 
of the Linnean Society (1858, vol. 2, Zoology), and that 
part of the passage we have placed in italics was a 
gross error. How Owen came to make such a blunder 
is not easily explained; it certainly was not for lack of 
opportunity of knowing the truth. Not even Huxley’s 
merciless logic could wring from Owen an admission of 
blundering. He carried himself with the infallibility 
of a statesman in power. Huxley accepted Owen’s 
error as a gift from the gods and shaped it into a lethal 
weapon. In reality the blunder was trivial, but to 
onlookers it seemed that man’s soul was at stake, and 
Owen believed himself to be its chosen defender. 

If it be difficult to understand how Owen came to 
make elementary blunders in the anatomy of the 
human brain, it is harder still to see how he could 
reconcile two statements which he set down on the page 
from which we have already quoted One statement 
is. “I am led to regard the genus Homo as not merely 
a representative of a distinct order, but of a distinct 
sub-class of the Mammalia for which I propose the name 
‘ Archencephala.’ ” The other statement, which is here 
cut down to its briefest form, is this; “ I cannot shut 
my eyes to the significance of that all-pervading 
similitude of structure—every tooth, every bone, 
strictly homologous—which makes the determination 
of the difference between Homo and Pithecus the 
anatomist’s difficulty.” In one breath Owen announces 
that the difference between man and apes is so great 
that man must be assigned to a separate sub-class; in 
the next he declares that it is a matter of the utmost 
difficulty to draw a sharp line between ape and man. 


Owen clearly wished to leave himself the right to hunt 
with the hounds as well as to run with the hare ; Huxley 
determined that his antagonist should run with the 
hare, and run hard. 

After Owen’s paper to the Linnean Society was 
published, matters moved quickly towards a crisis. 
Huxley immediately set to work to equip himself with 
an ample supply of trustworthy ammunition and of 
followers, and was soon able to force Owen into action. 
Until then Owen believed that the ideas he entertained 
concerning the origin of man were daringly u advanced ” ; 
more than once dignitaries of the church had become 
alarmed over his tenets and teaching. In his youth he 
had basked in the sunshine of the smiles of the great 
Cuvier. He drew his inspiration from France. He 
believed, as Cuvier did, in a special creation of man : 
he also believed m a modified form of evolution—one 
m which 44 a predominating will produced structures for 
a final purpose ” Huxley, on the other hand, so far as 
he drew inspiration from any source beyond his mother 
wit, drew it from Germany ; the writings and methods 
of Johannes Muller, of von Baer, and of Koelliker were 
his chosen exemplars. Tradition and preconception 
regarding man’s origin he had designedly thrown over¬ 
board, and resolutely determined to follow to whatever 
goal the evidence led him. Owen was blinded by the 
glamour of his own fame, which prevented his seeing 
the reality of the issues of the conflict which was being 
forced on him. He could not conceive that any one 
would be so foolhardy as to attempt to scale the battle¬ 
ments which the church had thrown round man’s 
origin and divinity. Yet it was this foolhardy attempt 
which Huxley was to lead. He scaled the fortifications 
successfully and brought man back as a victim for the 
anthropological laboratory. 

After 1857, as I have said, events moved quickly. 
In 1858 Darwin and Wallace read their conjoint paper 
at the Linnean Society ; Owen was president of the 
British Association, and Huxley took the opportunity of 
blowing Owen’s archetypal theory of the skull sky high. 
Late in 1859 came the publication of Darwin’s 44 Origin 
of Species ” ; this provided Huxley with prime ammuni¬ 
tion for his campaign. His guns, trained on the target 
of 44 special creation,” were infinitely more effective 
weapons when loaded with Darwin’s ammunition than 
when merely charged with the powder of pure negation. 
By i860 Huxley had compared man and ape, bone for 
bone and structure for structure, and was then ready 
to place his conclusions before an audience of working 
men. Owen scoffed at this assay as an attempt to 
foist the gorilla on working men as their ancestor. It 
was in this year that Huxley made the meeting of the 
British Association memorable. There he slew Bishop 
Wilberforce with his wit and Owen with the u hippo- 
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■ : campus mifcor a trivial but, as events proved, a 
murderous weapon. 

Then in 1861 Huxley pursued his search into the 
manner in which the human and animal bodies are 
developed. Man, he found, had no prerogative in his 
mode of origin ; his body came into existence by passing 
through 
similar 
stages in the 
womb os did 
that of the 
dog. In Jan¬ 
uary of 1862 
he went to 
Edinburgh 
to lay before 
the Philo¬ 
sophical In¬ 
stitute a de¬ 
tailed ana¬ 
lysis of man's 
zoological 
status. In 
the summer 
of the same 
year he 
made a 
searching ex¬ 
amination of 
such fossil 
human 
skulls as 
were then 
known. 

They were 
, only two in 
n u m b e r: 
one had 
been found 
at Engis in 
1833, the 
other was 
discovered 
at Nean¬ 
derthal in 
1837. The 

Neanderthal calvaria he regarded as merely a primitive 
variety of the modem human skull. Its discovery had 
revealed the presence of a brutal race of modem 
(neanthropic) man in Europe at an unknown but 
certainly ancient date. For the accurate description 
and comparison of this skull he found it necessary to 
invent and apply a series of new methods; he sought 
■ to iationalise qraniology. Then early in 1863 he issued 
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the studies which Richard Owen's statements had com¬ 
pelled him to make in book form—“ Evidence as to 
Man's Place in Nature.” Huxley was the author of 
this classic, but Owen was its unconscious instigator. 

When we look round for another biological treatise in 
which is given as complete and as convincing proofs of 

a thesis as 
were .pro¬ 
duced by 
Huxley in 
“Man (s 
Place in 
Nature,” we 
can think 
of only one 
which will 
stand com* 
p a r 1 s o n 
namely 
Harvey's 
account of 
the “ Move¬ 
ment of the 
Heart and 
B 1 o o d ” 
Such acom- 
p a r 1 9 o n 
brings out a 
feature of 
II u x 1 e y's 
tempera- 
ment. Har¬ 
vey wasDar- 
w r in’s intel- 
1 e c t u a 1 
cousin; hav¬ 
ing set their 
evidence in 
l.t s just 
order, they 
left it to 
speak for 
itself Hux¬ 
ley, on the 
other hand, 
favoured the 

methods of St. Paul and of Hume ; it was not suffi¬ 
cient for him merely to set out his evidence in the 
clearest of terms and the most logical of orders; he 
felt it necessary to drive his arguments home with his 
unerring intellectual hammer. 

“ tyan's Place in Nature ” has been studied now for 
sixty-two years ; it reads as fresh and true in 1925 as 
in 1863. Its main thesis was to rehabilitate man in the 
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zoological position to which .Linnaeus had assigned him, 
namely, the status of a family in the order Primates. 
That status is now accepted by all. Anatomists are 
agreed that Huxley understated his case when he said 
that the structural differences which separate man from 
the gorilla are no greater than those which lie between 
the gorilla and the lower primates, Certainly our 
knowledge regarding man's relationships to anthropoid 
apes has increased enormously since ” Man’s Place in 
Nature ” was written; we now know many extinct 
forms of anthropoid apes and fossil types of human 
beings, but such discoveries, while they extend, do not 
invalidate the truths fot which Huxley contended 
except in one instance. This exception concerns the 
status of Neanderthal man. Huxley regarded this 
form of humanity as merely an extreme variant of 
modern man, while, in opposition to him, Prof. King of 
Galway maintained that the simian characters of the 
skull were so pronounced that Neanderthal man must be 
regarded as belonging to a separate and extinct spectes 
of mankind. Events have proved that King was right. 

In writing “ Man’s Place in Nature,” Huxley laid the 
basis for a true science of anthropology. By writing 
that book he rendered a great service to knowledge, 
but of even greater moment was the victory he then 
won in the cause of liberty. Until Huxley appeared as 
their champion, anthropologists scarcely dared to state 
the truth as they found it; when he had silenced 
theological opposition, they were free to apply to the 
study of man the same methods as they employed in the 
study of other animals. He paved the way for Darwin’s 
“ Descent of Man/’ which appeared in 1871. 

With the publication of “ Man’s Place m Nature,” 
the first phase of Huxley's anthropological investiga¬ 
tions came to an end, and in the same year, 1863, a 
curious combination of circumstances forced him into a 
second phase, one which was to last until 1871, In 
both phases his anthropological inquiries represented 
but side issues of his day’s duty; his main zoological 
work went forward as usual. In 1843, w ^ en Huxley 
was in the second year of his medical studies, the Ethno¬ 
logical Society was founded in London ; in 1863 it held 
its meetings in St. Martin’s Place—on a spot now marked 
by the Irving statue. At this time its affairs had drifted 
into a precarious condition. The relation of the negro 
to the white man was being violently canvassed, and a 
young hot-headed fellow of the Ethnological Society, 
James Hunt, who wished to apply political methods 
to the study of races, carried off a large group of ethno¬ 
logists to found a new society, the Anthropological. 
The saner members who remained in the old society 
prevailed on Lubbock, John Evans, Galton,and Huxley 
to join them. As a fellow of this society,* Huxley gave 
his attention to the races of mankind. In 1864 he had 


encircled the earth as * hovering anthropological haw 
—noting the distribution of the u persistent modified 
tions ” of mankind, and as usual (aid the first results of 
his survey before an audience of working men. The 
final result was published under the title of “ The 
Methods and Results of Ethnology.” This survey, if 
brief, is certainly comprehensive, logical and masterly, 
and has never been excelled. Darwin’s theory helped 
him to explain much that was previously inexplicable. 
He applied to the study of human races the methods 
used by zoologists in the study of breeds of dogs. In 
his discrimination and classification of races he relied 
more on skin colour and hair texture than on form of 
skull, and in this, I think, the future—although not the 
present—will support him. He brushed the cobweb of 
racial tradition from the map of Europe and boldly 
declared there were but two racial stocks in Europe—a 
fair and a dark. The first he named the Xanthochroi; 
the second the Melanochroi. In each of these, round 
heads and long heads were found. So far as he could 
see, these two stocks hadalways been in Europe and no 
others. He recognised that there was a third racial 
element in Europe, the Mongolian, but this he regarded 
as eruptive and unimportant. 

It may also be worthy of ftote—particularly as the 
subject is of present interest—that in this essay of 1865 
the sceptical Huxley was a believer in “ independent 
origins.” He believed that all the world over, men were 
endowed with like faculties, and that “ like faculties * 
must tend to produce like contrivances.” 

In 1866 his friend, Mr. Samuel Laing, M.P., discovered 
in Caithness human remains which had been buried in 
stone-slab graves. These graves the discoverer believed 
to be of neolithic date, but they are now assigned to 
about the beginning of our era. Huxley gave a perfect 
description of the skulls and skeletons, and took the 
opportunity of expounding, for the first time, his con* 
ception of the racial composition of the British people* 
He brushed the traditional belief of Celt and SakOh 
aside. For him there were but two racial stocks in 
Britain—the same two as occupied the continent of 
Europe—Xanthochroi and Melanochroi. The fair¬ 
haired people, he demonstrated, had been in Britain 
long before the Saxon invasion. Huxjey was always 
inclined to carry the simplification of his explanations 
to an extreme point. As a zoologist he could not 
accept the politician’s conception of race, and yet we 
who have lived through the thirty years which have 
elapsed since his death have seen that the most violent; 
racial animosities can arise between peoples of the same 
structural constitution. In the following two years, 
1867, 1868, he was again studying human skulls and. 
elaborating methods to dicit the exact nature of racial 
distinctions. Then, in 1869, *» the hope pfamidgamatn 
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i||g the two rival societies—Ethnological and AntKro- 
. pological—he accepted the presidentship of the former, 

*nd held, it until their fusion was accomplished at 
the dose of 1870. Studies of the races of America 
and of the peoples of India, made during the term of 
his presidentship, are lasting illustrations of the 
planner in which ethnological inquiries should be 
conducted and set out. 

It so happened at this period that the 44 Irish 
question ” had entered one of its acuter phases. On 
Sunday, January 10, 1870, Huxley gave an evening 
lecture on the “ Forefathers and Forerunners of the 
English People.” The thesis he expounded was that 
which he had broached in 1866, namely, that there were 
but two racial stocks in the British Isles—the fair and 
the dark. In his opinion the people of Ireland, of 
Scotland, Wales and England had been compounded out 
of these two stocks. He held that there were no means 
known to anatomists by which the body of a Celt could 
be distinguished from that of a Saxon. “ If what I 
have to say in a matter of science,” he informed his 
Sunday evening audience, 14 weighs with any man who 
has political power, I ask him to believe that the argu¬ 
ments about the difference between Anglo-Saxons and 
Celts are a mere sham and delusion.” Having tried 
the effect of his facts and arguments on a popular 
audience, he then took them, as was his custom, before 
an expert tribunal, in this instancy that of the Ethno¬ 
logical Society. In the following year, 1871, he issued 
his thesis in its final form under the title of 44 Some 
Fixed Points in British Ethnology.” 

The Sunday evening lecture led to a correspondence 
in the Pall Mall Gazette with a 44 Devonshire Man,” I 
mention this correspondence here because it provides 
an example of Huxley's controversial methods. In his 
lecture he had flouted the idea that Devonshire men were 
preponderating^ of Anglo-Saxon stock, and on this 
point was challenged by a 44 Devonshire Man.” Huxley's 
ply is well known, but is worthy of requotation on this 
occasion. 

M Sir, your correspondent, 4 a Devonshire man/ is 
good enough to say of me that 4 cutting up monkeys is 
toy forte and cutting up men my foible.’ With your 
permission I propose to cut up 4 a Devonshire man/ but 
I leave it to the public to judge whether, when so 
employed, .my occupation is to be referred to the 
former or to the latter category.” 

After 187 1 Huxley’s health became bad; he was 
deeply involved in matters educational, geological, 
zoological, physiological and sociological, and abandoned 
anthropological studies. It was not until 1890, when 
retired to Eastbourne, that he contributed to 
tfjmfaMh Century a paper which showed that he 
bit his old interest in anthropology. The title 
“The Aryan Question and Pns 
'Ai'W'* , 1 * 


historic Man.” As we read that article we see that 
Huxley’s intellect had lost nothing of its great sweep 
and vigour; his gift of selecting from a confused mass 
of evidence the salient and significant facts amounts to 
genius ; no barrister could excel his method of marshal¬ 
ling facts to prove a case. In this instance, the thesis 
he maintained was that, of all the peoples known to us, 
the fair-haired stock of northern Europe had the best 
right to regard themselves as the original Aryans, as the 
speakers of the mother tongue which in the course^f 
time had become disseminated in daughter forms from 
India to Ireland. That theory was not new even in 
1890 ; in later times it has been applauded and extended 
by German philologists. 

When we read over at the present time the contribu¬ 
tions which Huxley made to anthropology, we are struck 
by their modernity; very little of what he wrote requires 
to be deleted or altered. It is true that much could be 
added to the statements he made. Since his time our 
knowledge of the developmental and geological histories 
of man and ape have grown apace, but in most instances 
our increased knowledge leaves his broad truths un¬ 
challenged. No doubt the facts which we have learned 
concerning the antiquity of civilised life in Meso¬ 
potamia, Egypt, and Crete, and of the early spread of 
culture to western Europe, would have led hiip to 
reformulate his answers to certain problems. I am 
certain that the discovery of implements of human 
workmanship, in deposits of Pliocene date, would not 
have surprised him. 

When we search for the means which so often guided 
him to the heart of the truth, we find them to lie 
within himself. No man ever purged himself more free 
of prejudice, preconception, and tradition than did 
Huxley. His controversial methods show us that he 
still retained in the outside world something of the 
original Adam ; but inside his laboratory he attained 
as near the ideal of pure rationalism as is ever likely to 
be reached by any mortal biologist. His intellect was 
penetrating and balanced; his capacity to toil and 
to verify, unlimited. Because of these qualities his 
writings stand the test of time. There is perhaps a 
further explanation. He never permitted his imagina¬ 
tion to stray far in front of his reason ; he never gave 
his imagination free wing to open up new fields of 
knowledge or to outline a new or daring hypothesis. 
He had studied living matter in all its forms ; in this 
respect there was no one in England during the nine¬ 
teenth century who could be compared with him 
except Owen, and in precision of knowledge and in his 
familiarity with the physical forces which underlie the 
manifestations of Ufe he was Owen’s superior. These, 

I think, are the qualities which give to Huxley’s contri¬ 
butions to anthropology and to all departments of 
biological knowledge a permanent value. 
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H UXLEY’S career from the dismal time of his 
boyhood when, as he said in a letter to Charles 
Kingsley, he was 11 kicked into the world without guide 
or training or with worse than none/’ to the closing 
years, the strenuous activities in which only death 
arrested, needs no “ vain repetition ” in this brief 
article. Its main purpose is to emphasise the deep 
significance of his contributions to a theory which if 
it works^ anywhere works everywhere. 

As with Darwin after his five years’ experience in the 
Beagle (when he sailed on that memorable voyage 
Huxley was a lad of six), so with Huxley’s four years 
on board the Rattlesnake , there was laid the foundation 
on which his life-work was based. At the unusually 
early age of twenty-six, recognition of what he had done 
thus far came in his election to fellowship of the Royal 
Society, the presidential chair of which he was to fill 
thirty-two years later. Besides the nine volumes of 
his “ Collected Essays/’ four big volumes of “ Scientific 
Memoirs ” witness to the amazing amount of work 
which he accomplished. The public has judged him 
only by the " Essays ”; the specialist alone knows 
to what high place as a philosophical biologist the 
“ Memoirs ” bnng evidence. In their preface to these 
the late Sir Michael Foster and Sir Ray Lankester 
say that 

“ Huxley produced so great an effect on the world 
as an expositor of the ways and needs of science in 
general and of the claims of Darwin in particular, that, 
some, dwelling on this, are apt to overlook the immense 
value of his original contributions to exact science. 
Ignorance as to this exists in so-called well-informed 
circles. In his capacity of editor of a book entitled 
* One Hundred and One Great Writers/ the late Dr. 
Richard Garnett is responsible for the statement 
which describes Hurley as ‘ the man who makes 
few original contributions to science or thought, but 
states the discoveries of others better than they 
could have stated them themselves.’ Another sciolist, 
who shall be nameless, calls him ‘ that uncouth peda¬ 
gogue of science.’ ” 

Huxley’s public activities, which included much 
lecturing, frequently to working-men, date from 1854 ; 
but he came more to the front on the publication of the 
“ Origin of Species ” in 1859. Annus Mirabihs , for 
from that time the saying “ old things are passed away, 
behold, all things are become new,” is applicable. The 
story of the mixed reception of that book is an oft-told 
one and has passed into history. In a letter to Wallace, 
Darwin said, “ if I can convert Huxley I shall be 
content.” His wish had quick fulfilment. In the 
chapter on the reception of the “ Origin of Species,” 
which Huxley contributed to Darwin’s “ Life and 


Letters ” (vol. 2, ch. v,), he says, “ My reflection, when 
I first made myself master of the central idea of the 
‘ Origin/ was how extremely stupid not to have 
thought of that! ” Pointing out what seemed to him 
a weak spot in the theory, 1 the disciple outstripped 
the master and filled the part of protagonist in a move* 
ment which was to change the current of thought on 
the absorbing question of man’s origin, place, and 
destiny 

On the last page of the u Origin ” Darwin ventured 
only a hint that man was not specially created. When 
the “ Descent of Man ” came out in 1873 he explained 
that his reticence was “ due to the wish not to add 
to the prejudice against his views ” (Introduction, p. 1). 
Anthropology, the youngest of the sciences, had made 
little advance. In his “ Memories of my Life,” Sir 
Francis Galton says that the horizon of the antiquaries 
was so narrow in his Cambridge days (1840) that “ the 
whole history of the early world was literally believed 
by many of the best informed men to be contained 
in the Pentateuch.” So late as 1855, experts refused 
to accept the evidence of man’s antiquity and primitive 
savagery which M. Boucher de Perthes unearthed from 
the Somme valley ; and it was not until 1884 that the 
British Association for the Advancement of Science 
accorded anthropology a section to itself. Until then 
it was admitted only by a side door ; a sort of tl trades¬ 
men’s entrance.” 

To return to Huxley. Sharpening beak and claws, 
he opened the campaign in i860 (we all remember the 
famous duel between bishop and biologist at the British 
Association that year). He pushed the theory of 
organic evolution to its logical conclusion in a series of 
six lectures to working-men in London, followed by 
two lectures to the Philosophical Institute of Edin¬ 
burgh. These were published in 1863 under the title 
w Evidence as to Man’s Place in Nature.” The gist 
of what he said is in this quotation from what 
may, without exaggeration, be called a revolutionary 
book. 

“ In view of the intimate relations between Man and 
the rest of the living world, and between the forces 
exercised by the latter and all other forces, I can see no 
excuse for doubting that all are co-ordinated terms of 
Nature’s great progression from the formless to the 
formed, from the inorganic to the organic, frotn blind 
force to conscious intellect and will. I have en¬ 
deavoured to show that no absolute structural line of 
demarcation wider than that between the animals 
which immediately succeed us in the scale can he 

* “ In my earliest edition of the * Origin ’ I ventured to point outthai ft» 
logical foundation wti insecure so long aa experiments in teleeUve breeding 
had not produced varieties which were more or leu infect!)* and that 
security remain# up to the present time " (tt, p. xpS). - ' 
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drawn between the animal world and ourselves, and 
I may add the expression of my belief that the attempt 
to draw a psychical distinction is equally futile, and 
that even the highest faculties of feeling and of in¬ 
tellect begin to germinate in lower forms of life” 
(pp. 1089, 1863 edn.). 

It was with pride, warranted by the results of later 
researches, that Huxley in a letter to me thus referred 
to the book when arranging for its reissue among the 
” Collected Essays,” 

“ I was looking through ‘ Man’s Place in Nature ’ 
the other day. I do not think there is a word I need 
delete or anything I need add except in confirmation 
and extension of the doctrine there laid down. That 
is great good fortune for a book thirty years old, and 
one that a very shrewd friend of mine implored me not 
to publish, as it would certainly rum all my prospects ” 

The friend was Sir William Lawrence, to whom Lord 
Eldon had refused an injunction to protect the rights 
of the author on the ground that his book entitled 
“ Lectures on Physiology, Zoology and the Natural 
History of Man ” controverted the Scriptures. That 
was in 1819 

The agitatiop which had been aroused by the lectures 
embodied in “ Man’s Place in Nature ” was but a 
zephyr breeze when compared with the storm that 
raged round Huxley’s lecture on the “ Physical Basis 
of Life ” which, exaggerating the offence, was delivered 
On a Sabbath evening in Edinburgh (November 8, 
1868). In the limited degree to which people had 
thought about it, they had settled down with more or 
less vague understanding of it, into acceptance of 
Darwinism. Now their quiet was rudely shaken by 
this southern troubler of those “ who were in ease at 
Zion,” with his production of a bottle of solution of 
smelling-salts and a pinch or two of other ingredients 
representing the elementary substances entering into 
the composition of every living thing, from a jelly 
speck to man. Well might the removal of the stopper 
of that bottle take their breath away ! Philosophers 
“ sdcalled,” and clerics alike, raised the cry of “ gross 
mmerialum/' never pausing to read Huxley’s answer 
tqfifche baseless charge, an answer repeated again in his 
Writings, as in the essay in Descartes’s ” Discourse of 
fhing One’s Reason Rightly ” and in his “ Hume.” 
Rt never wearied in insisting that there is nothing in 
pis statements inconsistent with the purest idealism, 
r and that our knowledge of matter is restricted to those 
feelings of which we assume it to be the cause. 

Reference to the more important of Huxley’s utter¬ 
ances would be incomplete if these did not include a 
few words of his lecture “ On the Coming of Age of the 
Origin of Species,” which was delivered at the Royal 
IhaUption on April 9, xS8o. The occasion will not 


be forgotten by those who were present. Huxley was 
at his best; his note was one of restrained, well 
warranted triumph. One pregnant suggestion was 
that " if the doctrine of evolution had not existed 
palaeontologists must have invented it ” (the same 
remark, it may be added, applies to morphology and 
embryology). Huxley’s closing words were con¬ 
gratulations to Darwin that “ he had lived long enough 
to outlast detraction and opposition ” and to see that 
“ the stone that the builders rejected had become |he 
head-stone of the comer.” On April 26, 1882, Darwin 
was buried in Westminster Abbey. 

From the nature of the subjects on which Huxley 
worked during his dosing years, polemics could not be 
excluded. He agreed that “ they were always more 
or less an evil.” But to fold hands when error and 
obscurantism pursue their baneful course is a greater 
evil; hence the succession of controversies in which 
he was involved with Dean Wace and Gladstone. 
They need not be touched on here. Two years before 
his death he revisited Oxford (“ adorable dreamer and 
home of lost causes ”) to deliver his Romanes Lecture 
on ” Evolution and Ethics.” His thesis was that the 
endless struggle which runs through Nature is for the 
time being checked by an ethic that has its roots in 
sympathy begotten of knowledge. 

In the “ Life and Letters ” Dr. Leonard Huxley gives 
a series of portraits of his father from early manhood 
to old age. To these can be added a copy of a photo¬ 
graph given in Mr. Tuckwell’s tr Reminiscences ” of 
Oxford, taken in i860. He is depicted in a well- 
creased frock-coat, light waistcoat and baggy trousers, 
necktie with wide bow ; in one hand he holds gloves 
and a silk top hat, and in the other an umbrella. The 
whole effect is comical. He looks for all the world like 
a stump orator. Never did clothes so belie the man, 

Huxley’s home life was ideal. In the Marlborough 
Place days, Huxley (I quote from a letter before me) 
had “ a way of making Sunday evenings- pleasant by 
seeing friends who come in without ceremony to take tea 
at half-past six.” At these gatherings one had admis¬ 
sion to a household, the note of which was freedom and 
simplicity; “ a Republic tempered by epigram,” as 
he described it. To name those whom it was a privilege 
to meet would be only to compile an index of eminent 
names; for of the things said and heard there could 
be no record: no “ chiels amang ye takin’ notes to 
preht.” I recall one Sunday evening when a black 
fog reduced the guests to two—Mrs. W. K. Clifford 
and myself. Supper over, Huxley took me into his 
den, when he lighted his briar-wood pipe, and talk 
about books followed. Browsing among these, I 
came on an odd lot of obsolete theological and philo¬ 
sophical volumes which he said he had relegated to 
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“ a condemned cell:*’ From another shelf I took down 
Hobbes* l€ Leviathan/' which called forth the remark, 
“ I like that old fellow, his masculine and dear style 
i$ a tonic.” His own style is sm generis . True work¬ 
man as he was, he said to me that a book of his never 
came hot from the press without his wishing that he 
could rewrite it. Of his devoted and talented wife he 
said that she would have made a mark in literature 
ft but for the claims of their big family.” Evidence 
of her gifts is supplied in the slender volume of her 


privately printed poems, 1 a valued gift to those who 
hold her memory dear. It is from her u Browning’s 
Funeral” that, at Huxley’s request, these lines one 
inscribed on his tombstone. 

“ Be not afraid, ye waiting hearts that weep. 

For God still giveth his beloved sleep, 

And if an endless sleep he wills, so best.” 

“ There were giants in the earth in those days,” and 
Huxley was among them. 

1 Since published by Duckworth and Co {X913). 


Enduring Recollections. 

By Dr. Henry Fairfield Osborn, 

Research Professor of Zoology, Columbia University ; Senior Geologist, U.S. Geological Survey; 
President, American Museum of Natural History. 


I CANNOT decline to join in these tributes to my 
revered teacher, although the invitation from the 
editor of Nature finds me on vacation near the Coral 
Reefs of Florida and the Bahamas, far away from 
libraries, note-books, and letter files. It seems best to 
outline the enduring personal impressions of the memor¬ 
able winter of 1879-1880 when the great anatomist and 
natural philosopher was in the full tide of his power. 

Thoroughness, forcefulness, clearness, sincenty, and 
humour were the five outstanding qualities of Huxley 
as a lecturer. My two very full volumes of lecture 
notes, illustrated by copies of all his coloured black¬ 
board drawings, display these qualities throughout, 
and I chensh them because they recall his dominant 
personality and also give a complete survey of our 
knowledge of that period of the zoology of invertebrates 
and vertebrates, of the cell, of embryology, of the 
palaeontology and dawning phylogeny of the verte¬ 
brates. While at the time Huxley was on the crest 
of the wave of knowledge, these notes show how limited 
was our horizon in 1879 as compared with the vastly 
broadened horizon of this year of his centenary. His 
lectures, accompanied by daily laboratory verification 
under the genial influence of the younger W. Newton 
Parker and the omniscient prosector George B. Howes, 
were designed as a foundation for medical anatomy 
and physiology as well as for research work in com¬ 
parative anatomy and palaeontology. 

When called to Princeton in 1880 as assistant pro¬ 
fessor of comparative anatomy, I introduced .the 
Huxley method of extemporaneous lectures and labora¬ 
tory verification to my college classes, and ten years 
later when called to Columbia University to lay the 
foundations of the department of zoology, I introduced 
the same method to the larger graduate and under¬ 
graduate classes. Thus through my under-graduate 
and graduate courses between the years 1880 and 1908, 
the broad Huxleyan method has been widely extended 


over the United States not only to my own students, 
such as McClure, Strong, Matthews, McGregor, Gregory, 
Lull, Osbum, Bensley, Forstcr-Cooper, Beebe, and 
many others, but to my grand-students, as I like to 
term the many able and forceful young men whom 
my own students are turning out from year to year. 

I cannot give exact figures, but I know that more than 
six hundred students are now profiting annually by 
this Huxleyan method in anatomy, neurology, embryo¬ 
logy, and palaeontology, in American, Canadian, and 
British universities. 

Breadth and depth, culture from every source, lack 
of dogmatism, faith in the educational value of science 
without prejudice to the classics, these were the key¬ 
notes of Huxley’s influence as a teacher and writer. 
From sheer necessity Huxley failed in one very im¬ 
portant respect, namely, personal contact with his 
students; so far as I recall, he came through the 
laboratory not more than once a week, whereas Francis 
Balfour at Cambridge was at your elbow every morning. 
Thus Huxley had no time to encourage original thought 
or discussion or research with his students. 

While having all the charm of extemporaneous dis¬ 
course, his lectures, like his public addresses, were very 
carefully thought out, and fact was sedulously separated 
from opinion and hypothesis. On the dangers of 
extemporaneous speaking, Huxley once told me that 
he gave the closest attention to preparation before* 
hand, lest he should be carried away by the so-called 

II inspiration of the moment to say something not 
strictly accurate. He also confided to me that be had 
never been able to overcome the apprehensive feeling 
known as “ stage fright ” before making a public dia* 
course—a feeling that his talk was already as familiar 
to the audience as to himself, and therefore neither 
new nor interesting. This apprehensive feeling seems/ 
to be the best physiological prelude to a brilliant iu^ . 
convincing address. Our most easy and htOSSiaak 
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\ Axperic&n public speaker of recent times, Joseph H. 
Choate, also confided to me that before addressing a 
great audience he never could overcome his “ stage 
,■ fright ” and extreme uneasiness. 

When Huxley made his incomparable rejoinder to 
Lord Salisbury’s attack on ** the comforting theory 
of evolution ” at the Oxford meeting of the British 
Association of 1894, he gave the impression of con¬ 
summate ease and enjoyment, but he told me the 
following day that he had never found it more difficult 
to convey a compliment at the manner and form of 
the address combined with a complete dissent from 
the entire substance of it. On an earlier occasion at 
the annual dinner of the Royal School of Mines in 1879, 
when the presiding officer was so tactless as to criticise 
the policy advocated by Huxley of removal from the 
crowded quarters of Jermyn Street to the greater 
Space of the South Kensington Science Schools, every 
eye was on Huxley, who as the guest of honour sat at 
the speaker’s right; when he very quietly rose from 
his chair as the presiding officer concluded, some may 
have expected a characteristic rejoinder; certainly 
none of us foresaw the eloquence of silence, for bowing 
to the speaker, Huxley walked out of the dining hall 
as one could have heard a pin drop, and thus expressed 
^ his most emphatic disapproval. 

Before leaving the subject of Huxley’s candour and 
scientific caution and the extraordinary breadth and 
scope of his teachings and writings, from the widest 
ranges of Hume’s philosophy to the anatomy of the 
amoeba, I cannot refrain from directing attention to 
him as a leading and, in our specialistic days, much 
needed exemplar of the educational principle that in 
the highest grade of instruction we must be both 
extensive and intensive ; we must cover a very broad 
field in an authoritative manner, we must penetrate 
very deeply in a single field. As to the latter element 
of intensive thought, Huxley was the first to observe 
that through palaeontology we can penetrate far more 
deeply both in space and time than in any other branch 
of zoology. It was his personal misfortune and our 
own good fortune that he was so incessantly interrupted 
by public and educational affairs and the constant 
pressure for his opinion as a publicist on every theologic 
and scientific question of hfe day. It is no exaggera- 
■. tjon to say that in his “ Life and Letters ” he has left 
priceless records of the conflicts of opinion during 
Darwin’s time, records that are now eagerly sought 
4md read by theologians and scientists alike, for their 
veracity as well as for their brilliance. Never is a 
traft sacrificed for an epigram; rather do truths shine 
Otit through his epigrams. 

If In this polemic period of his life we perceive less 
^ srienrific generalisation than we should expect from a 


man of such imagination and creative power, we may 
attribute it, first, to the lack of repose of mind necessary 
to generalisation; secondly, to the rudimentary and 
scattered materials of palaeontology as he knew them 
in 1879. Huxley lived to see in the distance evolution 
as established by palaeontology, but he did not live to 
enter this promised land ; he came nearest to it in his 
brief visit to America and eager survey of the Yale 
Museum collections of Marsh establishing the evolution 
of the horse Now that we have taken full possession 
of the promised land of palaeontology, vertebrate and 
invertebrate, and see before our eyes the secular origin 
of mutations, of species, of genera, of families, of 
orders, almost of classes, we wish we could summon 
the great spirit of Huxley back to life and walk along 
with him among the countless fossils we have gathered 
from every age in every continent, in their ascending 
order from the immovable Lingula to the ever mutable 
Homo. The palaeontology of 1925 answers many of 
the biological problems of Huxley’s day, such as the 
limits of variation, the powers of natural selection, the 
presence of determination rather than chance in 
evolution, about which he always expressed himself in 
the most guarded manner. In fact, the logical nature 
of Huxley’s mind kept him in doubt as to the adequacy 
of Darwin’s explanations of evolution, while in the 
larger sense he was the greatest and most able exponent 
of Darwin’s doctrines. 

In previous papers I have told many of the Huxley 
stories lodged in my memory. Without doubt some 
of Huxley’s lecture jokes were annuals, like those for 
which Oliver Wendell Holmes became famous in his 
anatomical lectures at Harvard. Others were spon¬ 
taneous and of the moment. He loved stories upon 
himself, as of his popular lecture on the brain and the 
one elderly dame whom he especially picked out to 
address as apparently the only intelligent member of 
an evening audience As the lecture closed this dame 
advanced for a question 14 Professor, there is one 
point you did not make quite clear to us: Is the cere¬ 
bellum inside or outside of the skull ? ” This was a 
crusher. On his lack of orthodoxy, according to a 
story of youthful domestic experience which he told 
my wife, he was never rebuked so forcibly as in the 
early yean of his married life by an intoxicated cook. 
After Mrs. Huxley had tried in vain to dislodge the 
cook from the kitchen floor, Huxley descended to the 
kitchen and with full assurance of masculine supremacy 
said : 14 Bridget, get up and go to your room, you 
ought to be ashamed of yourself.” Whereupon Bridget 
gave a kick and replied : “lam not ashamed of myself, 
I am .a good Christian woman, I am not an infidel like 
you.” 

On the personal side, it was my especial good fortune 
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m a youag American palaeontologist to be singled out 
Of the class of one hundred students for a brief intro¬ 
duction to Charles Darwin on the only occasion in 
which he visited Huxley’s laboratory, also to receive 
the hospitality of Huxley’s delightful home at a time 
when his family circle was still unbroken. I treasure 
the visiting card on which he sketched the location of 
his home, 4 Marlborough Place, and invited me to 
come every week to his Sunday evening high-teas, as 
he called them. This gave me the opportunity of 
meeting Mrs Huxley and all the members of the 
talented family of sons and daughters, as well as the 
many clever and interesting artists and men and 
women of letters who surrounded the hospitable table. 
Here I saw the real personality of the man with all the 
cares and responsibilities of life thrust aside for the 
thorough enjoyment of conversation on every subject, 
rich and full of kindly humour, and with an inexhaust¬ 
ible fund of experience and wise counsel He loved 
to imagine that he was entirely ruled by his family 
and spoke of himself as chicken-pecked as well as hen¬ 
pecked. No one could have foreseen that he was so 
soon to break down in health and to be compelled to 
relinquish the load which was too great even for his 
broad shoulders and indomitable will and energy. 


T Y '' 

I saw Huxley later on two occasions and recall hit 
witticism regarding the Gladstone articles in the* 
Nineteenth Century on the alleged dose correspondence 
between the actual order of evolution and the first ' 
chapter of Genesis. He said . “ Osborn, that artide 
of Gladstone’s made me so angry that it acted favour* 
ably on my liver and caused me to discharge a large 
quantity of black bile which gave me almost immediate 
relief from the torpidity of that organ from which I 
had long been suffering ” We enjoyed a long and 
delightful conversation at his home, in which he gave 
my wife an ever memorable talk upon his views as to 
the immortality of the soul Finally, in Oxford in 
1894, at the garden party of the British Association, 
we met for the last time, when he was very much 
broken in health, and said to me sadly: “I am no 
longer able to keep up with the progress of biology; 
it has now gone far beyond me.” One of my cherished 
letters is an appreciation from Mrs. Huxley of the 
address entitled ” A Student’s Reminiscences of 
Huxley,” which 1 gave to the student assembly of the 
Marine Biological Laboratory soon after his death. 

I trust in the present brief tribute that I may have 
expressed again in some degree what I owe to his 
friendship and to his example. 


Contributions to Vertebrate Palaeontology. 

By Sir Arthur Smith Woodward, F.R.S 


I N his brief autobiography (1893) Huxley mentions 
that in 1854, when Sir Henry de la Beche, the 
Director-General of the Geological Survey, offered him 
the posts of palaeontologist and lecturer on natural 
history, he refused the former and accepted the latter 
only provisionally because he " did not care for fossils.” 
He was much more interested in physiology, and did 
not at that time appreciate the purely morphological 
facts of paleontology. In a lecture at the Royal 
Institution in the following year, he even expressed the 
opinion that the study of fossils had not made any 
real contribution to the philosophy of zoology, 

“ There is,” he remarked, “ no real parallel between 
the successive forms assumed in the development of the 
life of the individual at present, and those which have 
appeared at different epochs in the past. . . . The 
particular argument supposed to be deduced from the 
heterocercality of the ancient fishes is based on an error, 
the evidence from this source, if worth anything, 
tending in the opposite direction.” 

After a very brief experience of his new field of 
research, however, Huxley began to be absorbed in 
the study of the fragmentary remains of extinct 
animals, and for more than thirty years he held his 
official position on the Geological Survey making 


fundamental contributions to paleontological science. 
He was at first associated with J. W. Salter, who had 
a special knowledge of the fossil invertebrata and was 
skilled in the naming of genera and species which were 
needed by the geologists for determining the relative 
ages of rocks. He accordingly turned to the fossil 
vertebrata which had until then been comparatively 
neglected by the surveyors, and he sooiji discovered 
their value not only as time - markers but also as 
affording important insight into the true relationships 
of many groups of animals which were otherwise 
difficult to understand. 

Huxley’s earliest paper, published in co-operation 
with Salter in 1855, was on some supposed fish-tfhields 
from the Upper Silurian (Downton Sandstone) near 
Ludlow, and this led to a series of investigations of the 
earliest fishes which by 1861 culminated in several 
entirely new conceptions. A detailed description of 
the microscopic structure of the head-shields of the 
Devonian Cephalaspis and Pteraspis showed that these 
really belonged to vertebrate animals, and none could 
be the shells of cuttle-fishes as had been asserted* A 
still more exhaustive study of the ganoid fishes jfflMB 
the Old Red Sandstone of Scotland was summarised 
in the now classic “ Preliminary Essay upon tb# 
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Systematic Arrangement of the Fishes of the Devonian 
Epoch/’ which was issued as a memoir of the Geological 
Sumy in 1861. Here, for the first time, the fringe- 
finned fishes (Crossopterygii, as they were then termed) 
were clearly separated from the higher and later types 
of ganoids, and a new idea was thus introduced into 
the classification of fishes. We now recognise that all 
the earliest fishes had lobate fins ; that during the 
evolution of the more modem types these lobes have 
gradually become shortened up and replaced by long 
dermal fin-rays ; that in the fishes which passed into 
amphihians the lobes were transformed into five-toed 
limbs. 

Huxley maintained his interest in the Crossop- 
terygian fishes for several years, and m 1866 he pub¬ 
lished another Survey Memoir on one particular.group 
which he was the first clearly to define, that of th* 
Coelacanthidae. After describing in detail the members 
of this group belonging to successive geological periods, 
he showed that they ranged in time from the Lower 
Carboniferous to the Upper Cretaceous with no essential 
change He had been impressed for some years with 
the numerous u persistent types ” of life, as he termed 
them , but the Ocelacanths, with their complex and 
in many respects anomalous osteology, were the most 
remarkable of the long-lived groups which had then 
been discovered. 

While studying the Devonian fishes, Huxley had 
been struck by the close relationship of some of them 
with the possible ancestors of the amphibians. He 
thus became interested in the earliest undoubted 
representatives of the latter class, which had been 
named Labyrinthodonts by Owen. He was, in fact, 
a pioneer in the investigation of the earlier Laby¬ 
rinthodonts of the Carboniferous period, and he first 
described the now familiar Anthracosaurus and 
Loxomma from England and Scotland, besides an 
important series of small members of the same group 
from the Irish Coal Measures, and skulls from South 
Africa. 

At the time when Huxley was devoting special 
attention to the fishes from the Old Red Sandstone of 
Scotland, specimens of these fishes were being found 
near Elgin in rocks which seemed to be of the same 
age as others containing the bones of fossil reptiles. 
He was accordingly induced to examine this question, 
and was soon able to prove that the two series of sand¬ 
stones were really distinct, those containing the reptiles 
being of the Triassic period. In 1859 and 1869 he 
showed that the Elgin fossil reptile which he named 
Hyperodapedon also occurred in Triassic rocks in the 
south of England and in India, and when describing 
a complete skeleton from Elgin in 1887 he confirmed 
hfe previous impression that this early reptile was very 


closely related to the small rhynchocephalian Sphenodon 
which still survives in New Zealand—another “ per¬ 
sistent type.” A detailed description of many reptilian 
remains from the Elgin sandstone was given in a well- 
illustrated memoir published by the Geological Survey 
in 1877. 

The bony scutes of one of the Elgin fossil reptiles, 
Stagonolepis, had been mistaken by Agassiz for the 
scales of a ganoid fish, and it was not until Huxley 
(simultaneously with Owen) recognised their true 
nature that their special interest was appreciated. 
They proved to belong to a reptile which in many 
respects suggested an ancestral crocodile. Huxley 
was thus led to examine the fossil crocodiles, and one 
of Ills most noteworthy papers was that “ On Siagono - 
lepis RoberUoni , and on the Evolution of the Croco- 
dilia,” published by the Geological Society in 1875. 
He showed, among other features, how the crocodiles 
had gradually acquired the secondary bony palate 
which enables them to drown their prey beneath water. 
It seems to be the earliest attempt to discover the 
genealogy of a group of reptiles, and Huxley emphasised 
the fact that, although he felt he had determined the 
successive stages through which the crocodiles had 
passed, he “ did not suggest that the progression had 
been effected through the forms with which we happened 
to be acquainted.” 

It was natural to turn from the supposed ancestral 
crocodiles of the Trias to the Dmosauria, with which 
they are closely related. Huxley accordingly took 
part in the early discussions as to the correct inter¬ 
pretation of the skeleton of the Dinosauria, which had 
been completely misunderstood when these reptiles 
were first discovered With Cope and Phillips, he was 
the first to appreciate the bird-like construction of the 
hind limbs of many of the Dinosaurs, such as Jguanodon 
He even ventured to state that “ if the whole hind¬ 
quarters, from the ilium to the toes, of a half-hatched 
chicken could be suddenly enlarged, ossified, and 
fossilised as they are, they would furnish us with the 
lost step of the transition between Birds and Reptiles ; 
for there would he nothing in their characters to 
prevent us from referring them to the Dinosauria.” 
Subsequent research has not yet resulted m the dis¬ 
covery of the links which were doubtless anticipated 
when the foregoing statement was made, but there 
can still be no doubt as to the dose connexion of the 
earliest Dinosaurs with the ancestry of birds, 

Huxley had few opportunities for research on fossil 
mammals, though his papers on Macrauchenia (1861) 
and Glyptodon (1865) may be specially mentioned as 
models of exposition. He closely followed the re¬ 
searches of others, however, and so long ago as 1870, 
in an address to the Geological Society, he quoted with 
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approval certain pedigrees of the horse and other 
hoofed mammals which had been made out by Gaudry, 
Rtttimeyer, and others. On his visit to America he 
studied the great collection of Tertiary mammals which 
Prof. 0. C. Marsh had accumulated in the Peabody 
Museum of Yale University, and he helped Marsh in 
preparing the material for the latter’s classic paper on 
the evolution of the horse in North America. Huxley’s 
influence on the progress of palaeontology, indeed, often 


extended beyond his own publications. The niere 
systematic work of defining and naming genera and 
species never had much interest for him; but he 
always keenly followed research which was guided by 
a clearly predetermined problem. He had the peculiar 
faculty of deciding what was “ worth while ” at the 
moment, and his own writings on fossils, as well as those 
which he inspired, are all among the most important 
contributions to palaeontology of his generation. 


Structure and Evolution in Vertebrate Palaeontology. 

By Prof. D. M. S. Watson, F.R.S. 


T HAT Iluxley was a great palaeontologist cannot 
be disputed, but it is singularly difficult to 
estimate the extent of his influence and to determine 
the place that he holds in that group of students who, 
in the years following the publication of the ff Origin 
of Species,” brought to the study of fossil animals new 
ideas and a new spirit which revolutionised its methods 
and its aims. 

The pre-evolutionary palaeontologists, of whom Owen 
was the most distinguished English representative, 
had given most detailed and accurate descriptions of 
the skeletons of many individual extinct animals ; 
and had in some cases gone on to discuss their appear¬ 
ance and habits of life on the basis of an analysis of 
their structure. 

The extraordinary wealth of personal knowledge of 
muscular anatomy which Owen possessed renders his 
essays in this direction still of the greatest interest: 
but the bulk of the work of this period is of no 
interest save as a mine of facts, and indeed in many 
cases consists solely of short and valueless descriptions 
of new species. 

Huxley’s work stands in the greatest contrast to that 
of Owen, and indeed to that of all who had preceded 
him. In no single case did he describe a fossil simply 
because it was new. Every fact which he recorded was 
used for some definite purpose, for the elucidation of a 
point of morphology, or for its bearing on evolution. 
Thus his papers are still valuable and readable, not for 
the facts which he records (indeed, most of his informa¬ 
tion is drawn from the published work of other palaeon¬ 
tologists), but for their spirit, and for the interpretations 
of data which they contain. 

The work which perhaps best illustrates Huxley’s 
methods is the paper called 11 Preliminary Essay upon 
the Systematic Arrangement of the Fishes of the 
Devonian Epoch.” Here Huxley begins with an 
original account of the structure of the skeleton in 
certain fish from the Upper Old Red Sandstone, This 
account, though in the main accurate, is not comparable 
either for precision or completeness with the somewhat 


earlier description by Pander of similar fish. It would 
appear that Huxley used his less perfect specimens of 
Glyptolsemus very largely because they afforded a 
collateral corroboration of Hugh Miller and Pander's 
earlier accounts. 

Being thus assured of the reliability of his data, 
Huxley goes on to a masterly analysis of the 
peculiarities of the Osteolepids, shows that they 
form a large group of fish, possessing a characteristic 
structure m head and fins, but very variable in body 
form He shows that m the main. Dipterus is allied to 
them, and points out that only two living fish were 
then known, which had paired fins of the same “ Cross- 
optervgian ” pattern. Of these fish, one, Polypterus, 
was definitely placed in the same group with the extinct 
forms, the other, Lepidosiren, being correctly compared 
with Plianeropleuron and Ceratodus, the latter then 
only.known from fossil teeth. It is clear that Huxley 
regarded this group as close relatives of the Osteolepids. 
Finally, he adopts a suggestion of Egcrton’s, and 
with perfect justification adds the Ccelacanths to the 
" Crossopterygii.” 

So far the paper is a model of sound method, and has 
been one of the foundation stones of fish classification; 
but in the second half Huxley instituted a comparison 
between the Arthrodeir, Coccosteus, and the Siluroids, 
pointing out many resemblances, without apparently 
any suspicion that they are purely superficial and are 
superposed on a completely different fundamental 
structure. 

In this paper, published in i86x, and even in other* 
of later date, Huxley is engaged as a pure morphologist 
and taxonomist, concerned solely with the facts of 
structure of individuals, and a classification based 
on direct resemblances. He does not, and with the 
material at his disposal could not, discuss any evolu¬ 
tionary matters. Huxley’s evolutionary outlook first 
appears in his work on Stagonolepis, a crocodil^l^B 
animal from the Trias of Elgin, whose structure to Itfl 
incompletely known. This creature to represented by 
bones, in the main isolated and badly preserved* tojjfr, 
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bedded in a hard sandstone, and in studying it Huxley 
made use of a technical method—the removal of the 
bones and the making of .artificial casts from the holes 
so left—which was carried much farther by his associate 
E. T. Newton, and is now one of the most widely useful 
of all modes of study. Huxley pointed out the 
thoroughly crocodilian appearance of the armour of 
Stagonolepis, turning aside in a series of small papers to 
give a full account of the dermal armour in many recent 


nearly resembling the modern ones than did the earlier 
forms. 

Huxley used the evidence so brought forward to 
divide the group Crocodilia into three grades, distin¬ 
guished by their evolutionary stage, each division being 
m the broad sense ancestral to that which came after 
it. This was, I believe, the first attempt to establish a 
horizontal division of a group on a definitely evolu¬ 
tionary basis. 



Pkoio\ [//*M*y JJtxon and Son. 

1890. 


Huxley Ea hi. study St 4 Marlborough Pl.c, London, N W., where he did no much of hi. work All the details, the chair, the desk, the papers on it, 
and (he books on the shelves behind him are faithfully represented. The books behind his head are mostly Darwin's works Reproduced by kind 
permission of (he Hoe. John Collier. 


Mid fossil crocodiles. He showed that the vertebra 
and limb bones exhibited the same affinities and then 
pointed out that, whereas the modem crocodiles have 
their palatal nostrils at the hinder end of the mouth, 
Stagonolepis and Belodon, then recently described by 
v, Meyer, resembled the lizards in the anterior position 
of these openings. Then, and it is in this feature that 
the itovelty of the paper lay, he shows that in the 
Jurassic crocodiles, figured by Eudes Deslongschamps, 
and in a new skull from the Wealden, they lay in an 
intermediate position, the Cretaceous animal more 


Huxley’s palaeontological work covered the widest 
possible range: representatives of all the classes of 
vertebrates were described by him, and he was continu¬ 
ously looking for intermediate forms the structure of 
which would serve to connect them together. It was 
from this viewpoint that he studied the Dinosaurs, 
finding in them so many structural resemblances to 
the birds, that he regarded them, as of all animals, the 
most nearly intermediate between birds and reptiles. 

The palceontological work for which Huxley is perhaps 
most generally known is that on the evolution of the 
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horse, work in which he felt that, for the first time, we 
came near a real linear ancestral succession. To the data 
of this story he added nothing, but for the first time he 
arranged the then known fossil horses and horse relatives 
in their order of appearance, and showed how gradual 
was the reduction of the ulna and fibula. He recognised 
immediately the importance of Marsh’s discovery of 
Orohippus and predicted the discovery of a five¬ 
toed horse ancestor, which still remains to be dis¬ 
covered. 

As a paleontologist engaged in the actual work of 
examining, describing, and interpreting fossils, Huxley, 
although he takes an honourable place, has no pre¬ 
eminence. His work in this respect is perhaps not so 
good as that of his great rival Richard Owen In his 
power of determining the structure of tossil fish he was 
not the equal of V. H. Pander, and none of his work 
is comparable with that of W Kovalevski on fossil 
“ ungulates,” work permeated through and through by 
an evolutionary spirit, and directed continuously by an 
interest m function and habits of life which never 
appears in Huxley’s paleontological work. 

Rut Huxley’s reputation is solidly based on those 
essays, of which his two addresses to the Geological 
Society are the chief, tn which he directs his attention 
to a critique of the postulates which underlie all 
paleontological work His reduction of Cuvier’s Law 
of correlation of structures to a mere empirical general¬ 
isation, to which many exceptions could be pointed out, 
removed what would have been a stumbling-block in 
the further development of the science His clear 


recognition of the difference between what he called 
intercalary and linear types amongst intermediate 
forms is a contribution of the first magnitude to the 
philosophy of the science; it lies at the base of all the 
later work on the filiation of extinct animals. 

Huxley’s distinction between homotaxy and contem¬ 
poraneity, between rocks of different regions which 
contain identical or comparable faunas and those of 
the same age, is a fundamental one, necessary for a true 
appreciation of the evidence of fossils as to horizon, 
although it now appears probable that in most cases 
homotaxia] formations are actually sensibly contem¬ 
poraneous Nevertheless there are cases in which it 
does appear that the occurrence in two widely separate 
localities of animals of identical evolutionary stage 
does actually imply that these beds in that area from 
which the animals migrated are earlier than their 
homotaxial equivalents in the other region 

Thus Huxley, in his paleontological work, is to be 
regarded as a philosopher, searching in the great mass 
of fat t accumulated by his predecessors and contem¬ 
poraries for facts which he could bring to use for the 
establishment of a morphological idea, for the improve¬ 
ment of a classification, or for use as evidence in favour 
of evolution 

He was a critic, a man of most judicious mind, his 
caution being shown nowhere so well as in his failure, 
in 1862, to find any farts in paleontology to support 
the evolution theory, and at the time he worked he 
conferred an inestimable benefit on his science by his 
sure establishment of its intellectual foundations. 


Geological Thought and Teaching. 


By Prof. W. W 

UXLEY’S services to geology were mainly 
through his palaeontological work, both in his 
original research and in his critical review of the work 
of others, largely with a view of testing its bearing on 
evolution. As he said on one occasion, “ the sole 
direct and irrefragable evidence of the method whereby 
living tilings have become what they are is to be sought 
among fossil remains.” Like Darwin, he was some¬ 
what disappointed by the want of definiteness of some 
of this evidence, but, on the other hand, he was able 
to show that among certain types of life, phylogenetic 
chains could be made out. His faith in geological 
evidence is shown by his separation of the Elgin Sand¬ 
stones from the Old Red Sandstone with which they 
had been formerly classed, and the placing of them in 
the New Red Sandstone division on the faith of their 
fossil reptilian remains. 

When secretary of the Geological Society in 1862, 
Huxley was called upon, owing to the absence of the 


Watts, F.R.S. 

president, Mr Leonard Horner, to deliver the annual 
address In this he undertook the “ wholesome though 
troublesome and not always satisfactory process 
which ” is termed “ taking stock.” He directed atten¬ 
tion to the number of “ persistent types '* in the animal 
and vegetable kingdoms, and the comparatively small 
amount of change from the earliest times in the major 
divisions of life-forms recorded as fossils. He clearly 
saw that the oldest known fossils were by no means 
the earliest forms of life, and that evolution demanded 
the existence of still older faunas and floras, some of 
which have since been established, though we are still 
far from knowledge of the beginnings of life on the 
earth. In the course of this address, Huxley examined 
and criticised the physical and palaeontological evidence 
at the disposal of the geologist for establishing con* 
temporaneity of strata in different parts of the globe, 
and showed that anything like exact evidence of syn¬ 
chrony was impossible of attainment* Existing faunal 
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in different parts of the world 'differ now from one 
, another at least as much as successive geological faunas. 
He therefore advocated that the term “ homotaxis/’ 
signifying similarity of order, should be substituted 
for contemporaneity as expressing more exactly the 
facts of the case. 

The suggestion thus made has not been widely adopted 
among geologists working on stratigraphical geology, 
for several reasons. The geological scale, even in its 
most modern development, is not a delicate one in 
comparison with that of other histories, the periods of 
time represented by even small thicknesses of rock 
being long, and in the case of those most accurately 
zoned, of exceptional length. Wide-reachmg migration 
is of course a slow process, but, expressed in terms of 
thickness of deposit, it is sufficiently quick to introduce 
no very serious error in paralleling widely separated 
formations with each other 

The more striking distributional facts are concerned 
with the larger and higher animals, and those possessed 
of poor facilities for migration. The geologist, having 
tested the more slowly migrating types, has been 
driven to depend on more lowly and comparatively 
obscure organisms for lus time indexes, and he chooses 
marine forms, of planktonic or pseudo-planktonic 
habit, with the greatest facilities for migration, and 
least sensitive to climatal variation. Then the geo¬ 
logist realises that his primary object must be to get 
.out exactly the rock succession in each area studied, 
and the easiest and most satisfactory method is to 
establish steps as nearly comparable as may be with 
some type area Thus the comparison of deposits 
becomes increasingly exact and certain, and it then 
becomes possible for the first time to recognise geo¬ 
graphical influences, to make out the facts of distribu¬ 
tion as it affects individuals and groups, and to note 
cases of acceleration or retardation. 

It is necessary after all (as with a currency) to take 
some standard, even a fluctuating one, and it is the 
task of the geologist to select that one in which the 
least possible variation is to be expected. It is not a 
little interesting to note that in his last address to the 
Geological Society (1870) Huxley speaks with apprecia¬ 
tion of Barraade’s doctrine of “ colonies/* a doctrine 
which for years held back detailed geological progress, 
and, in some of its consequences, seemed to stultify 
evolution. This doctrine, with all its unfortunate 
consequences, was destroyed by delicate British zonal 
research, carried out on the assumption that organisms 
were the best things that could be used as time-markers, 
and that, if well selected, they would provide a means 
of correlation, and a framework of contemporaneity 
sufficiently elastic to provide a basis of future research. 

, Huxley’s first presidential address to the Geological 


Society, in 1869, was on wholly different lines. He 
spoke as advocate for geological science against the 
demand that “ a great reform in geological speculation 
seems now to have become necessary/* Clearly he 
was nettled by this reference to “ speculation ” and 
the refusal to admit that these speculations were 
founded on lines of reasoning to which a certain 
amount of respect was due. He opened with a masterly 
account of the early stages of geological thought as 
expressed in the schools of “ catastrophism ’* and 
“ uniformitananism/' and showed that these had 
given way to an “ evolutionary ” system, founded on 
that of Kant, which included the better parts of both. 
Then he proceeded to deal with the three branches of 
Lord Kelvin’s argument, the tidal retardation of the 
earth, the age of the sun, and the cooling of the earth from 
a state in which life would have been impossible on it. 

The first argument Huxley brushed aside on evidence 
presented by himself, and on other evidence either 
quoted or adduced by Lord Kelvin, as intro¬ 
ducing compensations which it is necessary to take 
into account The arguments founded on the loss of 
heat by the sun and the earth he did not combat, but 
was prepared to admit that the history of the world, 
as known to geologists, might have been accomplished 
in the hundred million years or so allowed by Lord 
Kelvin Taking the total thickness of sedimentary 
rocks containing traces of life, as then known, at 100,000 
feet, he pointed out that a history of one hundred 
million years would only require the deposit of one- 
thousandth part of a foot, or little more than one- 
hundredth part of an inch per year. No geologist 
would consider this rate excessive, especially for the 
types of sediment to which this estimate applies. As 
for biological evidence, “ biology takes her time from 
geology. If the geological clock is wrong, all the 
naturalist will have to do is to modify his notions of 
the rapidity of change accordingly ” 

It is perhaps fortunate that Huxley had not to meet 
on this occasion Lord Kelvin’s later estimates, for they 
could not have been met on the same lines. It has 
been necessary to wait until the physicists themselves 
have discovered a source from which the loss of heat 
is made good by the radio-active processes occurring 
within the earth. 

The influence of Huxley’s association with Tyndall 
is betrayed by his communication of observations made 
by himself in Switzerland on the structure and move¬ 
ments of glaciers. He was particularly interested in 
the veined structure of glacier ice and the evidence of 
pressure afforded by it. Afterwards he and Tyndall 
worked together and they are conjoined in a paper on 
the subject in the Phil. Trans, in 1857. 

The interest in the sea-bed which Huxley acquired 
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as naturalist on the expedition of the Rattlesnake 
showed itself in his appreciation of all deep-sea work, 
including that of the Challenger , on which he wrote. 
It also appears in his popular lecture on “A Piece of 
Chalk,” in which he pointed out that the deep-sea 
calcareous oozes give the best explanation of the wide 
extension, the great thickness, and the peculiar character 
of the Chalk. 

In this lecture, as in another, also given to working 
men, on a piece of coal, Huxley displayed his wonderful 
gift of taking some new method of technique, describing 
the results obtained by it, and then leading his audience 
on to wider questions, each stage of the discussion 
being closely reasoned, illustrated by apt and un¬ 
expected analogies, and leading to important influences 
on the lives of his hearers. Thus his ‘ r chalk ” lecture 
led on to a convincing demonstration of the antiquity 
of this deposit in comparison with the history of man¬ 
kind, and to an appreciation of the vast and slow 
changes in geography which geology reveals. Similarly, 
in the lecture on corals and coral reefs, he is not 
content with describing the evidence of earth move¬ 
ment they reveal, but discusses its bearing on problems 
of distribution of life. In his lecture on coal, too, 
after illustrating the spores and other plant tissues in 
coal, and inferring the conditions necessary to produce 
coal-seams, he turns to show how the apparently 


reckless prodigality ‘of Nature in dispersing these 
elements was the source of our coal supplies and of the*, 
industrial and economic applications which follow their 
exploitation. 

One of the most important of Huxley’s contributions 
to geology and geological teaching was the course of 
lectures which afterwards grew into his “ Physio¬ 
graphy.” The purpose of this work is best stated in 
his own words. 

“ I conceived that a vast amount of knowledge 
respecting natural phenomena and their interdepend¬ 
ence, and even some practical expenence of scientific 
method, could be conveyed, with all the precision of 
statement, which is what distinguishes science from 
common information; and, yet, without overstepping 
the comprehension of learners who possessed no 
further share of preliminary educational discipline, 
than that which falls to the lot of the boys and girls 
who pass through an ordinary primary school. And I 
thought, that, if my plan could be properly carried 
out, it would not only yield results of value in them¬ 
selves, but would facilitate the subsequent entrance 
of the learners into the portals of the special sciences.” 

It is not too much to say that the desire of the 
author has been attained, and that this book has had 
much to do with starting and stimulating many who 
have afterwards become distinguished in their work 
for geology and geography. 


Huxley’s Contributions to our Knowledge of the Invertebrata. 

By Prof. E. W. MacBride, F.R.S. 


H UXLEY’S original papers on the anatomy of the 
Invertebrata extend over a period of about 
thirty years, from 1849 to 1878. They deal with the 
most varied subjects, as, for example, the organisation 
of the Hydrozoa in general and of the Siphonophora in 
particular ; the morphology of Heteropoda and Ptero- 
poda amongst Mollusca ; the anatomy and physiology 
of the rotiferan Lacinulana, the anatomy of the 
primitive trematode Aspidogaster, the embryology of 
the crustacean Mysis and of the parthenogenetic eggs 
of the Aphididae amongst insects, and finally the 
anatomy of Pyrosoma, Doliolum, and Appendicularia 
amongst Tunicata. 

The results recorded in these papers were embodied 
in a text-book entitled “ The Anatomy of Invertebrated 
Animals,” published in 1877. This was succeeded by 
the famous monograph on the crayfish published in 
1880. In these two books we can see clearly displayed 
Huxley’s outlook on the invertebrate division of the 
animal kingdom. In contradistinction to most of the 
zoologists of the day, he regarded classification as of 
secondary importance ; what was primary and funda¬ 


mental in his estimation was structure, and the only 
value of classification was to emphasise differences and 
resemblances of structure. Hence he gives no complete 
scheme of classification; he describes minor groups, 
and then discusses their probable affinities. Though, 
of course, he was a convinced evolutionist ah<J one of 
the main protagonists for the cause in England, he 
held firmly that fundamental resemblances in structure 
constituted profound truths, the importance of which 
was entirely independent of the validity of any hypo¬ 
thesis as to how they had originated. He regarded 
the phylogenetic theories, which were fashionable in 
his day, as of no importance beyond serving to direct 
future research. As a consequence of this mental atti¬ 
tude he denied that there was any essential difference 
between so-called “ artificial ” and ” natural ” schemes 
of classification; he held that, on the contrary, thoy 
graded into another. He said that artificial classifies- 
tions were based on some obvious external similarity, 
whereas natural classifications were based, so fat as 
possible, on a consideration of all the likenesses and!' 
unlikenesses of the animals involved, and that those, : 
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features were selected as diagnostic marks which 
experience has shown to be indicative of a great many 
resemblances. 

In both “ The Anatomy of the Invertebrated 
Animals ” and in “ The Crayfish ” Huxley takes up 
the extreme mechanistic attitude towards vital pheno¬ 
mena. In the former book he states that an organism 
is only a molecular machine of great complexity, and 
that to speak of vital force as anything beyond the sum 
of the physical and chemical processes which make up 
its working is as absurd as to speak of the horologity 
of a clock. In “ The Crayfish" he discusses the 
question as to whether the crayfish has or has not a 
mind, and declares it to be an insoluble problem. He 
points out the intimate connexion of mental ideas and 
images with language, and concludes that, since the 
crayfish has no language, it has nothing to say to itself 
or to anybody else, and that even if some of its actions 
are accompanied by an “ awareness ” distantly com¬ 
parable to our own consciousness, this circumstance 
must be regarded as a mere epiphenomenon, and is of 
no avail to explain the actions in question; just as there 
are numerous things which we ourselves do without 
the intervention of consciousness. 

Huxley’s vigorous propaganda in favour of this way 
of looking at life had a profound influence on the 
scientific thought of his time, and this influence has by 
no means died out even yet. Nevertheless it is waning : 
when we learn from the works of Jennings that some¬ 
thing of a rudimentary kind of intelligence—a questing 
after definite ends by varied means—can be detected 
in creatures so lowly as Amoeba, we are not surprised 
that psychologists and biologists like MacDougall and 
Driesch come to the conclusion that there must be 
something analogous to a subject (a psyehoid or 
entelechy) even in them. We may remark that if 
conscious intelligence is to be restricted to beings like 
ourselves, capable of thinking in verbal images and of 
carrying out syllogistic reasoning, this classification 
will deny intelligence in any form, just as surely to 
chimpanzee and to the human infant as to the crayfish. 

In 1858 the Ray Society published a monograph by 
Huxley on the oceanic Hydrozoa, which embodied 
results already included in shorter papers read before 
the Linnean and Royal Societies. In this monograph 
we find Huxley’s most important contribution to our 
understanding of the anatomy of the In vertebra ta. 
This wag an explanation of the structure of Hydrozoa 
based on the assumption that in every case their bodies 
were constructed out of tubes composed of two layers 
of cells, and of two only, an outer and inner. It was 
Allman, not Huxley, who conferred on these layers 
the names ectoderm arid endoderm, but Allman followed 
aqd confirmed Huxley, who had first observed the fact 


and recorded it in a paper sent to the Linnean Society 
in 1847, but not read until 1849. In the monograph 
which we are at present discussing he takes the bolder 
step of comparing the outer layer or ectoderm of the 
hydrozoon polyp to the epidermis of a vertebrate 
animal, or rather of the vertebrate embryo, and the 
endoderm to the so-called mucous layer of the verte¬ 
brate embryo, which is applied to the yolk and draws 
nourishment from it. It is not too much to say that 
all our later knowledge of invertebrate development 
and anatomy is built on this foundation so well and 
truly laid by Huxley. Huxley points out that in 
invertebrates, as in us, the endoderm remains in a 
comparatively unaltered condition throughout life, 
whilst the ectoderm undergoes an enormous amount 
of modification in giving rise to cuticular, sensory, and 
nervous structures. 

In making his generalisation Huxley lays down 
criteria of ^rhat constitute real homology or corre¬ 
spondence between two structures The first criterion 
is that two homologous structures must develop in the 
same way from similar parts of the body. The second 
criterion, which is to be used if a knowledge of develop¬ 
ment is not available, is that two structures regarded 
as homologous must be connected with one another by 
an unbroken series of structures of an intermediate 
character, each differing from the next by very slight 
differences. Fundamental unity of plan in the struc¬ 
ture of an organism accompanied by wide variations 
in details was an idea which occupied a central position 
in Huxley’s mind in all his dealings with animal life. 

The second great contribution which Huxley made 
to science in the course of his studies of the Invertebrata 
was the discussion and definition of what was meant 
by the terms u variety ” and “ species.” In his mono¬ 
graph on the crayfish he gives brief descriptions of 
crayfishes found all over the world, and deals with the 
question as to how the various u kinds ” originated. 
He points out that the word species has two .meanings, 
one morphological and the other physiological. A 
morphological species, according to him, is simply an 
assemblage of individuals which agree with one another 
and differ from the rest of the living world in the sum 
of their morphological characters. A physiological 
species, on the other hand, is a group of animals the 
members of which are capable of fertile union with one 
another, but not with members of any other group. 
Huxley also applies the term “ physiological species ” 
to the concept of the whole number of individuals 
supposed to be descended from an ancestor which had 
originated by an act of special creation. He goes on 
to say, that the great majority of species described in 
works on systematic zoology are morphological species; 
that is to say, they are groups of similar animals, which 
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differ from all previously known animals by some itself into the question of the origin of these local races 
definite character or groups of characters. Of course, or varieties. 

as he remarks, the identity of the individuals making Huxley’s views on this point read like a curious 
up a species is not absolute Apart from marks indica- anticipation of 44 mutationist ” doctrines. As we have 
tive of age and sex, children never resemble their seen, he attributes the formation of a variety to the 
parents exactly, but present small and inconstant appearance of a single abnormal individual or “ sport.” 
differences from them, so that to collect together a This view, we think, is no longer tenable. If by 
number of individuals m a species merely means to variety we understand a number of progeny artificially 
assert that the differences between them are so small reared from a carefully selected pair of parents by man, 
and inconstant that these differences probably he then Huxley's opinion might be defended , but Darwm 
within the limits of variation was more far-seeing m this respect than Huxley, for 

As contrasted with a species, a 44 variety ” or 44 race,” he says that he found that every strongly marked 
according to Huxley, is the offspring of an individual in variety which he had observed occupied a definite 
which a marked variation occurs, which is propagated 44 station ” or locality Now the diagnostic characters 
to all its descendants ; the variety is thus engendered which discriminate these " varieties ” from one another 
within the bosom of the species, and, as Huxley says, if are widely different from those which distinguish a 
nothing were known of its origin it would have a valid sport from the fellow-members of its species. In the 
claim to be regarded as a true species A race, however, first case we have to deal with slight evasive peculiarities 
may be generally discriminated from a species by the cir- which affect the form and size of many organs, and 
cumstance that its distinctive characters are not equally these differences, as the example of the willow grouse 
well marked in all the individuals composing it. shows, are almost certainly reactions to changed climate. 

Therefore Huxley draws the conclusion that morpho- But in the case of the sport we have a disharmony in 
logical species are merely provisional arrangements of the factors which operate in heredity to build up the 
animals indicative of the present state of our knowledge, body ; this disharmony is due to the disproportionate 
and that it is impossible to say whether the progress weakness of some of the factors, and unless selection 
of inquiry into the characters of any group of individuals is constantly practised, if the offspring are exposed to 
may prove that what had hitherto been taken for mere normal conditions the disharmony will gradually dis- 
vaneties were distinct morphological species, or whether, appear, and with it the characters of the sport. This 
on the contrary, what had hitherto been regarded result is attributed by the modem 44 geneticist ” to 
as distinct morphological species were mere vaneties. reversion oi 14 mutation backwards ” (Morgan); it 
Huxley illustrates this by what had happened in the really is recovery from germ-weakness It is because 
case of the European crayfish (Astacus flumatiits ). of its physiological substratum of damage to the germ 
Milne Edwards had regarded all its forms as vaneties of that the characters of a 44 sport ” are so unequally 
a single species, whilst Schrank had divided them into developed in its progeny, as Huxley justly remarks, 
two species, namely, the stone-crayfish (A, torrentium) Huxley’s “Crayfish” not only summarised all that 
and the “ noble ’’crayfish (A.nobtlzs), distinguished from was previously known of the anatomy of this animal 
the stone-crayfish by its deep red < laws and its larger but also contains his own original observations; and 
size. Huxley is inclined to agree with Schrank, it is to this book that we must go for the only de- 
because when both forms were introduced into a tailed and clear account of the somewhat complicated 
44 crayfish ” farm they refused to interbreed. internal or “ endophmgmal ” skeleton. This skeleton 

Huxley’s estimate of the value of specific deter- is made up of the various “apodemes” or folds of 
minations has received many confirmations since inturned ectoderm which give support to the various 
his time Great Britain was supposed to rejoice muscles and perform the function fulfilled by bones in 
in the possession of one peculiar species of bird, the vertebrate skeleton. 

the Scotch “red” grouse, the nearest congener of Huxley was not an embryologist, but his deep feeling 
which was the willow grouse of the Continent. When, for fundamental similarities of structure led him to 
however, the red grouse was taken to Norway, in about make some astonishingly correct embryological guesses, 
two generations it became indistinguishable from the which might almost be termed embryological prophecies, 
willow grouse, and when the willow grouse was brought Thus he surmises that the formation of the endoderm 
to Scotland it became changed in the same way into by so-called 44 delamination ” may be a modification 
the red grouse In fact, it is becoming every day of the older method of its formation by emboly or in- 
clearer that there is a continuous passage from a vagination ; that the formation of the perivisceral 
slightly marked local variety to a well-marked species, cavity by pouches given of! from the gut, such as 
and so the question of the origin of species resolves occurs in Cheetognatha, Echinodermata, and Brachio- 
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poda, may become modified so as to take the form of 
solid masses of mesoderm cells growing out from the 
gut, as is observed in the development of Arthro- 
poda and Annelida. Both these views have received 
abundant confirmation in subsequent embryological 
research. 

If we ask ourselves, in conclusion, what part of 
Huxley’s work on the Invcrtebrata has endured and 
what part has proved to be of transitory value, we may 
answer that, in almost every case where discoveries 
were to be made by dissection and macroscopic observa¬ 
tion, he has proved to be right, but that where micro¬ 
scopic investigation was necessary he was often wrong. 
This is not to be wondered at when we remember the 
extraordinary crudity of the means of preserving 
specimens and of cutting sections which were available 
in his day Thus he compares the pallial folds of the 
cephalopod embryo to the trochal ridges of the gastro¬ 
pod He regards the annelid Polygordius as a tran¬ 
sitional form between Turbellana and Polychaeta, and 
Porifera as belonging to the same fundamental group 
as the Coelentera*a. The blood-system of lamelli- 
branchs is said to communicate with the extenor by 
pores in the foot. Huxley asserts that the ovaries of 
parthenogenetic females amongst Insecta are funda¬ 
mentally different from the ovaries of sexual females , 
he denies that the parthenogenetic ova are true ova; 


he regards all the parthenogenetically produced insects 
as portions of one individual; in a word, he confuses 
pnmary asexual reproduction by budding or fission 
with secondary asexual reproduction by partheno¬ 
genesis. 

On the other hand, Huxley examined Peripatus, 
and pronounced it to be a true arthropod, allied to the 
suctorial Mynapoda, at a time when many of his con¬ 
temporaries referred it to the worms or the Mollusca ; 
he described most accurately the peculiar process ofc. 
budding in the Tunicata , he refused to accept Agassiz’s 
and Cuvier’s view of the affinities of the Echmodermata 
with the Ccelcnterata, a view which was expressed by 
relegating them both to a class Raduita. nor was he 
any more friendly to Haeckel’s conception of an 
echmoderm as a budding worm, in which all the buds 
radiated from a centre. In view of the extraordinary 
metamorphoses of echinoderms, which start as bilater¬ 
ally symmetrical animals and attain radial symmetry 
round an axis cutting the principal axis of the larva at 
an oblique angle, Huxley regarded them as a com¬ 
pletely isolated group. Finally, we may say that no 
one can read the “ Anatomy of In vertebra ted Animals ” 
without receiving the impression that he is being 
brought into contact with a great growing science, full 
of the most interesting and still unsettled questions, 
with promise of rich reward to the future researcher. 


Processes of Life and Mind. 

By Prof. C. Lloyd Morgan, F.R.S. 


I N Huxley’s life-work there is a combination of the 
exact methods of inquiry which characterise the 
man of science with the breadth of interest which, in 
practice, distinguishes the man of affairs, and, in 
thought, betokens the philosopher. He claimed that 
all behaviour and conduct fell within his province as 
biologist, and that this should include all mental events 
which may accompany the actions of living beings. 

From first to last Huxley stood not only for one 
method of scientific interpretation, but also for one order 
of Nature. Within that one order there are events that 
we call physical; there are events that we may call 
vital—those which occur only in living organisms ; and 
there are events that we call mental—-those with which 
we, and, as we infer, certain other living beings, are 
acquainted in diverse modes of feeling and under 
diverse forms of objective reference. If these be 
found in the Nature we seek to interpret, they should 
be loyally accepted as inherent in that Nature, and 
should be dealt with in accordance with the accredited 
methods of scientific policy. In brief, the outcome for 
Huxley was this : (1) All vital events in living organisms 
have a physical basis; that is, they occur only when 


certain physical events are also in being , and (2) 
mental events occur only when certain specialised 
physiological events are also m being 

This does not imply, under (1), that vital events are 
physical only. They are distinctively physiological in 
that there are modes of action of a specific kind. There 
are biological as contrasted with abiological properties. 
None the less, they are physical also. Huxley could 
find no evidence of “ connecting links ” between biologi¬ 
cal and abiological events “ Those,” he said, " who 
take a monistic view of the physical world may fairly 
hold abiogenesis as a pious opinion, supported by 
analogy and defended by our ignorance. But as 
matters now stand (1886) ... no claim to biological 
nationality is valid except birth.” He was strict in 
his demand for evidence. Whether, in the light of 
such evidence as has since been adduced under new 
methods of scientific approach, he would soften the 
expression “ defended by our ignorance,” one cannot 
say. 

Nor does the second clause of the above summary 
statement imply that mental events are physiological 
only. There is in them something new and specific. 
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None the less Huxley contended that, on the evidence, 
they have no being apart from certain physiological 
changes in a differentiated region of the central nervous 
system. There is a neural basis of mind, as there is a 
physical basis of life. 

Cardinal throughout is emphasis on one order of 
Nature. There is no extra-natural insertion from a 
disparate order of being. This note was struck firmly 
and clearly in “ The Physical Basis of Life ” (1868). 
Even there the story of mind as accompanying the 
story of life, when it reaches a high level along certain 
lines of advance, was touched on in the concluding 
protest that he was no materialist, but, on the contrary, 
believed materialism “ to involve grave philosophical 
error.” He did, however, urge in effect that the story 
of life should be told in terms of physical and physio¬ 
logical concepts, whether they be accompanied by 
“ states of consciousness ” or not. He claimed “ first, 
that the order of Nature is ascertainable to an extent 
which is practically unlimited ; and secondly, that our 
volition counts for something as a condition of the 
course of events ”—adding m a footnote (1892), “ or, 
to speak more accurately, the physiological state of 
which volition is the expression ” 

Two years later the physical basis of life and the 
neural basis of mind were considered in the light of 
Descartes 1 “ Discourse ” ; and, at the Belfast meeting 
of the British Association (1874), in the evening address 
on " Animals as Automata,” he took up in further detail 
the accompanying story of mind, with stress on the 
hypothesis that animals, and men too, are conscious 
automata 

For many then, and now, “ conscious automata ” 
involves a so-called contradiction in terms. If 
conscious, it is said, not automata , if automata, not 
conscious. Any such contradiction depends, of course, 
on the definition of the terms. No doubt they may be 
so defined that each is flatly contradictory of the other. 
Clearly, then, Huxley did not so define them. 

One should try to grasp the interpretation of mind 
that Huxley was concerned to advocate. Whether the 
oft-quoted steam-whistle analogy and the statement 
that consciousness answers to the sound which a bell 
gives out when it is struck, serve their purpose well, is 
a matter of opinion. It may be said : Since no one 
attributes volition to the engine or feeling to the bell, 
why not consider rather the procedure of some one who 
is crossing the railway-lines, or is awaiting the summons 
to lunch ? If we do so, then Huxley contends that it 
is not a “ state of consciousness,” volition or other, 
that is causally effective, but certain physiological 
action in the brain consequent on the stimulation of 
the sensory organ. It is in this sense that we are 
bidden, in 1892, to understand the earlier statement 


“ that our volition counts for something as a condition 
of the course of events.” Nor is this an after-thought* 
It is implicit in his thesis from first to last. 

In the Berkeley Essays of 1871 and 1879, in dealing 
with St. George Mivart’s criticism of “ The Descent of 
Man ” in the former year, and in the a Hume ” of 1874, 
Huxley unfolded his reading of the metaphysics of 
sensation and showed the trend of his method of 
psychological analysis. One must remember that he 
wrote some half-century ago; one has also to fill in 
the implications of certain statements that he did not 
fully expand. 

“ States of consciousness ”—this expression was then 
current—were regarded by Huxley as accompanying 
certain physiological changes in the brain. But 
consciousness as accompaniment in feeling—in enjoy¬ 
ment, as some now say—is only part of the story of 
mind. There is also that reference to something 
objective which Huxley spoke of as “ extradition.” 
In tactile sensation—more strictly tactile perception— 
the touch-datum concomitant with physiological events 
in the “ sensorium ” is “ referred outwards to the point 
touched, and seems to exist there.” In using a walking- 
stick ” the tactile sensation, which is a state of our own 
consciousness, is unhesitatingly referred to the end of 
the stick; and yet no one will say that it is there.” 
Huxley clearly indicates his view that such localisation 
is more than sensation only, since it depends, he says, 
on “ ideas of relation.” There is distinctively cognitive 
reference. In vision “ every visible ... is referred 
outwards, in the general direction of the pencil of light 
by which it is rendered visible, just as, in the experiment 
with the stick, the tangible is referred outwards to the 
end of the stick.” 

Although Huxley did not, in so many words, dis* 
tinguish accompaniment in feeling from the going 
forth of reference under “ extradition,” it is implied 
throughout. When I asked him, in 1883, how he^ 
accounted for this extradition, the purport of his reply 
was: “ There it is. It is given in our experience* 
We must take natural processes as we find them, and t 
trace their development." 

In cognitive reference, under the highly developed 
form which has been reached in adult human folk, 
there is clearly a valid sense in which it may be said 
that “ what ” is referred—the tangible or the visible — 
is “ where ” it is referred, at the stick-end or in Sirius* 
But it is so referred from the sensorium. ** Here ” is 
the source of reference to Sirius; “therewe 
acknowledge an external world—is the source of 
physical influence on the retina, and, through the inter* 
vention of a wave of action in the nerves, on the 
sensorium. As Huxley put it, in effect, we may ascend 
the hill of vision by two paths on opposite sides. 
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path follows the influence from Sirius; the other path 
* retraces the reference that goes forth to Sirius. One 
is material; the other is mental; each after its kind in 
the duality of Nature. Take which you will, they meet 
at the summit. Both are the outcome of a long process 
of evolution ; so also is such accord as obtains. 

Though, as physiologist, Huxley gave primacy to 
the material or physical path, as idealist he gave 
primacy to the path of mental reference. What know 
we of Sirius as a purely 
material existent — 
apart from reference 
in perception or under 
reflective thought ? 

The light-waves re¬ 
ceived by the retina 
are separated from 
the brain-events 
which are concomit¬ 
ant with reference by 
many intervenient 
events of a specialised 
physiological char¬ 
acter. That is so 
with all that is ob¬ 
jective under percipi¬ 
ent reference. Are we 
justified, then, on the 
available evidence, in 
saying more than that 
what is objective 
under reference is a 
world of mental sym¬ 
bolism, that, in Des¬ 
cartes' words, enables 
us “to walk sure- 
footedly in this life ” ? 

Huxley thought not. 

But does this imply 
that mental symbol¬ 
ism counts for nothing 
in the course of events ? 

Huxley's statements 
would have been 
clearer {if one may dare to say so) had he more emphatic¬ 
ally distinguished cognitive reference from concomitant 
feeling—both included in 4f states of consciousness." 
But his contention comes to this: Without denying 
M that there may be a real something which is the cause 
of all our impressions/ 1 we may assert u that sensations, 
though not likenesses, are symbols of that something." 
it fa in the concept of reference—or that of extradition, 
As he put it—and in the corollary of phenomenal 
symhdBsm that Huxley was idealist In this sense 


“ the more completely the materialist [that is, the 
physiological] position is admitted, the easier it is to 
show that the idealist position is unassailable, if the 
idealist confines himself within the limits of positive 
knowledge," 

Strike out the concept of objective reference, leave 
in only accompaniment in feeling or enjoyment, and 
Huxley's thesis is shorn of full half of its significance. 
Seeing that the word “ sensation ” is ambiguous in 

that it may mean (a) * 
the enjoyment which 
accompanies sensing, 
or (1 b ) that which is 
sensed under cognitive 
reference, it does no 
injustice to Huxley’s 
thought if the words 
in italics be substi¬ 
tuted for “sensation " 
and “ state of con¬ 
sciousness " in the 
following passage : 

“ The great fact in¬ 
sisted on by Descartes, 
that no likeness of 
external things is, or' 
can be, transmitted 
to the mind by the 
sensory organs ; on 
the contrary that, 
between the external 
cause and the centre 
from which mental 
reference goes forth , 
there is interposed a 
mode of motion of 
nervous matter, of 
which the object of 
reference is no like¬ 
ness, but a mere 
symbol, is of the 
profoundest import¬ 
ance " (1874). 

Such was Huxley’s 
concept of symbolic reference. Since his death it 
has been subjected to New Realist criticism, with 
emphasis on direct apprehension on the part of 
the mind. Vision, audition, and other modes of 
sensory acquaintance do not, it is said, afford only 
a highly evolved symbolism which enables us to walk 
sure-footedly ; they reveal or disclose the very nature 
of the objective world, with its colours, sounds, and 
odours, perhaps also its beauty, quite independently 
of those instruments of apprehension which we call the 
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organs of sense. What Huxley’s attitude towards the 
sensum-theory would have been one cannot say. 

One may, however, surmise that his emphasis on 
one order of Nature, and his insistence on positive 
evidence of the scientific kind, would have remained 
unchanged. In the light of fresh evidence he might, 
were he still with us, concede that the evolutionary 
step from the cognitive reference of even the highest 
apes to reflective reference in human folk was greater 
than he allowed when he criticised Mivart and Wallace, 
and such as in some measure to justify on empirical 
grounds Descartes’ distinction between the animal and 
the human mind. On the other hand, he might urge 
that the fuller knowledge we now have of the com¬ 
parative anatomy and physiology of the brain still 
endorses his cardinal tenets—one order of Nature, one 
evolutionary process. 

That mind is not an extra-natural insertion invoked 
to explain certain facts, said to be otherwise inexpli¬ 
cable, but is the outcome of natural advance, was the 
burden of his contention throughout. The highest 
attainments of reflective thought, the richest modes 
of symbolism in evolutionary ethics, imply a physio¬ 
logical basis, and without this would be non-existent. 

In Huxley’s day the locus of discussion was in respect 
cf reflective thought. Now lt-extends downwards to the 
very basis of life Not only the volitional procedure 
of man, but his embryonic development, and the 
whole course of organic evolution, is in some quarters 
interpreted in terms of possession by an extra-natural 


entity that uses physical events in its endeavour .to 
reach ends m some measure foreseen. What Huxley 
might have said on this head is a matter of surmise. 
But, apart from surmise, one can assert that it is not 
in accordance with the teaching we owe to him, or 
with the method of interpretation of those biologists 
who maintain what may be called the Huxley tradi¬ 
tion. 

The issue thus raised in new form since Huxley’s 
death is one that primarily affects his philosophical 
opinions. It has, however, been said that, if the issue 
be decided in favour of what claims to be the new 
biology, Huxley’s interpretation of life-process stands 
condemned That is not so. Within his special 
province of inquiry he was concerned to discover new 
facts and the plan of natural events of which these 
facts afford instances Surveying the whole field of 
Nature, he sought to formulate a comprehensive 
schema as the plan of all natural plans. In this task, 
to which he devoted great power with singular honesty 
of purpose, he believed that mythological concepts are 
worthless, and said so in language sufficiently clear 
and emphatic. 

One has, therefore, to distinguish his positive con¬ 
tributions to the sum of human knowledge from his 
negative attitude in respect to the value of what he 
regarded as mythical. His positive work, like all good 
work, stands secure. It is for those who advocate 
mythological explanation to show in what manner it 
is of service in “ improving natural knowledge.” 


Huxley as Teacher. 

Prof. Patrick Geddks. 


By 

OOKING back to young days, a full half-century 
ago and more, I vividly remember how Huxley’s 
influence first came upon me—and indeed to an extent 
mainly determinant for after-life, far beyond all other 
teachers, my father alone excepted ; and, like him too, 
for substantial following, albeit necessarily also m each 
case with some elements of rebound Hence a personal 
opening and treatment may be clearest, I had been 
an eager field-naturalist from childhood, botanist and 
gardener too, mineralogist and rock-work builder; and 
at school had naturally revolted from its too conven¬ 
tional classics, and taken to the modern side. Hence 
purpose towards science, though in what specific line 
I could not clearly say, amid its many and varied attrac¬ 
tions. During school days my wise father had given me 
a museum shanty, and next built me an outhouse 
laboratory and workshop. Then on leaving school, as 
I could not yet define my college ambitions, he en¬ 
couraged me to various trials, as of chemistry (with some 
teaching from the nearest analyst), of mineralogy and 


botany, with a little geology too, and of the rudiments 
of zoology and physiology. The whole, too, with the 
summers free for varied roaming and voracious reading, 
by turns and together ; to which he added also a brief 
but salutary and steadying experience of office and of 
workshop, as well as a period at the art school; and all 
this fundamentally upon his theory of self-education, 
though with reference and help on various sides as 
needed—a method I had enthusiastically adopted, and 
hold by still. Hence I felt happier than my old school¬ 
fellows, by this time fully in the regular university or 
other mill; and I still feel fortunate in having been 
given these adolescent years, in freedom from all routine 
fixity and examination-pressure, and with studies 
pursued for their interest alone. 

After nearly three years of this phase, my father and 
I agreed that it was now full time to be settling for 
university choice and course; and again he left these 
difficult selections to me. As botanical interests 
by this time grown paramount, l first turned toJCdffl* 
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burgh; but the briefest of contacts with the too 
formalistic treatment which was then paramount there, 
disillusioned me, even to immediate revolt; and this 
all the more because I was fascinated by Huxley's 

Lay Sermons,” which were then widely spreading 
abroad a vision of biology on very different lines, and 
at deeper levels. Hence came quickly the solution of 
my difficulty—here is the master to whom I must go. 
My parents were alarmed, and naturally enough ; for 
my father was an elder in the Free Kirk, and my mother 
had long hoped to see me in its pulpit Still, they met 
the situation cordially and well; in faith too—which 
increased my respect alike for them and it: so off to 
Huxley accordingly uv 1874. 

I had, however, a disappointment, for at the first 
brief interview with the great man he sentenced me to 
another preliminary year of chemistry, physics, and 
geology, before I should come to him. As I next got 
no credit from Dr Frankland or others lor my years 
of unofficial studies, but had to begin all over again, 
this year gave little more than revisal of what 1 knew 
already, save that Ramsay’s geology was a real 
stimulus. However, 1 had the wide resources of 
London—museums, collections and libraries, galleries 
and theatres too, thus continuing the self-education 
habit. 

The good time at length came • so 1 had two years 
of Huxley His laboratory was open all day and every 
day throughout both winter and summer terms, though 
his lectures—always good measure over the hour (once 
nearly up to two hours, which left us exhausted !)— 
were in winter only. Never, of course, had' I heard 
such lectures ; or indeed since. Nothing could be clearer 
than his demonstrations of his well-chosen specimens, 
always sufficient for his exposition and argument, yet 
never in redundance; for his essential method lay in 
the educative value of the type-series and collection for 
the student, as compared with the redundant and 
bewildering wealth of the great museums. (Hence 
indeed one of his best-known gibes, that from the 
British Museum the London visitor mainly acquired 
sore feet, a headache, and an increase of his already 
amply sufficient thirst for beer ’) His lucid explana¬ 
tions went on with the gradual and creative up-building 
of first-rate blackboard drawings in colour ; which he 
left for us to incorporate, after lecture, on the plain page 
of our note-books opposite the written page His paper 
diagrams too were also of the best: not only the well- 
elaborated diagrams by G. B. Howes, who had already 
been for some time thus occupied, but also a good many 
from his own hand. Among these too there sometimes 
appeared a touch of the dry humour which now and 
then twinkled in the lecture: thus I particularly 
remember oyr delight over a fine sheet of half-a-dozen 


heads of leading genera of Primates, in which the pro¬ 
files of the big-nosed Tyndall, the bearded Darwin, the 
bright-maned Duke of Argyll, as well as of himself, were 
unmistakably suggested upon the simian level. 

For his laboratory too his claim was to be “ a 
disciple of Mr. Squeers :—W-i-n-d-e-r, window : go and 
clean it f O-n-y-o-n onion—go and weed it!” for 

after morning lecture we had the whole day at dis¬ 
section under his excellent demonstrator, T. Jeffery 
Parker, and with a daily visit from himself. For he had« 
told us at the outset, “ If you are to learn this subject 
(or I believe any other) you must apprentice yourself 
to regular all-time work at it, just as you would for any 
craft or trade. And if you can thus spend even a single 
winter term, these five months, you will then know 
something about biology which you won't forger all 
your life ” I was soon convinced that he was right, 
and indeed remain so , so I have tried to apply this, so 
far as might be, in my own teaching life , and must we 
not increasingly come to some such concentration and 
thoroughness for all subjects ? First the anatomist, 
and then the chemist, have longest thus been teaching ; 
but the inroads of new subjects have too much made the 
student’s day one of hour-fragments, like the school 
ones. But schools too arc coming to longer periods ; 
and so must university instruction also. Broader day- 
sections need not go on so long, and they leave more 
permanent results so Huxley here, as in other respects, 
knew his work as pioneering educator. 

The practical class, with its first careful introduction 
to dissection and histology of his chosen type-senes, 
from Amoeba onwards, has long been too well known to 
need description here , but its in these days new and 
innovatory influence, as accompanying the correspond¬ 
ing lectures, and all as a broad introduction to later and 
fuller studies in botany and zoology—is even yet far 
from exhausted ; nor can it ever be For here was the 
very first of laboratories, as also of lectures truly and 
broadly biological ; and thus with our initiation to 
a not only elementary, but elemental, understanding of 
the various viewpoints of the science. Though neces¬ 
sarily mainly anatomical and histological, it was con¬ 
sistently and lucidly physiological too. Taxonomy was 
not stressed, but clearly indicated ; and the larger 
physiology of Nature — ecology — early opened to us 
in its colours and perspectives. His introduction to 
embryology, as at once so protean yet so deeply orderly, 
was never to be forgotten; and his presentments of 
the palaeontological record—as for reptile and bird, and 
above all for his favourite battle-steeds, the horse-kind— 
transmitted to us his clear and concrete views of their 
gradual- evolution. His pupils oculd not but hence¬ 
forth keep something of these varied outlooks, and in 
following their chosen one could no longer lose sight of 


742 


Supplement to “ Nature? May 9, 1925 


others. Thus one’s latest publication, fifty years after 
—that of a little “ Biology/’ with Prof. J. Arthur 
Thomson—is an endeavour to continue the like com¬ 
prehensive introduction to the science. 

Through all this breadth of presentation the interest 
of morphology stood out dearest and central to all: 
witness his quiet but unmistakable intellectual pleasure 
in lucidly setting before us the unity, yet variety, of each 
related series of organic forms, as for his especially 
beloved crayfish and lobster. After that, who could not 
but understand Goethe’s term “ Morphologic,” and 
this not only as a culmination of his scientific work, but 
as perhaps the very greatest of his poems ? Yet his 
interest in the various working of homologous parts was 
intense; indeed I remember him once sitting down 
beside me and, after giving me an illuminating explana¬ 
tion of my dissection, saying, half to himself, “ You 
see, I should have been an engineer ! ” 

I soon became a fairly good dissector, indeed, with 
Parker’s care and Howes’ example, we could not but 
do our best. By and by I grew fond of setting myself 
tests of skill, like dissecting out more neatly the growing 
point of Chara, the mouth-parts of Cyclops, and what 
not So I was one day greatly honoured by having a 
specimen kept for the museum, and with encouragement 
to go on making more I had several months of this, 
as the only second-year student, and thus, though 
quite junior of course to Parker and to Howes, 1 
became something of a real assistant. One day, said 
Huxley, “ You have been at this now long enough : 
it is time you started on a research of your own. Choose 
any subject you like, on which I can give you the 
material; and go ahead ! ” Next day he asked— 
“ Well, what subject have you chosen ? ” I confessed 
I had not found one. “ Well, well, think it over for a 
day or two ! ” But, alas, I remained as I was , for if 
his teaching had any fault, it was only too clear f His 
exposition of an animal, a part, a structure, was so 
perfect that it seemed to us finished, and leaving 
nothing to be said by him, or asked by us. “ Well, 
well, I’ll give you a subject to begin with 1 ” So he got 
a whelk and a limpet out of pickle, and explained to me 
his view of the general mechanism of their horny 
tongue-cover, the “ radula,” as a flexible file, drawn to 
and fro by attached muscles, upon its cushion or 
“ odontophore.” So as he had never found time to 
work out this mechanism carefully, and throughout a 
series, I was set to this. 

I worked away, and of course on his hypothesis; 
but gradually doubt began to arise. At first I was con¬ 
vinced I must be wrong; and so went over my dis¬ 
sections anew, day by day, and with fresh types also. 
At length, however, when he asked me, “ Well, have 
you worked that out ? ” I ventured, very timidly of 


course, to express my difficulty. “No, no/ 1 said be; 
“ look at that and that;—try again ! ” and so went off. 
Next day, “ Well, have you got it clear ? ” “ Very 
sorry/’ said I; “ but it seems to me that the thing 
works just as a licking with the whole odontophore, 
and not a pulling to and fro of the radula.” 41 Well, 
well, let me see.” So I showed him the set of dissec¬ 
tions I had prepared. He looked through them keenly 
for a minute or two—which seemed to me long ! Then 
suddenly he jumped up, gave me a great slap on the 
back, and said, 41 Ton my word, you're right 1 YouVe 
got me I I was wrong! Capital 1 I must publish 
this for you t ” So he made me draw three plates, and 
write my paper, which he then presented to the Zoo¬ 
logical Society, for its Transactions, and as a correction 
of a bit of his own work by a pupil, I had no vanity in 
the matter, for I had merely spent weeks over what he 
had probably only given an hour to ; but his splendid 
candour, and real pleasure in getting a point of correc¬ 
tion, was the very best of encouragements; since which 
I never again had difficulty in seeing far more problems 
for research than could be undertaken. 

I searched Huxley’s books and papers to see if there 
were any other little point I might try again to catch 
him on, but failed completely, so the upshot was 
more respect and admiration for him than ever, and 
alike as anatomist and as man. After that, too, his 
kindly interest increased. He found me a demon¬ 
stratorship under Thiselton-Dyer and Vines for a 
vacation course, then discussed with Michael Foster and 
Francis Balfour their opening a career for me at Cam¬ 
bridge, whence a delightful stay with the latter 0/ these. 
When I decided not to go on at Cambridge, but to 
Continental schools, he said “ wait a bit ” ; and so put 
me up for the Sharpey physiological scholarship at 
University College ; which carried with it the alterna¬ 
tive of assisting Burdon Sanderson or of demonstrating 
for Schafer, of which I chose the latter. At the close of 
my first winter there I had a sharp illness, for which 
an Easter vacation change was prescribed : so said 
Huxley, “ Go to Roscoff ; I’ll give you an introduction 
to my friend Lacaze-Duthiers.” Hence to this I owed 
the first of the two or three delightful mind-stirrings of 
convalescence which have been epochs of my personal 
life. Nor was this his last encouragement and kind¬ 
ness. 

All this, I hope, will not be misunderstood as self- 
centred but as illustrations of how the true teacher, 
even beyond his regular course, seeks to help his 
students on, and towards such continued productivity 
as they may be capable of. Since then I have Wandered 
far, and into various other fields; but none the less 
it is but just as well as pleasant to record— along with 
appreciation of the biological thinker and educator, 
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the truly open-minded investigator—one's lifelong 
gratitude to the kindly and paternal “ old man ! ” 

What a pity that Huxley had never the great uni¬ 
versity position for which he was so supremely fitted 1 
What a school he would have formed ! Of course, as it 
was, his teaching was not lost, though his audience was 
too small—and that too much of mining students on 
one hand, and of science teachers in training on the 
other, to each of whom his class was but one of those to 
be gone through for their professional needs, respectively 
palaeontological or pedagogic. Still, besides Jeffery 
Parker and Howes—of whom the former did well as 
professor of zoology in Dunedin, and the latter as his 
successor—as also Prof. Newton Parker of Cardiff, I 
remember among my fellow-students others who became 
biologists. First of all, of course, Lloyd Morgan ; also 
Angelo Heilprin, later a notable American faunologist; 
and my especial friend, Dr. Angelo Andres, later of 
Naples and Milan. Of contemporaries otherwise 
educatively aided, I must cite William Hewitt, who after 
a fertile career of organising science teaching for Liver¬ 
pool has lately been continuing Huxley's earliest 
and pioneering “ Physiography ” in his admirable 
“Survey of the Wirral District/* Again, Ameer-Ali, 
since eminent as the essential founder of Aligarh Uni¬ 
versity, the leading Mohammedan institution of learning 


in India, and now, though a busy Judge of Appeal for 
the Privy Council in London, has passed on his scien¬ 
tific interests to his son. Most unusual of us all, in his 
approach and interest, was the Rev. E. F. Russell, 
curate of St. Alban’s, Holbom , a fine spirit, who came 
partly to learn the needful biology towards better 
medical guidance of his poor parishioners, but above all 
as an open-minded theologian, determined to get some 
clear understanding of the evolution doctnne and its 
bearings on his faith, and this by giving a fair hearing to» 
its prime exponent. 

There must have been others, even in my years, and 
thus doubtless a good many throughout his long teach¬ 
ing life, who in their various ways have owed much to 
Huxley; as notably II. G Wells and C. V. Boys; 
and it would be of interest if each would write his own 
personal experience as I have mine But doubtless the 
comparative fewness, after all, of direct pupils may have 
nerved him the more for his wide and vaned literary 
as well as scientific output, of which it is not my 
province here to speak ; as also to those admirable 
lectures to great audiences of working men, which made 
him the foremost of pioneers of what is now the vast 
University Extension movement; of which the students 
thus also owe more than they know to Huxley as 
teachci 


Huxley's Message in Education. 

By Prof. H. E. Armstrong, F.R.S. 


''Above the altar or what serves for one is a bust of 
Truth: it is in wax and unfinished/*—Sir Arthur Kbtth. 

I FIRST heaid Huxley, little short of sixty years 
ago, when, as a young student of chemistry at the 
Royal College in Oxford Street, I tasted his lectures at 
Jermyn Street—in days before a single educational 
brick was laid at South Kensington, My mind was 
soon made up that he was above me and his subject 
one that would not serve my purpose, even if not 
beyond my attainment; the lectures were too didactic, 
the treatment too special and detailed for my taste. 
We handled nothing in those days: Thiselton-Dyer, 
Michael Foster and Ray Lankester were not yet his 
henchmen. Zoology was then a purely descriptive 
science and the real Huxley—the combative philo¬ 
sopher and logician—was in no way apparent: he gave 
us results but no method. As a lecturer, apart from 
his fluency, he made no special impression upon me, 
but his blackboard drawings were fascinating. I did 
not come into personal touch with him until 1884-851 
when I was translated to South Kensington, one of the 
small band charged with the working out of a scheme 
which he had done much to promote. He took no 
special interest in us, however: to me, indeed, he 


always seemed distant, if not unsympathetic. Doubt¬ 
less his mind was over-full at the time and his health 
bad. His outward manner was the more disappoint¬ 
ing, as, from the beginning of my career as a teacher, 
I had been greatly influenced by his writings and was 
consciously anxious to tread in his footsteps. Few 
probably now realise how great his public reputation 
then was—how great a service he had rendered to 
education by his addresses and writings during the 
previous thirty years. Excepting Liebig, perhaps, no 
one had done 50 much to make scientific study known 
and respected. Liebig, however, was an experimental 
philosopher: we owe the introduction of the laboratory 
method to him before all others. Huxley, m the main, 
was outwardly didactic, with a definite tendency to 
pontificate: at heart he was ever the inquirer. No 
other interpretation can be put upon the words he used 
in a letter to the divine, Charles Kingsley, in i860 : 

" Science seems to me to teach in the highest and 
strongest manner the great truth which is embodied 
in the Christian conception of entire surrender to the 
will of God. Sit down before fact as a little child, be 
prepared to give up every preconceived notion, follow 
humbly wherever and to whatever abysses nature leads 
or you shall learn nothing.” 
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We have here the ruling principle of Huxley's life in 
a single sentence. Though a biologist by profession, 
he had the physicist’s, not the naturalist’s, outlook of 
mind and love of exactitude, A comparative anato¬ 
mist of the \ery first rank, he was also an anatomist of 
society . still, his tendency as a teacher was mainly 
descriptive. Take, for example, his text-book of 
“ Physiography’ * 

—a story de¬ 
lightfully set out 
but none the 
less a hook of 
mere fact, with¬ 
out any attempt 
to display the 
method of dis¬ 
covery — which 
is the back¬ 
ground of our 
modern pro¬ 
gress. To my 
thinking, the 
treatment of the 
subject in no 
way fits the 
doctrine he him¬ 
self laid down 
in his after - 
dinner speech in 
1869, the year 
in which the 
lectures mcoi- 
porated in the 
book were deli¬ 
vered, in express¬ 
ing his “ firm 
conviction that 
a complete and 
thorough scien¬ 
tific culture 
ought to be in¬ 
troduced into all 
sc hools ” 

“ By this, how¬ 
ever, I do not 
mean that every 
schoolboy should be taught everything in science That 
would be a very absurd thing to conceive and a very 
mischievous thing to attempt. What I mean is, that 
no boy nor girl should leave school without possessing 
a grasp of the general character of science and without 
having; been disciplined, more or less, in the methods of 
all sciences: so that, when turned into the world to 
make their own way, they shall be prepared to face 
scientific problems, not by knowing at once the con¬ 
ditions of every problem or by being able at once to 


solve it but by being familiar with the general current 
of scientific thought and by being able to apply the 
methods of science in the proper way when they have 
acquainted themselves with the conditions of the 
special problem ” 

What those methods were, in his opinion, is most 
clearly stated in the lecture he gave, in the autumn of 

1880, on “The 
Method of 
Zadig ” (“Col¬ 
lected Essays,” 
vo 1. 4). He 
knew his mind 
at an early age. 

“ Scienre is, I 
believe, nothing 
but trained and 
organised com¬ 
mon sense , differ¬ 
ing from the 
latter only as a 
veteran differs 
from a raw re- 
unit. . . The 
vast results ob¬ 
tained by science 
are won by no 
mystic faculties, 
no mental pro¬ 
cesses, other 
than those which 
are practised by 
every one of us 
m the humblest 
and meanest 
affairs of life.” 

These quota¬ 
tions are from a 
lecture delivered 
in St. Martin's 
Hall m 1854, 
when he was 
only twenty- 
four years old; 
It is obvious, 
from the re¬ 
marks he makes 
in the Preface 
to the third volume of the “Collected Essays” in 
which the lecture is printed, that he was himself of 
the opinion that he had displayed the foundations 
of his belief in this early essay. 

Where are we in comparison with where Huxley 
was seventy-five years ago ? By “ science " he meant 
what to-day is called scientific method—a term which 
has but a single and a clear meaning independent of 
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subject. The word “ science ” has now but a vague 
meaning at best and is too general in its implications. 
There is a growing tendency to narrow its application. 
To Huxley, I believe, it ever meant wisdom, especially 
in natural knowledge—never mere knowledge. Hence 
it was that he could advocate the cultural value of 
u science ” in education, This is implied in the title 
of the 1854 lecture “ On the Educational Value of the 
Natural History Sciences.” 

In 1868, in the essay ** A Liberal Education and 
Where to Find It,” Huxley says : 

“ What I mean by Education is learning the rules 
of this mighty game [of life]. In other words, Educa¬ 
tion is the instruction of tne intellect in the laws of 
Nature, under which name I include not merely things 
and their forces but men and their ways ; and the 
fashioning of the affections and of the will into an 
earnest and loving desire to move in harmony with 
those laws. For me, education means neither more 
not less than this.” 

Speaking in 1869, as an advocate of ” the introduc¬ 
tion of scientific training into the general education of 
the country,” he specially advocated 

the introduction of physical science into elementary 
education, both because it may be shown to be indis¬ 
pensable to the complete training of the human mind 
and as a means of getting on.” 

In 1880, at the opening of the Mason College, Bir¬ 
mingham, the forerunner of the present University, 
Huxley delivered an address on “ Science and Culture,” 
in which he advocated 

“ scientific training ” as the means of giving culture. 
u Culture,” he said, 1 certainly means something quite 
different from learning or technical skill It implies 
the possession of an ideal and the habit of critically 
estimating the value of things by comparison with a 
theoretic standard. Perfect culture should supply a 
complete theory of life, based upon a clear knowledge 
alike of its possibilities and of its limitations.” 

Literature alone could not supply this knowledge. 

“ I should say that an army, without weapons of pre¬ 
cision and with no particular base of operations, might 
more hopefully enter upon a campaign on the Rhine, 
than a man, devoid of a knowledge of what physical 
science has done in the last century, upon a criticism 
of life.” 

I heard the Mason College address in 1880. What 
has happened in the interval ? What has Birmingham 
done, what have the schools of university rank else¬ 
where done, to give u science ” cultural value ? Speak¬ 
ing at Birmingham, in the University, only in October 
last, asking this question, I could only say u that 
Huxley’s message had been delivered to no purpose 1 ” 
No student to-day seeks training in science to serve 
cultural ends but merely to “ get-on in life,” as pro¬ 


fessional training. What is far worse, it is not taught 
either in school or university as a cultural subject. 
It is not an integral part of the educational system, 
commensurate in the public eye with literary training 
and even more essential. On the technical side pro¬ 
gress is astounding but the world is lop-sided in con¬ 
sequence ; the public is in no way trained either to 
appreciate, let alone use, scientific method or to grasp 
the power of the forces it is using, which may easily 
be turned against it to its undoing. We may well ~ 
take heed of the lmnn put upon Darwin recently in 
several of the American States 1 

Herbert Spencer, Huxley and their school over¬ 
rated man’s educability. They seem not to have 
grasped the fact that a weapon which is so novel and so 
all-powerful cannot and does not appeal to the vulgar 
mind. The use of a tool can only be taught by those 
who have learnt to use it: unfortunately, only the 
very few have command of true scientific method. 

Huxley, probably, was a prophet delivering a 
message the meaning of which he had not himself fully 
grasped. Overwhelmed by the victories of innate 
genius, like Herbert Spencer, he jumped to the con¬ 
clusion that genius could be imitated While saying 
(“ Mr, Darwin’s Critics ”) that “ Ecclesiastiusm in 
science is only unfaithfulness to truth/’ he overlooked 
man’s innate tendency to worship ecclesiasticism, pure 
and simple. Examinations make it so. To-day 
physical doctrine is laid down as something absolute— 
not as tentative. No cleric was ever more absolute 
than is the modern cosmic physicist Genesis is not in 
it with a school text-book of chemistry. There is no 
sitting down before facts—facts are just used as brick¬ 
bats for the poor boy to catch and throw back if he can. 

If Huxley had put into his lectures on science the 
method which he used in his discussions with Mr. 
Gladstone and Dr. Wace, the position might have been 
made a stronger one. He was judicial and scientific 
when disputing—didactic when talking of the'value of 
science. He was never, in fact, a direct teacher of 
scientific method, though, by implication, ever its 
greatest advocate. He thus gave proof, as we all do, 
that the mind is compartmented and that the compart¬ 
ments are not necessarily interlocked—indeed, often 
without means of intercommunication and mutual 
control. 

If Huxley be read with the limitations I have ven- 

1 More and more, science is entering the service of Mammon * it is mainly 
worshipped as a meAns to material ends, not as being of the spirit and the 
one sure hope of a lasting religion This is strikingly illustrated by the 
selected School Prize Essays, written in a contest, in which 300.000 high 
school pupils took part, instigated by the American Chemical Society in 
1933-34, published recently by the Society, The young essayists all dwell 
enthusiastically upon the material advantages to be derived from chemistry. 
No word is said at its method or of the fascinations of its disclosures—not a 
word to show that the spirit of science has found entry into the school. This 
too in a country which claims to be a land of ideals. Several books ware 
circulated in the schools—among them “The Life of Pasteur” the great 
lesson to be learnt from this seems to have passed unnoticed. 
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tured to place upon his statements, he is infinitely in¬ 
spiring. We have, more especially, to recognise that 
we have not yet even attempted to do what he urged 
should be done ; that as yet we have in no proper way 
interpreted the message which he delivered, though in 
some degree unwittingly. If we will do so, we may yet 
achieve his aspirations. We can only do so, however, 
by recognising, each and all, our own great individual 
limitations and organising to overcome these Science 
is, as Huxley said, organised common sense. We have 
yet to make the attempt to organise the considered and 
judicial use of our knowledge in the interests of truth 
alone : on no other terms can science be made a moral 
force. 

Progress in organisation is of all things the most 
difficult to secure—in Great Bn tain particularly We 
have only to take Huxley’s plea for the reform of 
medical education made in 1870 Medicine to-day is 
in a far worse plight than it was then—the burden of 
fact laid upon students is ever increasing and one that 
is impossible for them to bear. Surgery, like all 
technical trades admitting of advance through experi¬ 
ment, has made the most marvellous progress ; apart 
from what chemists have done for it, the cognate 
subject medicine can count little to its credit Scien¬ 
tific method is neither used nor taught in the early 
stages of the medical student’s career. he is eternally 
crammed into stupidity. The advice given by Huxley 
in 1870 and again m 1880 and 1881 still awaits con¬ 
sideration : the medical profession will greatly fail in 
its duty if it do not soon put its house in order, more or 
less in accordance with his recommendations. As I 
began my career in 1870 by attempting to teach a 
little chemistry to medical students and have often 
discussed the problem of their education, I feel that it 
is about time that we recognise that, at least in medi¬ 
cine, Huxley’s advice should no longer wait upon 
adoption. Medicine is likely to be more and more 
a branch of applied chemistry and it is intolerable that 
its practitioners should be so entirely without chemical 
feeling as they are 

Huxley was of opinion “ that stupidity, m nine cases 
out of ten,_#/, non nascitur and is developed by a long 
process of parental and pedagogic repression of the 
natural intellectual appetites accompanied by a per¬ 
sistent attempt to create artificial ones for food which 
is not only tasteless but essentially indigestible.” 

Undoubtedly there is truth in this. I was once 
whole-heartedly of the same opinion but bitter ex¬ 
perience, gained in the attempt to overcome stupidity, 
has convinced me that we should be nearer the truth 
if we were to substitute one for Huxley's nine, perhaps. 

I believe, however, that far more can be done to raise 
the general average that by aiming far lower we 


shall reach a higher level. Education, in its present 
form, started in the monastery: the system is still 
monastic—we have to make it worldly. There is a 
subtle influence, if not conspiracy, at work depressing 
the schools, the educational system being such that a 
particular type of mentality is selected from the com¬ 
munity for its service: the literary type, an unprac¬ 
tical, unprogressive type. The teachers are learners 
rather than doers—with few exceptions they do not 
in the least understand how knowledge is won and used. 
The professor of education has been but a talker: he 
has seldom been a doer in the subjects he presumes to 
teach As the business of the world is to do rather than 
to learn, the selection made seems to be a wrong one. 

Wc have spent fifty odd years in making a great ex¬ 
periment. Most valuable information has been won 
but not the desired result. The question is, Can we 
utilise our experience and extend the inquiry on the 
practical side ? The quality of teacher the experiment 
will need is rare: herein lies our difficulty. The 
task is one of endless difficulty: herein lies our 
opportunity. Huxley is at hand, telling us that we 
must not shirk it. He, at least, has stated the con¬ 
ditions of the problem: in days to come, if our 
civilisation survive, his claim to rank among the 
prophets must he great indeed 

Of the many addresses delivered by Huxley, none is 
of greater weight and public importance than that on 
“ Evolution and Ethics,” the Romanes lecture in 1893, 
his last public appearance. Perfect in literary form 
and transparent clearness of argument, it is a remarkable 
display of the breadth and intensity of his outlook—a 
final summary of the convictions and philosophy of 
a man of piercing insight who, all his life, had been a 
student of social problems In the lecture, he discussed 
the apparent paradox that ethical nature, while bom of 
cosmic nature, is necessarily at enmity with its parent. 

“ Social progress means a checking of the cosmic 
process at every step and the substitution for it of 
another, which may be called the ethical process, the 
end of which is not the survival of those who may 
happen to be the fittest in respect of the whole of the 
conditions which obtain but of those who are ethically 
the best.” 

He was clear as to our duty: no words could be 
stronger than these: 

“ • • . To my knowledge, nobody professes to doubt 
that, so far forth as we possess a power of bettering 
things, it is our paramount duty to use it and to train 
all our intellect and energy to this supreme service of 
our kind. 

”... The practice of that which is ethically best— 
what we call goodness or virtue—involves a course of 
conduct which, in all respects, is opposed to that which 
leads to success in the cosmic struggle for existence. In 
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place of ruthless self-assertion it demands self-restraint; 
in place of thrusting aside or treading down all com¬ 
petitors, it requires that the individual shall not merely 
respect but shall help his fellows; its influence is 
directed, not so much to the survival of the fittest as to 
the fitting of as many as possible to survive/’ 

To use all but his own words, he was in no doubt that 
the cosmic process has no sort of relation to moral 
ends; that the imitation of it by man is inconsistent 
with the first principles of ethics. Still, though it might 
seem an audacious proposal to pit the microcosm 
against the macrocosm and to set man to subdue 
Nature to his higher ends—the great intellectual differ¬ 
ence between ancient times and our day lies in the solid 
foundations we have acquired for the hope that such an 
enterprise may meet with a certain measure of success, 
11 I see no limit,” he said, “ to the extent to which 
intelligence and will, guided by sound principle and 
organised in common effort, may modify the conditions 


of existence for a period longer than that now covered 
by history.” 

But to such end “ We are grown men and must 
play the man 

' strong in will 

To strive, to seek, to find, and not to yield, 

It may be that the gulfs will wash us down. 

It may be we shall touch the Happy l9les, 

. . . but something ere the end, 

Some work of noble note may yet be done 

Such was his last message. To-day, more than in 
his day, we need to give it heed, mindful of a far earlier 
exhortation : 

Nought shall make us rue, 

If England to itself do rest but true 

The signs are ominous that we may have forgotten 
the conditions upon which success depends—perhaps 
in education especially In no way has <{ science ” been 
made to tell ethically, except in medicine. 


The Master. 

By Prof. W. J. Sollas, FRS 


I T is now about sixty years since I received my first 
teaching in science in the College of Chemistry and 
the Royal School of Mines, and as my friend and fellow- 
student, Prof Liversidge, lately exclaimed . “ What 
a splendid education it was.” Frankland, Tyndall, 
Ramsay, Smythe and Percy, a brilliant staff, guided 
us through an ideal curriculum, and thus prepared we 
proceeded, in 1868 I think, to Huxley, who in teaching 
us zoology, taught us a vast deal more besides. 

I recall our first gathering in the lecture room of 
the Museum of Practical Geology. A few earnest 
students were seated round the green baize tabic 
immediately below the lecturer’s desk ; the surround¬ 
ing seats were almost, if not quite, empty. Punctually 
at the stroke of the clock Huxley entered the room 
and commenced his introductory lecture, which was 
devoted to a philosophical analysis and classification 
of the subject-matter of the “ Science of Living Things,” 
or, as he termed it, biology. I recall a slight feeling of 
disappointment, for I had expected to be plunged at 
once in tnedtas rcs> but the lecture set me thinking; 
it clarified and systematised my ideas, and liad a general, 
as well as a special, application. I have shown my 
appreciation of it since in the sincerest way by borrow¬ 
ing it wholesale and using it in an adapted form as an 
introduction to the study of geology. 

As the course proceeded and knowledge increased, 
I began to perceive certain incidental qualities which 
had hitherto escaped my attention. One was a pre¬ 
cision in the use of scientific terms and a nicety in the 
choice of words in general—always the right word in 


the right place At first tins was a source not only 
of enjoyment but of terror, for after the lectures loomed 
the inevitable examination, and it was obvious that as 
the master treated us, so in that day of dreadful judg¬ 
ment would he expect us to treat him. 

From words we pass to sentences, and these were 
always concise and simple, yet so clear as to leave no 
room for doubt or ambiguit) Man is before all an 
imitative animal, and so these lectures in zoology 
became also a lesson in the English language. 

As the language so the subject, first the facts given 
in precise detail and natural sequence then embodied 
m a logical scheme. 

The diagrams in chalk, drawn from memory on the 
blackboard, often as a running accompaniment to a 
description, shared in the same admirable qualities as 
the spoken words. They were masterly performances, 
the cod’s skull in particular was a triumph. Those who 
have watched this sketch growing, as bone was added 
to bone, until this complex structure stood revealed 
as a whole and in all its parts, will not soon forget the 
pleasure with which they watched this notable per¬ 
formance. 

Facts, based on personal knowledge and organised 
into a natural system, were the basis of all Huxley’s 
teaching ; there was nothing a prion , and his powerful 
imagination, trained to its proper sphere, proved a 
faithful servant, never betraying him, as happens too 
often with lesser minds, by a treacherous domination. 

This was eminently true of his treatment of evolution. 
The fact of evolution I think we took for granted, at 
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any rate we were abundantly supplied with the evidence 
on which it rests. The theory of evolution is another 
matter, but contrary to what seems to have been the 
experience of some of his critics, it was not shirked 
but fully expounded and illustrated. The exposition 
concluded with the statement that, given variation, 
heredity, and selection, then the Darwinian explanation 
affords a good working hypothesis. 1 But no attempt 
was made to account for what after all is the most 
fundamental of these factors, t.e. variation This still 
remains the crux 

There was no zoological laboratory in those days, 
and consequently we saw less of our master than we 
desired, but a much-valued opportunity was afforded 
for conversation at the close of each lecture. On one 
of these occasions Huxley referred me for information 
to a German treatise, and on confessing that I could 
not read German, he spoke very impressively on the 
necessity of learning that language. At this I was 
very sorrowful, for after having suffered the drudgery 
of the classical method in an endeavour to learn the 
three languages which are usually inflicted upon boys 
at school, I had no desire for more. Huxley reassured 
me . “ It is not so hard as it seems,” he said “ Don’t 
bother much about the grammar to begin with, but go 
straight to the book you want to read, translate the 
first ten lines with the aid of a dictionary, and learn all 
the words Do this day by day and it will not be long 
before you will find to your surprise that you can read 
fluently and only need to use the dictionary now and 
then ” I followed this advice and cannot be thankful 
enough for it. It has enabled me to add three or four 
other languages to my stock, and even to take a renewed 
interest in those of my school days. This was in 1869, 
and Huxley’s plan is now, I believe, being advocated 
by influential teachers under the name of the “ direct 
method.” In how many .ways Huxley was a reformer 1 

1 was astonihlnuKly open minded, and 1 have sometimes wondered 

what hypothesis he had in new when many >cais later he wrote that new 
ideas often begin as hcreMcw to end a* superstitions 


| The perfection of style by which Huxley’s professorial 
lectures were distinguished was, I think, greatly owing 
to his singleness of aim, which was to assist us, so far 
as it was within his power, to a thorough knowledge 
of our subject. Consequently it was serious and simple, 
severely simple, only now and then, not often, relieved 
by a brilliant flash of humour which had about it a 
certain inevitableness and served to emphasise a point 
by its sudden illumination. 

Thus, under a wise guidance, we traversed the whole 
of the animal kingdom, including man, taken not only 
as a type, but in all his manifold variety as manifested 
by the different races of mankind. 

Huxley's delivery was sufficiently deliberate as to 
enable us—aided by occasional interruptions while 
diagrams were being drawn—to take down his words 
in full: my notes fill three bulky quarto volumes, to 
which, even after this lapse of time, 1 often turn for 
reference. The course extended over eighty-two lectures. 
I attended it twice, but much was changed in the second 
delivery ; some subjects were more fully treated than 
before, others less, and mmh new matter was added 
embodying the results of the most recent research, 
much of it Huxley’s own. 

When I left London for Cambridge, and it was no 
longer possible to gather wisdom from the master’s 
lips, instruction was still to be had from his published 
works, which followed in quick succession from his 
pen, and sometimes on memorable occasions even to 
listen, with a pleasure heightened by its rarity, to his 
well-remembered voice. 

It was never my privilege to know Huxley as a 
friend , he was my teacher, that was all; with 
reverence and affection I worshipped from afar. 
Now as I look back over a long life I feel, while 
recognising how great is my debt to my many 
distinguished teachers, that I owe to him more, 
both morally and intellectually, than to any other I 
can name. 


Truth and Righteousness. 

By Stephen Paget. 


I T is, or lately was, the fashion, among the young 
writers of essays and journalistic paragraphs, to 
poke fun at the Victorian Age. This fashion came 
into vogue before the War, and, happily, it is going out, 
or will soon go. Those of us living who remember the 
glory and the magnificence of the Victorian Age are 
able without dishonesty or hypocrisy to think gently 
of its failures and imperfections, and to enjoy heartily 
the unending pageant of memory. Only, in that 
pleasant diversion, we find ourselves watching, now 
one group, now another, of the chief actors in the 


pageant. Above all, we find ourselves up against a 
question which is evaded by the young critics of the 
Age. What were the forces which went to the making 
of the Victorian Age ? 

A few years ago I set myself to try to understand 
the working of these concurrent forces. I wanted to 
discover the causes of the greatness of the Age, and 
the lines along which this greatness was ensured and * 
established; and, as I read the written lives of the 
great Victorians, I perceived in them, as it were, A 
common endowment, the influences in later yeart dj 
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a standard of purpose and ambition which had been 
set before them in the earlier years of home life It 
was the way with home life, fifty to seventy years ago, 
to be favourable to discipline and self-discipline : and, 
among the young men who were thus started on the 
right road, the young men of science came to the 
front* It was a period in which the fine arts were 
hindered by general admiration of prettiness, and by 
general distrust of anything excessive, or indecent, or 
extravagant. But in the kingdom of the natural 
sciences, where nothing is pretty, nothing improper, 
nothing artistic, the young men were free * foi they 
w r ere in their own kingdom. 

They accepted the discipline of home . they put 
strict limits to their ambitions, desiring not to be rich 
or conspicuous, but to have enough to live on quietly 
in the service of science They set themselves to 
lcam German . they kept themselves from the usual 
aberrations of thought among young men * and they 
took Carlyle as their guide and their prophet. Not 
one but many written lives testify to this upbringing 
and making of the men of science who were the glory 
of the Victorian Age They had the kingdom all to 
themselves * there were no women of science in those 
far back days But among these young men Huxley 
stands out . there is more xn him than the early 
influences and circumstances of his life aie sufficient 
to explain If it were possible to isolate one representa¬ 
tive character m whom the Age is manifest now, that 
would be Huxley. For, as the Age unfolded its 
purposes, there tame the longing of the men of science 
to educate the people Huxley is one of the foremost 
educators A lot of this education—Working-men's 
College, and that sort of thing—has now a rather 
antique look . yet the passion for the sharing of 
knowledge profoundly inspired the men of science, and 
not them alone, but they took the lead for, in the 
mind of the people, they had a message which none 
else could give. Especially, they had the message of 
evolution But Huxley's work for education went 
far deeper than that: and we are bound to remember 
what he did for the London School Board. He wor¬ 
shipped the advance of education: and his influence 
abides in all the present wa>s of popular education. 

Huxley stands out, among the men of his time, as 
one of the chief of our prophets. Like all prophets, 
he had his share of resolute fighting for the truth. To 
him, a man’s principal duty was to hold and defend 
the truth, and to let nothing m life come between him 
and it. We had in Huxley a perfect example of zeal 
in preaching ; there never was a more faithful servant 
of the truth. 

The noise of the fighting is over. The time is not 
yet come for any sort of attempt to estimate the loss 
and the gain of it all. Perhaps, a long way ahead, 
there will be historians able to judge the issues of 
man’s study of man : but, as things are now, we seem 
far from any kind of settlement of the fight which 
began over the name of Darwin, Only, we must 
remember Huxley not only as a fighting man. Never 
did anybody set himself more strictly to self-examina¬ 
tion and to self-judgment. He was keen to educate 
evejrybody. but he was most keen to educate himself. 
He plurged himself deep into philosophy, he got as far 
as men ever get in Descartes and Hume and many 


other authorities; his Romanes Lecture was merely 
the final output of years of hard thought: it was 
welcome to quiet minds, and it was the utterance of 
a quiet mind 

I wish that I could write of him as one of his 
pupils : I never came under the magic of his personal 
teaching. Merely, it was my good fortune as a son of 
Sir James Paget to see and hear many of the great 
Victorians, and, in the wonderful group of my father's 
friends, the vision of Huxley is very clear in my 
memory Certainly, nobody but a fool could be un¬ 
conscious that he was in the presence ot a man un- 4 
measurably superior to the run of mankind. I 
remember especially the wonderful look of his face in 
the later years ; the air of authority, the face showing 
signs of hardship and strain, the changing play of 
expression from gravity to laughter above all, the 
brilliancy of his eyes, the paleness of his face, and the 
tossed-back mane of white hair He was a lover of 
music : and I well remember, in my father’s house, 
Lady Semon singing, and Huxley going down on lus 
knee to kiss her hand m his gratitude for her song. 

But what is the good of such memories, after all these 
years ? Wc are going back now a hundred years to 
the time of his birth we want something better than 
stray memories of him. That something better rests 
in the dominant idea of him as a great teacher and 
prophet, whose influence was extended over our 
country and over other countries. We have no such 
prophet now, not even m these days when our need of 
them is very urgent 

All his life, Huxley cared only to tell the truth, the 
whole truth, and nothing but the truth : he could not 
bring himself to any acceptance of half-truths, com¬ 
promises, superstitions, and all sorts of guess-work. 
This was the secret of his love of fighting so often 
as he came across a half-truth he had to hit it and 
perhaps he hit it with especial fury if it were supported 
by some very powerful champion, for instance, Bishop 
Wilberforce, or Mr. Gladstone But that is all over 
now : it was all involved in that adjustment of beliefs 
which made the Victorian Age not dull, as impatient 
young writers have been calling it, but supremely new 
and exciting. Anyhow, it was part and parcel of 
Huxley's preaching of the national need for truthful¬ 
ness at all costs. Hereby he was a great prophet; and 
he was accepted far and wide as a prophet, accepted 
alike by learned men and unlearned But no adjust¬ 
ments of the opinions and faiths of mankind, after all, 
are bound to last for ever. Even Huxley, in the later 
years, was still holdmg himself open to all opportunities 
for the re-adjustment and rebalancing of his mind. 

It might be possible, if here was the place for it, to 
mark a contrast between him and Ruskin, the other 
great prophet of the Victorian Age : and there is 
nobody like them now. But they stand far apart 
in the range of their interests. Besides, they did not 
make the same appeal to mankind; moreover, there 
is the hard contrast between a man who had no family 
life, and a man who was devoted to family life. 

The " Life and Letters " of Huxley, written by his 
son Leonard (Macmillan, 1900), give many pictures of 
the family life, and of Huxley’s genius for friendship and 
for acts of generosity. Indeed, he cannot be isolated in 
our memories from his family and his friends. Yet our 
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first thought of him now is of a man who gave himself 
to endless work of teaching and of civilising. It seems 
a pity now that so little acknowledgment of his work 
came to him on any Honours lists ; but the Order of 
Merit was not created in his time : still, there is a 
strange jump between him and a Privy Counnllorship. 


The beauty of his home life and of his character, 
and the magnificence of his work, his teaching, and his 
imaginative power over men can scarcely be put in print. 
He remains one of the leaders of thought in the past 
century: and we shall live to see new leaders of 
thought, but none with more power than was in him. 


Huxley's Message to the Modern World. 

By Prof. T. D A. Cockerell, University of Colorado. 


A MONG the memories of the past, few are more 
vivid than that of the unveiling of the Darwin 
statue in the great hall of the Natural History Museum 
Addressing himself to the Prince of Wales and the 
Archbishop of Canterbury, representing the Trustees, 
Huxley uttered a message which in a manner summed 
up all his faith He did not ask for their official 
sanction of Darwin’s views , no man's verdict could 
make those views true or false, justify or condemn them 
But Darwin’s life, whatever the fate of his theories, 
must remain to us a glorious example, and future 
generations of students coming through yonder door 
might look on the image of his face and strive to follow 
his example 

Although Huxley always insisted that the universe 
was one, not two, and poked gentle fun at those who 
pretended to find a justification for dualistic thought 
in the existence of two cerebral hemispheres, this little 
speech of his revealed a kind of inconsistency which we 
all admire He had no doubt that the operations of 
Nature followed a definite and consistent system, the 
workings of which were the subject-matter of scientific 
investigations. We were obliged to play our games, 
and must ascertain the rules to the best of our ability, 
for they would not be altered to please anyone. Eminent 
authorities might curse or bless, but the facts remained 
the same Yet of all men living in those days, few had 
a keener sense of human worth than Huxley. I do not 
think I misunderstood him when he seemed to imply 
that, after all, the moral grandeur of Darwin’s life must 
remain, no matter what might prove true concerning 
his opinions. Michael Foster, who knew him so well, 
did not hesitate to declare : “ Great as he felt science 
* to be, he was well aware that science could never lay its 
hand, could never touch even with the tip of its finger, 
that dream with which our little life is rounded , and 
that unknown dream was a power as dominant over 
him as was the might of known science; he carried 
about with him every day that which he did not know 
as his guide of life no less to be minded than that which 
he did know ” (Nature, Aug. i, 1895, p. 320). 

So Huxley lived in two worlds after all, but they were 
not separated in sharply defined compartments ; they 
were as the warp and woof of the pattern of his intellect, 
inseparable and interdependent. What he said of 
Darwin we may well say of him, so that perhaps to-day 
his moral force is more valuable than his scientific 
contributions. The latter, at any rate, have been built 
into the structure of science, often as foundations now 
hidden by the building above. It becomes more and 
more difficult to discern exactly what his contributions 
were; they seem so much part of the body of knowledge 
that we can scarcely imagine the time when they were 
new. Thus the purely scientific Huxley tends to fade 


from view, while the moral Huxley, intensely human 
and full of strong emotions, is no more likely to be 
forgotten than St Francis. It is the latter aspect of 
his personality which now appeals to us, which 
strengthens our purposes and seems to point the way out 
of the perplexing confusion into which we have fallen. 

When I try to imagine Huxley now among us, here 
in America, facing our present problems, I conceive 
that his counsel would be somewhat as follows • You 
cannot have successful democrat y without moral sense, 
and that must show itself equally in tenderness of heart 
and honesty of purpose. It is not enough to mean 
well, you must do well, co-operating with the universe 
in which you live. The honest man faces the facts of 
existence and governs his conduct accordingly; he 
throws aside all sham and pretence, as soon as it is 
ascertained to be such. These are not mere pleasing 
generalities, but stern precepts in a land where ignorance 
is often enthroned, and masses of people pretend to 
believe that which in their hearts they know to be false. 
Power without wisdom, action without knowledge, 
must lead to catastrophe, no matter how excellent the 
political system, how worthy the traditions of the past. 

Huxley himself would have put it better, but perhaps 
the meaning would have been about the same. Few 
there are, or have ever been, combining in one person¬ 
ality so many abilities; the keen intellect and the 
loving soul, the lively sense of humour and the power of 
wrath, the admirable expression and clarity of thought. 
But he of all men was the last to undervalue thos^ pf 
lesser breeds. He would bid us go forward 
courage confident of our ability to do someth^^erth 
while. Probably he would stress, as he 1ised It do, the 
importance of biology in education. in the 

United States at the present time a jstjrbng movement 
supported by eminent educationalauthonties,practically 
to eliminate biology from High School education. In 
the larger cities the old High School course is being 
divided, the students of the first year being relegated to 
the newly established Junior High or Intermediate 
schools. Now it is widely proposed, with powerful 
supports, to offer biological subjects in the lower school, 
where they will be taught to very young students, but 
leave them out of the curriculum of the three years of 
High School proper. The result will be that pupils 
will graduate knowing little or nothing of biological 
theory, and having practically no real laboratory train¬ 
ing. Administrators of schools will be saved a lot of 
expense in hiring well-trained teachers and purchasing 
apparatus. They will also avoid controversy over 
evolution and kindred matters. So insidious is this 
movement that few seem aware of it, but 1 think 
Huxley would be seen upon the heights, sounding the 
clarion of battle, were he here among us. 
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Personal Impressions. 

By C. V. Boys, F.R.S. 


A S I never took biology either as a student at the I 
School of Mines or afterwards, it is only accident j 
that ever brought me into contact with Huxley, and j 
the occasions were few. They, however, have left a 
strong impression of appreciation of his kindness and 
of admiration. 

On the first occasion I met him, so to speak, vicari¬ 
ously. As a student in the chemical laboratory I 
desired to see what the laboratory work upstairs was , 
like, and I wandered up intending to see for myself. > 
Huxley’s demonstrator, Thomas Newton Parker, saw ! 
me, however, at once and explained very clearly that ! 
Huxley had no room in the laboratory for idle curiosity j 
On the next occasion, in 1879, at Guthrie’s suggestion, 

I told him about some curious observations I had made ; 
on a numbci of different species of spider as affected ' 
by a tuning-fork These interested him, and he j 
recommended me to send an account of them to j 
Nature, where they were duly printed (December 16, I 
1880, vol. 23, p. 149). The Peckhams continued these I 
observations in America. j 

Some years later 1 was offered a science mastership 1 


at a public school and Guthrie again suggested that I 
should ask Prof. Huxley for his advice. I found 
Huxley and Col. Donnelly, who was then director of, 
the Science and Art Department, together, and they 
most kindly went into the question with that know¬ 
ledge of the world which I could not possess, with the 
result that I remained at South Kensington, and for 
this l am grateful. 

Huxley's powers of exposition were amazing That 
same curiosity, I hope not too idle, prompted me to 
attend one of his class lectures when I was a student 
1 think the subject was the internal economy of the 
cockroach, which as a subject did not interest me, but 
his clear exposition and his facility with chalk and the 
blackboard left a lasting impression. On a later 
occasion I attended his Friday evening discourse at 
the Royal Institution on “ The Coming of Age of the 
Origin of Species ” His almost painfully slow delivery 
—every word clear and carefully prepared—held the 
audience in rapt attention, and I remember well the 
expression in his peroration—more aggressive at that 
time than it would be to-day—“Man and other Animals.” 


A Student’s Reminiscences. 


By Rev E. 

I T was m the year 1875 that I, a curate of a London 
parish—S. Alban’s, FIolborn—was hold enough 
to introduce myself to Prof. Huxley. I had not been 
invited by him, or commended to him, nor had I any 
sort of claim upon the time and attention of so famous 
and so busy a man I simply made a venture and 
knocked at the door of his private room on the top 
floor of the Science Schools. South Kensington. He 
was writing what seemed to be the minutes of a society 
meeting, of which he was secretary. Whatever he may 
have felt of annoyance at the intrusion and interruption 
of a stranger at so inconvenient a moment, he showed no 
trace of it in his manner, but simply asked my business. 

I told him that I had read and had been impressed by 
his remonstrance with the clergy who had denounced 
his teaching without having made themselves ac¬ 
quainted with even the first principles of the science 
upon which his teaching was based. Not that I 
myself had been guilty of that particular kind of folly, 
but I was conscious of an ignorance as complete as 
theirs, and was at a loss how to get at the knowledge 
that I lacked, not finding much that served my purpose 
in the text-books of the time. It was this sense of my 
ignorance that drove me to him for help. He treated 
me and my appeal with perfect courtesy, offered me 
a chair and a cigar, and proceeded to give me an 
outline of the course of instruction which he was just 
about to commence. The course lasted several weeks, 
and included a daily lecture, followed by some hours 
of practical work on the subject of the lecture in his 
laboratory. 

This seemed exactly what I was looking for, and I 
closed at once with the suggestion that I should join 
the class. I remember having some misgivings as to 
how my Tellow-students might regard the presence of 


F. Russell. 

a clergyman in their lecture-room. If this now sounds 
absurd, it should be said that I was at that time 
visiting a clergyman friend who was a prisoner in 
llorsemonger Gaol for conscience’ sake ! My fears were 
quite groundless. I was not the only clergyman 
attending the lectures, for my neighbour in the labora¬ 
tory was a Jesuit professor from the University of 
Louvain. It was known that we were both eager to 
learn and that was passport enough. As much could 
not, however, be said of all who attended the lectures, 
for some were there not because they loved the subject, 
but because they had to secure a certificate of attend¬ 
ance to qualify for some teaching appointment 

In spite of this, Prof. Huxley gave us of his very 
best. It was not a repetition of the last year's lecture, 
for he varied his course from year to year Each 
lecture was a new lecture, freshly prepared for, not 
only by studies xn the current biological literature, but 
also by laborious work in dissection and research. We 
students felt him to be the most enthusiastic student 
of us all. The order of our daily round was this. 
Each morning whilst the clock was striking ten—he 
was never late—the door from the professor’s private 
I room into the lecture-room opened and he passed 
swiftly to his platform. Without preface he took up 
at once his subject where he had left it the day before, 
and kep| strictly to it without digression 
Half a century has passed since I listened to those 
lectures, and more than four score years of use have 
made some holes in the purse of my not very retentive 
memory; but my remembrance of the $cene, of the 
voice aqd manner of the lecturer, of his keen and 
strong personality, is as fresh and vivid as if it were 
of yesterday. I recall it all as one might a voyage of 
discovery, full of wonder and delight. Since then 
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I have heard many admirable lecturers, but never 
another who was quite his equal in the affluence of 
his ready knowledge, in his power of apt illustration, 
in his ability to help us visualise what he described, 
in his command of pure English speech. At times, 
but not often, he lit up his subject by the summer¬ 
lightning of his humour. He was an expert draughts¬ 
man and turned his skill to account constantly on the 
black-board It was interest mg to watch him draw. 
He used coloured chalks, shading his drawing in parts 
with his finger and giving them a quality which made 
them not only instructive but easy to remember I 
had expected that there would have been, on occasion, 
some reference to the current controversies with which 
Prof, Iluxley was identified, but nothing of the kind 
happened, and the ultimate result of his words and 
influence, far from unsettling my beliefs, was to leave 
with me a new and delightful sense of the greater 
wonder, wisdom, power, and beauty of Creation by 
evolution than by an act sudden and complete 

After the letture wc passed on into the adjoining 
laboratory, where each one of us had his assigned 
table fitted with its microscope and other apparatus 
and instruments required On our table each day a 
specimen of the subject dealt with in the lecture was 
placed, awaiting our study and dissection The supply 
of specimens was ample and well chosen, like all else 
of the well-considered and generous equipment of the 


laboratory. On the walls were many beautiful 
coloured diagrams, the work of Mr. G, B. Howes, who 
later succeeded Prof. Huxley as professor of biology, 
A small working museum was close by, which contained 
elaborate dissections preserved in spirit, and models of 
various organisms in successive stages of their develop¬ 
ment. Our demonstrator was no less a person than 
Mr. T. J. Parker, afterwards professor of biology at 
Otago, and a writer of authoritative books. Occasion¬ 
ally Prof Iluxley himself paid us a welcome visit and, 
glass in eye, examined and commented upon what we 
were doing. Even the laboratory “ man” was an 
expert anatomist. He once set up for me the dis¬ 
articulated skull of a cod-fish, and did the difficult 
task so well that the skull found a place in the Museum 
of St Bartholomew’s Hospital, Southfield. 

When, like Marcus Aurelius, in the evening of my 
life I look back U|H>n past years and count up the 
names and benefactions of those to whom I owe so 
much, 1 find myself dwelling with especial gratitude 
upon the name of Thomas Henry Huxley, what he was. 
and what he did , for from him 1 teamed, so far as I 
was capable of learning, not only the principles of 
biology, and of the scientific method, but also, from 
his example, such high qualities as the habit of observa¬ 
tion, accurate and intense, of patience and thorough¬ 
ness in all we undertook, and--1 would add—of courtesy 
to strangers. 


The Huxley Memorial Lecture and Medal of the Royal Anthropological Institute. 


I T is especially incumbent upon anthropologists to 
preserve the memory of Huxley; for he did more 
than any other scientific, thinker of the nineteenth 
century to remove misconceptions as to the aim of the 
science and to combat the prejudice with which it was 
regarded in the early days of its development. The 
Royal Anthropological Institute, however, is peculiarly 
indebted to him, for he was in a sense its founder. It 
was largely due to his tact and powers of conciliation 
when, as president of the Ethnological Society, he was 
carrying on negotiations with representatives of the 
Anthropological Society, that the differences of the two 
* societies were composed, and an amalgamation followed 
which led to the foundation of the Institute in 1870. 

At Huxley’s death in 1895 it was the desire of the 
Council of the Anthropological Institute that Huxley’s 
great services to anthropology should be specially 
recognised. A chair of anthropology had just been 
founded in the University of Oxford, to which E. B. 
Tylor had been appointed. It was felt that a Huxley 
professorship at one of the other universities would 
most appropriately perpetuate the memory of this side 
of his work. The suggestion was submitted to the 
Huxley Memorial Committee and received the support 
of Sir W. H. Flower; but it was not adopted. It 
was thereupon decided by the Council to supplement 
the objects selected by the Committee from among 
the many suggestions submitted to them, by the 
institution of a memorial lecture to be delivered 


annually by a distinguished anthropologist, to whom a 
Iluxley Memorial Medal should be awarded. By an 
agreement with the Memorial Committee, permission 
was granted for the use for this purpose of the die of 
the obverse of the Huxley Memorial Medal of the Royal 
College of Science which bears the portrait of Huxley. 

The Huxley Memorial Medal of the Royal Anthropo- 
logical Institute has come to be regarded as the highest 
award in Great Britain open to an anthi^pologisW The 
first award, appropriately enough, was toLord A^mmyp 
long Huxley’s intimate friend, who delivered tJS$f&first 
Huxley Memorial Lecture on November 13, 1900, 
taking as his subject, “ Huxley, the Man and his Work ” 
(see Nature, vol. 63, pp. 92 and 116). The medal has 
since been awarded to a succession of distinguished an¬ 
thropologists, both British and foreign, whose memorial 
lectures, while dealing with their subjects on broad 
lines in accordance with the terms of the foundation, 
have been, as a rule, at the same time of some con¬ 
siderable importance as contributions to anthropo^ 
logical science. Among those whose names appear in 
the list of medallists may be mentioned: Sir Francis 
Galton, Prof. D. T. Cunningham, Sir Edward Tylo*. 
Dr. J. Bcddoe, Sir Flinders Petrie, Sir W. Boyd 
Dawkins, Sir James Frazer, Sir Arthur Keith, Dr* 
W. Z. Ripley, Dr. J. Deniker, Dr. F. von Luschaa, 
Dr. Gustav Retzius, Dr. E. Cartailhac, Prof. M. Bottle, 
Dr. E. S. Hartland, Dr. A. C. Haddon, Prof. W. J. 
Sollas, and Mr. Henry Balfour. 
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Science and Administration in East Africa. 1 

T IIE special geographical difficulties of tropical 
East Africa due to climate, remoteness, and 
the scantmess of the native population, have led to 
an awkward dilemma as to the labour and land policies. 
In consequence, serious friction arose between the 
European and Asiatic settlers and the Government, and 
widespread unrest among the natives. Accordingly, 
the late Government appointed a Commission consist¬ 
ing of the Hon W G. A Ormsby-Gore (the present 
Under-Secretary for the Colonies), Major A G Church, 
then a Labour M,P and secretary of the National 
Union of Scientific Workers, and Mr. F. C Linfield, 
then a Liberal M P., to collect information and report 
on the development of the British East African De¬ 
pendencies, and on the social and economic conditions 
of the natives The Commission, after a long tour of 
inspection, has prepared a valuable report on the 
countries and their administration One of its most 
gratifying features is its recognition of the economic 
value to such countries of scientific guidance , and 
this welcome innovation enhances regret at the deplor¬ 
able contrast described between the former attitudes 
of the British and German Colonial Governments 
towards scientific research. 

Before the War, German East Africa was described 
in monumental scientific works which have taken their 
place amongst the standard contributions to the litera¬ 
ture of tropical Africa, and several well-equipped 
scientific laboratories had been established. Mr. 
Ormsby-Gore and Major Church visited the Amani 
Institute, which was founded by the German Govern¬ 
ment in 1909. Its extensive grounds range from 1300 
to 3600 ft. above sea level, with a branch establish¬ 
ment at sea level. The Commissioners report that the 
German Government spent 120,000 1 on the station, 
they consider that it was superior to any corresponding 
institution in any British Colony, and compare it with 
Buitenzorg in Java. In its extensive grounds vast 
plantations of tropical shrubs and trees of economic 
importance were established, the laboratories in¬ 
vestigated plant diseases and breeding, and analysed 
the soils ; and the lectures of the expert staff and the 
publications explained its results to the colonists. 

The War stopped all this useful work. The British 
Government in 1920 placed the Institute under the 
Agricultural Department of Tanganyika Territory. 
Sir David Prain, who reported on it in the same year, 
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urged that the Director should be independent of any 
Department and responsible directly to the Governor, 
and urged its development as a central research 
institute for the British East African Dependencies. 
Their Governors were asked by the Colonial Secretary 
for financial support. Two of the five Dependencies 
were unable to contribute at the time, and the Institute 
remained under the Agricultural Department—with 
the results foreseen by Sir David Pram. Last year 
the Governor of Tanganyika recommended that the 
Institute should be closed , the Director resigned, 
and several thousand acres of adjacent land were 
announced for sale. The intervention of Mr Thomas 
saved the Institute from this fate, and has given it 
another chance The Commission strongly urges that 
a fresh attempt he made to maintain it by securing 
financial support from the five Dependencies, a sub¬ 
stantial grant from the Imperial Government, and a 
suitable constitution If these recommendations be 
carried out and Amani developed on the lines recom¬ 
mended by Sir David Pram, it should do for East 
Africa what Pusa is doing for India. It should he 
supplemented by local laboratories. Not only, how¬ 
ever, was Kenya Colony unable to contribute to Amani, 
but its own institutes, the Naviasha Stock Farm, 
the expenmentai farm at Kabete, and the station at 
Mazeras were closed in 1922-23 on financial grounds— 
a “ most unfortunate ” step, say the Commissioners, 

Amani should serve the main purposes of East 
Africa for forestry and economic botany. The Mpapwa 
Research Laboratory, also a German foundation, may 
similarly serve as the central institute for work on 
stock and their diseases, and the manufacture of 
serum ; but so little is known in one East Afncan 
colony of the progress m the next that the Com¬ 
missioners were assured in Northern Rhodesia that 
the Mpapwa Institute was derelict, and they state 
that its results are unknown in Kenya Colony. 

The Commission strongly recommends the extension 
of the geological surveys, and directs attention to the 
valuable results obtained by Dr. Dixey in Nyasaland 
and Mr. Wayland in Uganda Tanganyika and Kenya 
Colony have neither of them at present a geological 
survey; in one case owing to action by the local 
government, and m the other by the Colonial Office. 
The Commission regrets the decision that the Nyasa 
Survey is to be suspended unless some profitable 
mineral he soon discovered This policy seems particu¬ 
larly deplorable in regard to Nyasaland, which, in 
spite of its many advantages, remains the poorest of 
the East Afncan colonies owing to the difficulty of 
communication with its port. As the Commission 
points out, a geological survey is not merely of value 
in discovenng ores : its main service is in the prepara- 
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tion of a geological map which will help many depart¬ 
ments of work as a guide to the distribution of the 
various types of soil, of underground water, and of such 
materials as clays, building stones, cements, lime¬ 
stones, and road metals, and m reference to public 
health Local supplies of these heavy low-priced 
minerals are of high value in a remote country, and 
are indispensable to many industries. A new country 
has not the benefit of the experience of centuries of 
local observation to indicate where these materials 
can be found. They must be discovered by a scientific¬ 
ally conducted search. The maps of a geological 
survey in a newly settled country may repay their 
cost by avoiding waste in industrial and agricultural 
development The Commission, it may be remarked, 
quotes Dr Dixey, Government Geologist of Nyasaland, 
that water diviners, faith in whom is widespread in 
East Africa, and water-finding machines, are com¬ 
pletely valueless. 

The Commission strongly recommends the develop¬ 
ment of the Nairobi Museum, which was founded by 
the Uganda and East Africa Natural History Society. 

It has been suggested that this Museum should be 
extended as a memorial to the late Sir Robert Coryndon, 
and it is to be hoped that this scheme will be adopted. 

Mr. Ormsby-Gore and his colleagues recognise that 
more funds should be provided for scientific work, and 
they urge the extension of the power and activities of 
the Colonial Research Committee It was intended to 
have at its disposal 20,000/ per annum for five years ; 
but its grant was cut down by the Geddes Committee to 
2000/, which, as the Commission remarks, is quite in¬ 
adequate. “ There can be no doubt,” says the Com¬ 
mission, “ that increased provision under this head is 
one of the chief methods whereby Great Britain can 
assist her tropical possessions and her own trade. 
But, above all, it is essential that greater encourage¬ 
ment and better pay should be given to scientific 
officers in order that a supply of trained men shall be 
forthcoming from the Universities ” 

The East African Commission has directed attention 
to the urgent need for Government co-operation in 
education. On this subject its proposals are endorsed 
by the recommendation of the Phelp-Stokes Commission, 
the chairman of which, Dr, Jesse Jones, is an expert on 
Negro education in America. This Commission was 
accompanied by Dr. Shantz, of the Unif^ States 
Bureau of Agriculture, who has prepared an instructive 
report on his observations. The Phelp-Stokes 
Ormsby - Gore Commissions coincide in their chief ^ 
educational views. They both express high apprecia¬ 
tion of the missionaries 1 educational work, but 
recommend that it should be subject to Government 
inspection. The Ormsby-Gore Commission states 
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that if the missionaries knew what was being taught 
by some of the native teachers at the “so-called 
mission schools ” they would stand aghast. 

Mr. Ormsby-Gore's report includes several educa¬ 
tional proposals which will be received with warm 
approval. In reference to one much-debated problem 
the Commission approves of elementary teaching in 
the language of the locality, and that where a second 
language can be taught it should be English. It also 
shows its practical insight by the recommendation, “ We 
attach great importance to making natural science, as 
far as possible, the basis of higher education in African 
native schools.'* A knowledge of the three R’s is, of 
course, essential, but they should be used for teaching 
the elements of natural science as illustrated by the 
life, agriculture, sanitation, and physical geography of 
the country in which the pupils live 

Mr. Ormsby-Gore’s position as Under-Secretary of 
State for the Colonies should secure the adoption of his 
Commission's proposals. They would lead to a great 
advance m scientific research in East Africa, and help to 
remedy the various ills he and his colleagues were sent 
to investigate. J. W Gregory. 


The Herring. 

(1) Meddelelser fra Kommtssionen for Havundersogelser 
Serie : Fiskeri. Bind VII : On the Summer- and 
Autumn-Spawning Herrings of the North Sea. By 
Dr. A. C. Johansen. Pp. 118 (Kobenhavn : C. A. 
Reitzel Boghandel, 1924.) 

(2) Ministry of Agriculture and Fisheries Fishery 
Investigations. Series 2, vol. 7, No. 4, 1924. First 
Report on Young Herring in the Southern North 
Sea and English Channel Part I.: Distribution and 
Growth of Larval and Post-larval Stages, by Dr. 
William Wallace; with Appendix: The Water 
Movements of the Nojth Sea in relation to the 
Geographical*'Distribution of Post-larval Herring, 
by J. N. Carruthers. Pp. 84. (London : H.M. 
Stationery Office, 1924.) 13*. net. 

(3) Ministry of Agriculture and Fisheries. Fishery 
Investigations . Series 2, vol. 7, No. 3, 1924: The 
Herring in Relation to its Animate Environment. 
Part I.: The Food and Feeding Habits of the 
Herring with Special Reference to the East Coast of 
England. By A. C. Hardy. Pp. 53. (London : 
H.M. Stationery Office, 1924.) 8j. 6 d. net. 

HE herring is our most important food fish. 
Workers in different countries are approaching 
the problems connected with it from different points 
of view. The accumulation of data tends towards both 
and complication. It is possible that 
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increased hydrographic knowledge may assist us to 
foretell, to some extent, the nature of the fishery 
and that applied science may score a success, but the 
understanding of the subject is in the realms of pure 
science. The three papers specified above all help, 
in varying extent, to increase our knowledge. 

(1) Dr, Johansen's work is a contribution to our 
knowledge of the racial characters of herring, and deals 
with, chiefly, the summer and autumn spawners of the 
North Sea, The numbers of vertebrae, keeled scales 
between the pelvic fins and anus, and rays in the pelvic, 
dorsal, and anal fins are treated statistically. Use is 
made of the results obtained by other workers We 
have a comprehensive work which enables us to take a 
broad view of the subject of herring races 

The summer herrings of the east coast of Scotland, 
the Dogger Bank, the Jutland Bank herrings, and part 
of the Shetland summer herrings are all referred to one 
race, the Bank herrings of the North Sea, The mam 
spawning-grounds of the race are near the British coast, 
from the Shetlands to Norfolk, and m the vicinity of 
the Dogger Bank. Spawning occurs also on the Little 
Fisher Bank and the Jutland Bank, including the 
adjacent waters of the Skager-Rack. It is indicated, 
however, that the Jutland Bank herrings have not 
been investigated sufficiently and that there are differ¬ 
ences between the Scottish and Dogger Bank herrings. 

In the attempt in Chap, x to connect the racial 
characters of the Bank herring with temperature and 
salinity at the spawning-places, and compare the spawn¬ 
ing of this race with that of the North Sea Deep-water 
herring and the Autumn herring of the German Bight, 
a great deal is assumed. The differences between the 
Bank herring and those from the deep water and 
German Bight are small. Comparison is made with 
herrings caught m the Kattegat, the Channel, northern 
waters, and the spring spawners of Scottish waters. 

Following the general survey of shoals from waters 
adjacent to those yielding the Bank herring, an examin¬ 
ation of the herrings of the Skager-Rack and Kattegat 
is given, The catches made from these waters show 
considerable fluctuations which have conveyed the 
impression that the fishery from about the entrance of 
the Baltic was one due to migrations. Johansen's 
work supports this idea and shows that, whilst Kattegat 
and Norwegian herrings are caught, the most important 
herring in these waters is the same as is found in the 
North Sea. This naturally leads to a consideration of 
Pettersson’s work on periodicity in the fishery and, to 
a less extent, on the effect of currents, temperature, 
and salinity on migrations As is pointed out by 
Johansen; there are two extreme views held with regard 
to migrations. One is that the herring is always a 
wanderer and has no fixed spawning-ground, and the 
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otheT is that herrings when they become mature return 
to where they were hatched 

It is highly possible that some herrings do return to 
the place of their origin, and there is much evidence 
which can be taken as indicating that spawning shoals 
return to the same spawning-grounds year after year, 
but there are indications that herrings spawn inde¬ 
pendently of when and where they were hatched, New 
spawning-grounds are formed; fisheries have been 
known to disappear, a change in the number of spawn¬ 
ing fish on the grounds may appear, as has been the 
case recently in the East Anglian fishery, changes in 
extent and direction of migrations have been indicated , 
and whilst it is possible, for convenience, to think of 
spring and autumn spawners, it is also possible to have 
spawning taking place in ele\en months in the year, m 
the North Sea or waters adjacent. Further, the young 
are carried by the prevailing currents, they grow at 
different rates ; there is evident e which points to shoal¬ 
ing being governed by size in immature shoals and by 
development in spawning shoals, and we have the fact 
that variations in development are great- young fish 
with two winter rings may be taken spawning, whilst 
virgins have been taken with as many as six winter 
rings. 

It is a combination of all these which makes it difficult 
to think that the differences shown by Johansen are 
correctly defined by being named racial. There is a 
difference between herrings from different waters. It 
is one which can be expressed generally m terms of 
size for age, and the rate of growth decreases as oceanic 
conditions give place to those of narrow waters. There 
is evidence that a migration from narrow waters to 
oceanic conditions is followed by a great increase in 
the rate of growth 

If we arrange the data given by Johansen according 
to oceanic and narrew-water conditions, we find a 
gradual decrease in the number of vertebrae and an 
increase in the number of keeled scales We have there¬ 
fore much the same change as has been found for rate 
of growth. It is possible that the " racial ” differences 
are such as could be produced in a generation by 
environment. The work of Schmidt, a short account 
of which is given, pp. 89-90, can be taken as supporting 
this view. 

It is of interest that the high number of vertebrae 
found in spring spawners of the Firth of Forth supports 
the conclusion, arrived at from a consideration of the 
rate of growth, that some of these fish migrate south 
for spawning. 

Whilst it is impossible to agree with the conclusions 
of Johansen as to the different races of herring, it is 
equally impossible not to have a high appreciation of 
the work he has produced. It is a very welcome work 
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and one which must be considered seriously by every 
one connected with herring investigations. 

(2) This paper deals with the larval and post-larval 
stages,collected by the Ministry of Agriculture’s research 
vessel, and those of Plymouth and Belgium, in 1921- 
1923 The material has been analysed by Dr. Wallace 
and helpers, and Mr. Carruthers has furnished hydro- 
graphic data which add considerably to the value of 
the work. Detailed accounts of the various cruises, 
the catches made, as well as a consideration of the 
hydrographic conditions, yield information which in¬ 
creases our knowledge of the drift of the young and 
also of the rate of growth The work is well illustrated 
with charts and diagrams. 

The area investigated was of considerable extent, and 
stretched from the Northumberland to the Cornish 
coast It is to be regretted that, as the Dogger Bank 
area was not surveyed for spawning-grounds, records 
for comparative purposes in future years are not avail¬ 
able The high numbers of recently hatched fish found 
in the Southern Bight and the eastern end of the 
Channel make it desirable that the investigations do 
not come to an end before it is established, whether 
or no, spawning to such an extent as indicated can be 
considered a general condition. 

The drift of the young brings about, in the Southern 
Bight, and to some extent in the German Bight, a 
mixing of autumn-spawned young of the North Sea 
with the winter-spawned young from the Channel. 
From the data supplied by Carruthers it is evident that 
the drift of the larvae varjtfr; and Wallace directs atten¬ 
tion to the difficulty of assigning fry caught in the 
Southern Bight to either the Dogger Bank or the 
Channel race of herring. 

This work should be read in conjunction with that 
of Dr. Johansen. No other paper, to the present 
writer’s knowledge, has shown so well to what an 
extent the young from different spawning-grounds can 
be mixed, and, from the supporters of herring races, 
it calls for an explanation as to how and when the 
races sort themselves again 

(3) Most of the data in Mr Hardy’s paper are for 
southern North Sea fish, though young stages from the 
eastern portion of the Channel have been examined. 
The results of previous workers are given. 

The food of the young consisted chiefly of diatoms 
and pendinians. With increased size there is a change 
in the food; larger plankton forms are taken and the 
smaller of the common copepods become of importance. 
After metamorphosis the range of food is increased, and 
it varies from the largest plankton forms to the eggs 
of shrimps and crabs. It is difficult to i magine how 
the latter can be of much importance. Their presence 
and the other foods found in the stomach point to the 
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herring taking practically anything which is floating 
in its vicinity. This makes doubtful Hardy’s sugges¬ 
tion that varying numbers of Pseudoralanus in the 
southern part of the North Sea may be the cause of 
fluctuations in later years. 

The food consists of plankton, and there is evidence 
that in spring the larger forms are selected The 
presence of recovered spents may have influenced the 
curve given by Hardy, on p 17, representing the 
feeding of the herring, which shows an interesting 
agreement with Lea’s curve representing the growth of 
Norwegian herring. 

A portion of the paper is devoted to various opinions 
as to how the herring takes its food From the stomach 
contents and observations at Cullcrcoats, Jlardy is 
of the opinion that feeding is selective and carried out 
by a definite act of capture. 

Such diagrams as Fig it, or models in three dimen¬ 
sions as Hardy suggests, have their value and call 
for some ingenuity in their making, but it is doubtful 
if they are necessary The price of the Ministry’s 
reports is so great that only those interested in the 
subject are likely to buy. The majority of workers 
on fishery problems should be able to picture the results 
without such aids. 

It may be that Limactna retroversa is a regular (on- 
stituent of the plankton oft the Northumberland coast 
in late summer, but we must have other reasons than 
a statement of belief before this can be accepted 

B. Storrow 

_ 

Chemistry and Technology of Cotton- 
Cellulose* 

Cotton-Cellulose: its Chemistry and Technology By 

A. J. Hall. Pp. 228. (London * Ernest Benn, Ltd , 

1924) 30i.net. 

ITH the establishment of the Linen and Cotton 
Industries Research Associations in England, 
and such institutes as the Kaiser-Wilhelm Institut fur 
Faserstoffchemie in Germany, the number of “ cellulose 
chemists " has increased considerably during the past 
few years, and many questions which have for too long 
been in doubt are beginning to show some prospect of 
solution. Indeed, so rapid are the advances in know¬ 
ledge, that to workers actually engaged in this field a 
text-book has but little interest. There are, however, 
many reasons why a book should be written on cotton 
for the non-specialist scientific worker; first, to remove 
an impression that cellulose is a dull, inactive material 
only interesting in its technical applications, and 
secondly, to explain why those who do decide to experi¬ 
ment with it should supply precise information as to 
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the origin of their material and the conditions of their 
tests when recording results 

Mr Hall has written such a book, but unfortunately 
he has begun too soon. The novel sections of Ins book 
are those in whu h he summarises, with little attempt at 
criticism, the newest results published in Great Britain, 
but we venture to suggest that as most of the work 
reviewed is mainly exploratory, a much more interesting 
story will be told in a few years’ time It should then 
be possible to write of discovered broad principles, 
rather than merely to record copious details of mis¬ 
cellaneous experiments Furthermore, the author has 
not quite succeeded m quickening the imagination; 
true, he does show that cellulose is abundantly reactive, 
but not in such a way as to attract new workers with 
its possibilities for research. Nor does he succeed, 
except to those who already know, in emphasising the 
variability of cotton, and the difficulty of obtaining 
“ cellulose ” from it, free from mineral and other 
impurities but unaltered in physical and chemical 
properties The method of the Cellulose Division of 
the American Chemical Society (p 40) js probably too 
precise in specifying “Wannamakcr’s Cle\eland cotton" 
as the source ol “ standaid cellulose,” but some explana¬ 
tion of the intentions behind this exactitude, on one 
hand, and, on the other, of the danger of regarding 
any promise uous sample of surgical cotton - wool as 
l * cellulose,” should have been given. 

The first chapter deals with the development, morpho¬ 
logy, and physical properties of the cotton hair. 
Hmmportant details are recorded about the convolu¬ 
tions which so strikingly distinguish cotton, but the 
most absorbing question—by what mechanism are they 
formed--is not discussed The next chapter tieats of 
the non-cellulosic materials in raw cotton and their 
removal. The use of enzymes and acids in bleaching 
should have received more notice, and the work on 
solvent extraction described later on (pp 109-126) 
and the properties of “ steam distillates ” of Cotton 
(p. 139) might well have come in this chapter. The 
interesting fact that Egyptian cotton contains more 
phosphorus and nitrogen than American, even when 
grown in the same environment, may be compared with 
a recent discovery that the sap in the Egyptian plant 
is richer in mineral salts 

The author next proceeds to deal with the action of 
alkalis on cotton. Surely wateT should have come 
first. The moisture content of cotton and its variation 
with humidity and temperature are so important in all 
processes from spinning to dyeing and calico-printing, 
and also in testing and storing, that more might have 
been written than the notes on pp. 79 and 137-139. 

The chapter on the action of alkalis is one of the best 
in the book. It seems to be true that a curve connecting 
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concentration of alkaU solution with the quantity 
pf alkali removed from it by cotton shows a few steps 
corresponding with definite compounds of cellulose 
and alkali, but the curves connecting dimensional 
changes in the cotton hair with alkali concentration 
are much more difficult to interpret. How far this is 
due to the presence of a tenacious u cuticle ” remains 
to be seen, but it is possible that some of the published 
curves need confirmation. It would have interested 
the general reader to be told the five or six different 
objects of “ mercerisation.” The statement at the 
head of p. 81 that “no adequate explanation of the 
increased absorptive power of mercerised cotton has 
been put forward ” already needs modifying. The 
recent work of Katz on the X-ray analysis of mercerised 
fibres is most suggestive. 

Chap, iv,, on the action of acids, is good, but Chap. v. 
is a medley dealing with viscose, and the effects of 
mechanical stresses, heat, salt solutions, organic sol¬ 
vents, light, ammoniacal copper hydroxide solutions, 
water, moulds, and bacteria. In a new edition this 
will require complete revision, particularly as many 
new facts are already available. Some figures on the 
amounts of various solvents and salt solutions which a 
given mass of cotton can soak up might have been 
recorded, they are frequently demanded, but are not 
readily accessible. 

The action of oxidising agents on cotton is the subject 
of Chap, vi., which is a sufficient summary of much 
conflicting material. Scarcely anything better has been 
written on “ Oxycellulose ” than Witz’s original com¬ 
munications of nearly 120 pages in the Bulletin de la 
Sociiti tndu sir idle de Rouen , 1882-1883, and it is a 
calamity that only abstracts of this paper have been 
available except at one or two libraries in the whole of 
England. A weakness of the chapter is that it does 
not sufficiently indicate how cotton may suffer oxidising 
attack in practice, and how this affects its mechanical 
and dyemg properties 

Chap, vii., “ Cellulose and Dyes/’ deals overmuch 
with dyes, giving unnecessary graphic formulae, and 
not enough with dyeing. Scarcely anything is said, for 
example, on the factors affecting the penetration of 
cotton, anymore might have been made of the theories 
of dyeing. Chap, viii., on the constitution of cellulose, 
has received the oversight of Sir James Irvine himself, 
and is an adequate summary of the contributions of 
organic chemists. There should have been some 
mention, however, of the X-ray work done in Germany, 

Artificial silks form the main subject of Chap. ix. 
An adequate book on this subject is long overdue in 
English; for the present purpose, the chapter is no 
doubt sufficient. The final chapter gives some select 
methods for the estimation of nitrogen, phosphorus, 
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waxes and their characteristics, the " copper number// 
etc., of cotton. It was unnecessary to illustrate* pill 
press for cotton plugs (p. 221) and the space might haye 
been given to some cross sections of various types of 
cotton and artificial silks. 

The book is written in good style (except ” this data 
is ”), but a protest must be made against the constant 
use of “ strength " of solution for “ concentration ” and 
(< breaking strain ” for “ breaking load." The printing 
and illustrations are excellent though the tables are 
generally set too large. On pp. 76-77, foT example, the 
story is broken into five times by small tables, and 
frequently much space is utilised to tabulate no more 
than two data. This makes the book less pleasant to 
read. 

Whilst suggesting, therefore, that the book is not 
what one hopes to see written about cotton in a few 
years’ time, the reviewer is justified in saying tliat a 
better summary of the knowledge available at the middle 
of 1924 does not exist Mr. Hall is to be congratulated 
on his praiseworthy, though premature, attempt to 
reduce a colossal literature to its essentials in a readable 
manner. J. C, Withers. 

Seventeenth-Century Science. 

Early Science in Oxford. By R. T. Gunther. Vol. 4 : 

The Philosophical Society Pp. viii +259+ 4 plates. 

(Oxford : The Author, Magdalen College, 1925.) n.p. 

“'HERE are still to be met scientists who display 
impatience at the haec olim’s of their own 
antiquarians, and regard the science of the seventeenth 
century and that of the twentieth as two provinces 
totally distinct. But on many hands a more under- 
| standing survey of those distant realms U growing; 
and those who find pleasure in the methods of science 
as well as m its results are nowadays in the position 
of that Dr Smith who (p. 22) 

“ has undertaken to procure a new Chart, made by 
a Gentleman who has lately travelled from Muscovy 
to China ; by this Chart it appears, that those two 
Countries are not so far distant from one another, as 
our Maps commonly make them." 

Mr. Gunther fills the valued role of one of the d**rt- 
makers, whose labours are bringing to light rile near 
apposition of the seventeenth and the twentieth 
centuries in the basic methods of science; and indeed, 
the two are alike in more than method. , 

Let us see what is to be extracted from Iris latest 
publication, which appeared opportunely for the 
proceedings at the Old Ashmolean BuiMing, described 
in Nature of May 2 (p. 651). Nearfy the who!* dfttft 
book consists of the Transactions of the Phikwpycil 
Society of Oxford (1683-1690), trans 
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These have been accessible hitherto only in the original 
Ashmolean manuscript and in a copy made about 
eightydive years ago for the library of the Royal 
Society. The selections from these records which 
have been appearing recently in Nature well illustrate 
their matter, and make quotation here unnecessary; 
but in this book Mr. Gunther has annotated them with 
explanations, citations, and cross-references, and the 
whole is most useful to the student. These notes, and 
the re-edited Index, must be the product of a very 
great deal of labour, coupled with an acquaintance 
with the relevant sources such as probably no one but 
Mr. Gunther can compass, and the reader will not fail 
to acknowledge the authority which these editorial 
notes too modestly attest. 

Mr. Gunther has prefixed an introduction of sixteen 
pages, reviewing the establishment of the Society, and 
exhibiting its near concern with the early Royal 
Society. The Transactions of the Oxford assembly 
refer, of course, to a period twenty to thirty years after 
the founding of the Royal Society, towards which by 
this time it stood in the relation of an adopted daughter 
and handmaid. There is, indeed, room for doubt 
concerning the continuity of the Oxford Philosophical 
Society after 1651, near which date it was founded 
for the first time—whether under its later name or 
not—by the distinguished men who had had the still 
earlier “ Invisible College ” in London. In the 'fifties 
it was really a non-corporate cluster of brilliant workers, 
who were thereafter drawn for their organised scientific 
intercourse to Gresham College in London, where they 
founded the Royal Society. By 1683, however, a fresh 
gerieration of virtuosos had arisen at Oxford, with the 
grave old mathematician Wallis and the buoyantly 
inquisitive Dr. Plot as their mainstays, so that it 
became worth while to found the society anew ; and 
it Is at this stage that the doings portrayed by Mr, 
Gunther begin. 

At ft casual inspection, the spirit informing these 
doings is reminiscent of nothing so much as that of 
a private museum collected by Huckleberry Finn; 
excepting when it is in the vein of a solemn crank in 
a club— u what Creature makes ye greatest noise in 
proportion to its bigness ? Probably *tis ye Teredo.” 
Such a comparison is unfair to many truly weighty 
contributions; bnt there is a measure of real truth in 
the attribution of a boyish love of oddities. For it 
was a timfc when an altogether new set of fairy tales 
tkAd been made possible to read, in the shape of natural 
lore; and these farming amateur# were eagerly 
tending them Ipr the delight of marvels newly revealed. 
Ibr us, their tales have become old-fashioned, if we look 
in them; but we still, Jike Huck 
Qj^rd scientists, are lucky enough to have 
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the boyish hope of new surprises; and it is to the 
seedling which men like them fostered, and which is 
fructifying so fast in the twentieth century, that wc 
owe our gratification of that hope to-day. In two or 
three centuries hence, our own present delight in 
quanta, protons, or vitamins will doubtless be looked 
upon as pleasantly ingenuous and even amusing; but 
these things will have been no more and no less 
necessary to the science of posterity than are the 
Quaere's and discoveries of the seventeenth century 
to ours, for their purpose was our own and we derive 
it from them. Let us therefore “ praise famous men 
and our fathers who begat us.” Irvine Masson. 


Our Bookshelf. 

The Mammals of South Australia . By Dr. Frederic 
Wood Jones. Part 2 : Containing the Bandicoots 
and the Herbivorous Marsupials (the Syndactylous 
Didelphia). (Handbooks of the Flora and Fauna 
of South Australia, issued by the British Science 
Guild (South Australian Branch) and published by 
favour of the Honourable the Premier). Pp. ii 4 133- 
270. (Adelaide : R. E. E. Rogers, 1924 ) 4A. 

With the appearance of the second part of his review 
of the mammals of South Australia, Prof. Wood Jones 
completes the account of the monotremes and mar¬ 
supials. It is at once the most exhaustive and com¬ 
prehensive guide to these two.groups that has yet 
appeared, and is distinguished for its originality of 
treatment, for the vast amount of most interesting 
observations on the habits of these animals based on 
an intensive field experience, and for the large series 
of clearly reproduced illustrations from original draw¬ 
ings which serve to elucidate the text 
Prof. Jones is revolutionary in his conclusions on the 
problems which are connected with the marsupials as 
a whole. He rejects the division of the group on tooth 
characters in favour of one based on the characters of 
the pes, and classifies thorn into Didactyla and Syndac- 
tyla. The former have retained their primitive poly- 
protodont condition, while the latter have become 
further differentiated into those retaining the primitive 
dentition (polyprotodont) and those in which the 
dentition has become specialised (diprotodont). This 
classification is based on the grounds that the syndactyl¬ 
ous condition is not the result of degeneration, but of a 
specialisation resulting in a highly organised anatomical 
mechanism for combing the hair. As such it is more 
likely to have arisen only once in evolution than to 
have become developed independently in two different 
phylogenetic races. There are, moreover, no didactyl- 
ous dlprotodonts. In this view of the phylogeny of 
the group-the author follows Bensley, and is in opposi¬ 
tion to the generally accepted arrangement. The 
argument is put forward with considerable force and, 
it must be said, with conviction. Prof. Jones's con¬ 
tention, too, that the marsupials reached Australia 
frorti the north, Via Malay, is equally cogent, and 
deserves at least the considered attention of those who 
favour the alternative and generally accepted view of 
their immigration from South America. 


1 
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Palstave's Dictionary of Political Economy. Edited 

by Henry Higgs, New edition, Vol 1 : A-E. 

Pp. xviii + 924. (London : Macmillan and Co , Ltd , 

19 #5*) 3*> s net 

Though this is the first volume of Palgrave’s standard 
work, it is the second of the new edition to appear, and 
students of economics will have reason to be grateful 
to the publishers for furnishing them with so excellent 
a reprint of an extremely useful book The plan of 
voh 1 is precisely the same as that of vol 2, which was 
reviewed in Nature of February 16, 1924, p. 233. 
Only a few changes of any moment have been made 
in the new edition. The editor has added in an 
appendix a good deal of new matter In the present 
volume the new matter takes up ninety pages, and 
dealing as it does with such sublets as banking, 
censuses, the conversion of the national debt, recent 
budgets, canals, libraries on economics, and the 
development of economic teaching in recent years in 
Great Britain, it serves a very useful purpose in bringing 
up to date some of the more important topics in the 
body of the book. 

This additional information is so good that one is 
inclined to ask for more The article on butietallism, 
for example, might perhaps with advantage have found 
a place in the appendix , it would have been helpful to 
have been provided with even a few notes on recent 
developments. So, too, with the article on commissions 
of inquiry, which in the body of the book are noted 
up to the year 1905. The list might well have been 
continued to include the commissions of inquiry during 
th‘e last twenty years. The same applies to the article 
on communism, in which of late there have been some 
interesting developments. But where there is so much 
that is good, it is perhaps ungracious to be discontented 
with omissions, ft ought to be noted that the bio¬ 
graphies form a useful feature of the volume, and the 
index, which is the soul of a book of reference, is 
particularly full and elaborate. 

Tychonis Brahe Dam opera omnia . Edidit 1 L. E. 

Dreyer. TomusVII. Pp v 4-422. np Tomus XI. 

V iv4-414 np. (Hauniac , Librana Gylden- 

daliana, 1924.) 

The appearance of the^t two volumes will be welcomed 
by all who are interested in Dr. Dreyer’s monumental 
edition of the works of Tycho Brahe We note that 
in the seventh volume Dr. Dreyer 1 s name no longer 
stands alone on the title-page, but there is associated 
with him as co-editor Joannes Reeder. The present 
co-editor’s assistance was acknowledged in the pro¬ 
legomena to the tenth volume, which appeared in 1923, 
and the assistance given in the preparation of that 
volume is continued in the eleventh. 

Vol 6 of the series contained those astronomical 
letters written by or to Tycho Brahe which were pub¬ 
lished by him in his lifetime. Vol. 7 contains in chrono¬ 
logical order the rest of his astronomical correspondence 
down to 1597, The senes will be continued in Vol. 8, 
in which we are also promised notes on Tycho's corre¬ 
spondents and on the persons mentioned in the letters. 
The non-astronomical letters are reserved for Vol. 14. 
Most of the letters included in the new volume had been 
previously published, but the present text is based on 
MS. originals or MS. copies preserved for the most part 
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at Vienna. Perhaps the most interesting, part of the 
correspondence is that with Thaddseus Hagecius of 
Prague, physician to the Emperor Rudolf II. Much 
of the contents of the letters is only distantly related to 
astronomy. Among the most interesting topics are 
the presence or absence of parallax in the new star of 
1572 and in comets. 

Vol. 11 continues the records begun in Vol. 10, and 
comprises the observations made from 1586 to 1589. 
The volume also contains a catalogue made in 1589 of 
zodiacal stars The observations are very varied, and 
it is to be hoped that a good index will be supplied in 
a later volume. 

Life and Word * an Essay in Psychology By I)r. R. E. 
Lloyd Pp. xvi 4- 139. (I/ondon • Longmans, Greert 
and Co , 1924.) 7s 6d net. 

1 )r Lloyd’s thesis is that thought, which is verbal, 
“ takes certain definite directions which are the direc¬ 
tions of human behaviour, but circumstance dues not 
he around us m a definite order How, then, can we 
take our thought from circumstance ? It is, therefore, 
not taken from things, but given mysteriously/’ The 
very statement of the thesis would seem to exclude 
the problem from the purview of science , and, indeed, 
the book is rather one of philosophical reflection than 
otherwise, though it contains many acute observations 
of scientific relevance The author raises the very 
ancient problem of the universal in a somewhat novel 
modem form ; but his attempt to classify “ humanity ” 
by identifying it with “ verbal-thought ” will scarcely 
convince contemporary psychologists This " verbal- 
thought ” is looked upon by Dr Lloyd as a function 
distributed among individuals, in a way similar to that 
in which a quality or characteristic is distributed among 
the members of a species, in that, .as a whole, it is 
partly identical and partly different in any given 
individual. 

The view that thought is a differentia of human 
individuals is not a new one. What Dr Lloyd would 
emphasise is that it varies from one individual to 
another. But this has long been implicitly realised; 
and the stress laid upon individual differences by 
modem psychology is explicit. The difficulty is one 
inherent m classification, in which concepts must be 
used which neglect differences and consider only 
similarities. The little book is puzzling, but suggestive 
and stimulating to thought. 

The Book of Receipts containing a Veterinary Materia 
Medica , a Pharmaceutical Formulary , a Photographic 
Formulary; together with numerous Chemical and 
other Tables likely to be of use to Pharmacists and 
Manufacturers. By E. W Lucas and H. B. Stevens. 
12th edition. Pp. 473. (London: J. and A. 
Churchill, 1924.) io5, 6 d, net. 

The scope of this book is sufficiently indicated by its 
extended title. It is intended mainly for the use of 
pharmacists, but the photographic formulary and the 
sets of recipes for microscopical reagents and stains, 
waxes, varnishes, and special inks, etc., may be useful" 
in scientific laboratories. The authors should consider 
the desirability of issuing these sections with addition# 
as a separate laboratory receipt book. The collection 
18 . a ^ present rather too eclectic to appeal to the uvertute 
scientific worker. • 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to ieturn ) nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naiure. No notice is 
taken of anonymous communications,] 

The Essential Hormone of the Parathyroid Gland. 

Thf essential hormone of the parathyroid gland has 
been obtained in certain extracts of the fresh glands 
of the ox (/ Biol, Ghent., 19*25, 63, 395) Potent 
extracts have been prepared by first submitting the 
glands to acid hydrolysis under carefully controlled 
conditions The active principle has thus been 
fractionated along with co existent substances from 
the hydrosylatc and thus obtained in a relatively high 
degree of purity. 

That a principle contained m these extracts repre¬ 
sents the essential normal internal secretion of the 
parathyroid gland has been shown by the fact that 
thyroparathyroidectomised dogs on a lean meat diet, 
treated with these extracts, have been kept free from 
tctanv so long as adequate dosage at proper time 
intervals Inis been maintained The withdrawal of 
this treatment lias resulted in the onset of tetany in 
these animals Also, it has been shown that thvro- 
parathyroidectormseel dogs which have developed 
tetam could be restored to normal bv the use of 
potent parathyroid extracts There is at this time 
in our laboratory a thyroparathyroidectomised dog 
which was operated upon some four months ago 
This animal is in perfect health It has been treated 
continuously with parathyroid extract Withdrawal 
of the extract for one day, even after four months of 
such therapy, has resulted in the precipitation of 
violent tetany, which has been relieved by the reinstitu- 
tion of the treatment 

Along with many others, it has been our conviction 
that parathyroid tetany is primarily due to a lowered 
calcium content of the blood serum. It was a matter 
of great interest, therefore, to show that the adminis¬ 
tration of potent parathyroid extracts results in a 
mobilisation of calcium salts in the blood-stream. It 
has been found that potent parathyroid extracts 
cause a mobilisation of calcium not only in thyro- 

? arathyroidectomised dogs, but also in normal dogs 
ust as there is a typical blood-sugar curve following 
the administration of insulin, so also there is a typical 
blood-serum calcium curve following the injection of 
active parathyroid extract into dogs The degree 
of hypercalcasmia induced in a dog by the injection 
of a parathyroid extract was also found to be directly 
related to the size of the dose administered The 
potency of parathyroid extracts can therefore be 
determined with a fair degree of accuracy by the use 
of several normal animals which are under dietary 
regulation. 

Repeated injection into normal meat-fed dogs of 
an active extract at intervals of a few hours, has 
resulted in a condition of profound hypercalcsemia 
This condition, if maintained, has ended in a fatal issue. 
In such cases a typical train of symptoms has been 
manifested. Many changes m the physical and 
chemical characteristics of the blood induced by 
parathyroid hprmone overdosage have been observed 
Probably the most important of these changes in 
relation to the fatal issue is a decrease in blood volume 
and the consequent thickening of the blood itself. 
Preliminary experiments directed towards the anti- 
doting of the iymptoms of parathyroid hormone over- 
dosage seem to point to this as the main, factor to 
avoid or, If present, to counteract, Repeated intra- 
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venous injections of hypertonic glucose or saline solu¬ 
tions have proved of definite value When such 
treatment has been instituted early in the case of dogs 
receiving repeated injections of potent extract, the 
animals lived longer than the controls No absolute 
antidote has as yet been found 

It is also of interest to note that typical guanidine 
tetany has been induced in normal dogs at a time when 
they were also manifesting a condition of profound 
hypercalcaemia as a result of repeated simultaneous 
admmstrations of guanidine hydrochloride and potent 
parathyroid extract 

Experiments have shown as well that there is some 
intimate relationship between the habits of life of an 
animal and the function of the parathyroid glands 
The rabbit, for example, has been found to be peculiarly 
resistant to repeated injections of the hormone, whereas 
the dog has been shown to be highly sensitive tp it 

J B. Collip 

Department of Biochemistry, 

University of Alberta, 

Edmonton, Canada, April 18 


The Preservation of Fishing-nets, Mosquito-nets, 
and Tent Fabrics. 

Ii has been shown by H, F Taylor and A W Wells 
(Bureau of Fisheries, Document No 947, Washington, 
1923) that copper oleate dissolved in petrol or benzol 
is an efficient preservative for nets immersed in salt 
water To avoid the creeping out of the soap to the 
surface on drying, the ten per cent oleate solution 
receives one per cent of mineral oil or of creosote In 
fresh water, less satisfactory results were obtained un¬ 
less a considerable amount of tar was added as a binder. 

1 have carried out a few tests, using this method 
and the results *ha^e all been favourable Silk 
plankton tow-nets become weakened m about three 
months* use, varying with the amount of wear. 
Previous work showed that this is in part due to the 
action of sunlight, but the major part appears to be 
due to bacterial action Silk netting treated with 
copper oleate was kept in sea-water for six months, 
the water being changed every other day, and though 
in time the soap vanished the netting remained sound. 
Controls were much weakened inside five weeks, and 
shortly after that could be torn like wet paper. 
Since silk nets are costly, about 11/ for a set of four, 
and the preservative costs less than a shilling per net, 
the advantage of using it is obvious 

When tried on stout " straimn ” (hemp) netting 
good results were also obtained, but less striking, for 
this material is vastly more resistant than silk In 
addition to copper oleate a mixed copper soap 
specially prepared by Mr W A Davis, of Messrs. 
Lever Bros,, was also tried This, being less soluble 
than oleate, was used in five per cent solution It has 
proved as efficient, or rather more efficient, than the 
pure oleate, though used in half the concentration 

After six months in sea-water the lighter stramih 
netting was found to be rotten, but the piece treated 
with mixed soaps remained sound, and single threads 
could only be broken with difficulty The stouter 
stramm stank after six months in sea-water ; though 
it could' not be tom its appearance and feel had 
altered and single threads could be broken The 
portions treated with oleate and the mixed soaps 
remained perfectly sound , single threads could not 
be broken by hand. A sufficient amount, of copper 
soap remained on these pieces lo render them much 
darker 4 in colour than the untreated ; of the two the 
mixed soaps appeared to remain on better than the 
oleate. 

Linen and cotton ten tings treated with oleate or 
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Lever *9 product lost much of the preservative on 
the outer side when exposed on the flat roof of the 
laboratory during the very wet months January and 
February Fishing-nets treated with ‘these soaps 
should therefore be protected so far as possible from 
rain, nor does hanging up to dry appear to be 
necessary, for sunlight is injurious to all fibres, and the 
copper soaps protect very effectively against rotting 
The use of these soaps, mixed with tar for the heavier 
gear to lessen the rain effect, seems desirable. It 
may be pointed out that the soaps dissolve only when 
the nets are in water, but bacterial action goes on so 
long as the net is damp, so the immersion tests are 
in this respect unduly severe on the preservative 
The treatment of tent fabrics with copper soaps 
would appear to be useful m climates where the rain¬ 
fall is not excessive, but where heavy dews prevail, 
as m parts of Egypt In such climates fungal hyphrv 
grow- among and inside the cotton fibres and holes 
appear everywhere The inner walls of the eastern 
pattern tents arc also attacked 

Ihe decay of mosquito netting in hot damp climates 
is sometimes a serious matter Doubtless a dip in a 
dilute solution of copper soap would prove effective 
in prolonging the life of this netting It could also 
be used for tennis nets and netting round the courts 

W R G. Atkins 

Marine Biological Laboratory, 

Plymouth 


Diagnosis of Ankylostomiasis. 

Lieut -Col Clayton Lane, in Nature of March 28, 
p 478, criticised the modified floatation method 
adopted in Egypt for the diagnosis of ankylosto¬ 
miasis The principal modification lies in using a 
conical Erlenmeyer flask to hold the faecal emulsion 
in concentrated salt solution. This enabled the use 
of a large amount of fluid (100 c.c ), while the surface 
film does not exceed 1 cm in diameter, Apparently 
Lieut.-Col. Lane did not give this method a trial, but 
applied to it the results he previously found in using 
an inverted metal cone 

Any trustworthy method for the diagnosis of 
ankylostomiasis intended for extensive campaigns 
should (1) be delicate enough to detect infection 
with one couple of worms of which one is a normally 
ovipositing female, (2) be simple and practical, 
and (3) not be time-consuming It is not essential 
that the method should ensure the concentration in 
the surface film of the highest percentage of ova 
present in 1 c c of the stool so long as enough ova 
are present to ensure diagnosis The examination 
is discontinued once a single ovum is detected 

If we accept Lane's statement, although it was not 
proved, that this method detects 7 per cent of the 
total number of ova, and if we accept Stoll’s result 
that a single fertilised female lays 44 ova per c.c of 
the stool, we find that the method fulfils the require¬ 
ments mentioned above, especially as the ova are 
unmasked and easily detected in films prepared by 
this method. Lane's results regarding the con¬ 
centration of ihe ova, and Stoll's counts as regards 
the number of oVa laid by a single female, have not 
yet been confirmed by other investigators In view 
of this uncertainty, the anthelmintic (carbon tetra¬ 
chloride) is administered to all patients attending the 
Ankylostomiasis and Bilharziasis Hospitals in Egypt 
since January 1024, regardless of the results of the 
microscopical examination Re-examination after 
the first treatment is restricted to those in whose 
faeces ova were detected on the first examination 

In addition to the floatation method, a faecal 
smear is examined from every case in order to detect 
bilharm ova, and incidentally ankylostoma ova. It 
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has been found that on an average 30 per cent, of the 
positive cases for ankylostoma are detected hy 
floatation and missed In the smear. During re¬ 
examination after the first treatment, 90 per cent, 
of the positive cases are missed in the smear and 
detected by floatation. 

Lane mentions as a proof of the inaccuracy of the 
method that in an Egyptian village in the Delta 
(Saft el Enab) only 166 per cent were found to be 
infected with ankylostoma, while 40,000 examinations 
by the smear or centrifugal method showed an 
infection percentage in different parts of I>ower 
Egypt of 48 to 97 per cent I am unaware of the 
source from which he got his figures as regards the 
40,000 examinations I may, however, mention 
that the degree of infection in the Delta vanes 
considerably Using the technique mentioned above* 
it was found that in villages in the neighbourhoodj^pf 
Cairo the infection may be so high as 88 per cent, 19 
the neighbourhood of Benha bo per cent,, in th% 
neighbourhood bf Mansura 34 per cent., in the 
neighbourhood of Dessuk 16 per cent The percentage 
of infection diminishes as we travel northwards. 
It is probable that atmospheric temperature influences 
the incidence of infection in these different localities. 
This subject is being studied at present. The Delta 
of Egypt is a large territory, and it is inaccuate to 
treat it as a whole as regards the incidence of ankylo¬ 
stomiasis 

As regards the importance of accurate study of 
ankylostomiasis from its various aspects m Egypt, I 
may assure Lieut -Col Lane that the Egyptian Govern¬ 
ment is fully alive to its responsibility It had 
already started, towards the end of 1922, a research 
section devoted to the study of ankylostomiasis and 
bilharziasis M. Khalil, 

Department of Biology and Parasitology, 

Royal School of Medicine, Cairo, Egypt, April 4 

Th r. community percentages of hookworm infection 
for Egypt of 48 to 97 obtained by the use of Howard's, 
the least efficient concentrative diagnostic technique, 
emerge from analysis of Khalil's tables, A per-* 
centage of 16 6 for his floatation method indicates 
then either an unluckily chosen experimental site 
or an undependable technique It was held that the 
evidence suggested that the latter factor was involved. 
This conclusion would indeed seem to be Khalil's 
also, since he writes * “ It is probable that some of my 
negative results were due to the very few ova which 
escaped the attention of the examiner" (p. 82). 
Put otherwise, his first requisite for a trustworthy 
diagnosis—namely, that the technique must he 
“ delicate enough to detect infection with one couple 
of worms of which one is a normally ovipositing 
female"—is an ideal which he seemingly holds 
unattamed by his own technique. 

But the fundamental point in the criticism lay in 
that, being without knowledge of the number of ova 
with which, in any instance, his technique started, 
he necessarily remained ignorant of the percentage' 
which it finally delivered. The later statement* 
that it is better than the worst concentrative tech¬ 
nique, does not even now rectify the matter, Its 
real value can only be indicated by such methods 
of control as are being applied m various^ {Arts of 
the world, already with a considerable measure of 
success. Without a controlled, and therefore scientific, 
basis for the work, the Egyptian campaign* so heavily 
subsidised by the Rockefeller Foundation-—at the 
expense of which so much of the recent widiAWead * 
experimental work on control has been carried 
must clearly remain of minor value. ' 

Clayxok LakeV.' 
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Homologies of the Genital Ducts of Insects. 

Jx is unfortunate that oven the most recent text¬ 
books of entomology are not up-to-date in their 
accounts of the above organs. It is only with regard 
to the ectodermal parts of the ducts that opinions 
have differed; otherwise it is admitted by all that 
ovaries and oviducts correspond to the testes and 
vasa deferentia respectively. In every book, old 
or new, one finds the median ejaculatory duct homo- 
logieed with the median vagina. This homology is 
open to serious objection : the ejaculatory duct opens 
in all insects, excepting the Ephemeroplera, behind 
the ninth sternite, and is unpaired from the very 
beginning, while the vagina or the uterus opens in 




Fig 1.— Scheme of the development of the reproductive organs of an in«cu 
Accessory Bland not shown. 


most insects between the eighth and ninth sterna, 
and is paired in origin in many orders, 

In the young male there is an hypodermal invagina¬ 
tion of the body wall behind the ninth sternum, the 
rudiment of the median ejaculatory duct. This 
invagination at its anterior end, about the posterior 
region of the eighth sternum, meets and opens into 
a pair of ectodermal ducts, termed the paired ejacu¬ 
latory ducts, which as development proceeds get into 
communication with the vasa deferentia. In the 
case of the young female there is also an invagination 
of the'integument behind the ninth sternite which 
develops into the spermatheca/ The spermathecal 
rudiment about the posterior margin of the eighth 
sternum open# intb ad ectodermal duct, the uterus 
or vagina, which, as mentioned above, arises in many 
insects by coalescence pi a phi* of ducts. The uterus 
« a lator stage in development becomes continuous 
wtth the oviducts* Evidently, therefore, the median 
ejaculatory duct of, the male corresponds to the 


spermatheca of the female, and not to the vagina or 
uterus The homologue of the latter are the paired 
ejaculatory ducts Diagrams of the scheme of the 
orgaus apperrtfed herewith illustrate the above 
remarks (Fig 1) 

The only difference (but which has caused a con¬ 
siderable amount of confusion) between the organs 
of the two sexes is that while the median ejaculatory 
duct meets and opens into the paired ejaculatory 
ducts at its extreme anterior end, the spermatheca 
does so about the middle of its length, w r ith the 
consequence that its anterior half remains free, 
increases in size, and appears as a diverticulum of 
the uterus Moreover, unlike the uterus, the paired 
ejaculatory ducts have no opening of their own in 
the present-day insects. But in Coleoptera, and 
probably in Diptera also, the uterus, like the latter, 
has, morphologically speaking, no opening of its own 
and communicates with the exterior through the 
opening of the spermatheca, and therefore the female 
gonopore, unlike that in other orders, lies behind the 
ninth sternum The spermatheca, except in the 
Coleoptera, Diptera, etc , loses its proper opening and 
communicates with the exterior by the opening of 
the uterus In the Lepidoptera, however, lioth the 
spermatheca and the uterus retain their proper 
apertures even m the adult stage, with the consequence 
that there are two " genital openings," one behind 
the other, m this order. In the Ephemeroptera also 
there are two openings, but they lie on the same 
segment, the seventh 

Hem Singh Prim hi. 

Zoological Laboratory, 

Cambridge, April 22 


Fossils and Leonardo da Vinci. 

In his valuable and sympathetic appreciation of 
Iluxley on the occasion of the centenary celebrations 
on May 4, Prof Poulton incidentally referred to the 
puzzled discussions of naturalists of former days 
concerning the fossil sharks’ teeth (" glossopctrze ") 
that were found in Italy. 

It is interesting to compare their mental attitude 
and their almost complete and unimaginative ignor¬ 
ance with the acute and unerring perception of the 
supreme genius of all time—Leonardo da Vinci 

In " The Literary Works of Leonardo da Vinci " 
(Richter, 1883, p 208 et seq ) he discusses very fully 
the presence of fossils in the Italian mountains His 
immediate object is to show that the Noachian flood 
could not be responsible for this; and his many-sided 
arguments indicates the clearest understand mg*of the 
formation of strata by deposition from rivers, and 
of earth movements, in their connexion with the 
preservation and present position of fossils His 
particular views are supported by the following state¬ 
ment 

"And if you were to say that these shells were 
created, and were being continually created in such 
places by the nature of the spot, and of the heavens 
which might have some influence there, such an opinion 
cannot exist in a brain of much reason , because here 
are the years of their growth, numbered on their shells, 
and there a*e large and small ones to be seen which 
could not have growm without food, and could not 
have fed without motion—and here they could not 
move " With such a mental attitude (existing at a 
period that was steeped in astrology) what a mighty 
ally Leonardo wmuld have been to Darwin and Huxley * 

Orte of his other arguments against the assistance of 
the Deluge* in the part of Italy that he investigated, is 
characteristic of his incessant interest and scientific 
watchfulness. " We have it in the Bible that this 
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deluge lasted 40 days and 40 nights of incessant and 
universal rain . . , and if you were to say that . 
the shells quitted their first home ” [near the seashore] 
14 and followed the increase of the waters up to their 
highest levels . I answer, that the cockle is an 
animal of not more rapid movement than the snail is 
out of water or even somewhat slower ; because it 
does not swim, on the contrary it makes a furrow in 
the sand by means of its sides, and in the furrow it 
will travel each day from 3 to 4 braccia , therefore 
this creature, with so slow a motion, could not ha\e 
travelled from the Adriatic Sea, as far as Monteferrato 
m Lombardv, which is 250 miles distance, in 40 days , 
which he has said who took account of the time 
The last few words are probably not free from an 
intended gentle sarcasm (we meet it again elsewhere}, 
but how unanswerable is this argument, as are many 
others, of this brilliant observer and thinker 1 

Leonardo refers also to " the bones and teeth of 
fish, which some call arrows and others serpents' 
tongues ”— surely the* very " glossopetra* ” 

already mentioned 

What puzzled naturalists of later times was abun¬ 
dantly clear to him of the fifteenth century 

PFKCY El>WlN SriUIMANM 

The Athenaeum, May 5 


The Identity of ** Alumen ” in Pliny’s Natural 
History. 


,f alumen ” includes salts of aluminium as well as salts 
of iron. 

In conclusion, it should be added that Dioscqrides 
(5, 104), in a sentence the exact meaning of which is 
uncertain, seems to describe " chrysocolla ” as being 
of “ a full leek green,” but it is probable that he is 
speaking of the ongmal material and not of the dyed 
product as he does not mention the dyeing process 
at all Kenneth C. Bailey, 

Trinity College, Dublin, March 23 


Effect of an Alternating Magnetic Field on the 
Polarisation of the Resonance Radiation of 
Mercury Vapour. 

Recent i-y, A Ellett (Nature, December 27, 1024, 
p 031) and W Hatile (Z$ f Phys , 30, 93, 1924) 
observed the depolarising effect of a weak magnetic 
field on resonance radiation When the intensity of 
the field was sufficiently small they found, not only 
partial depolarisation, but also a rotation of the plane 
of polarisation. This is accounted for, on the classical 
point of view, bv the superposed effect of the Larmor 
rotation and of the damped vibrations of the oscillator. 

The same classical views suggest that the depolaris¬ 
ing action of a high frequency alternating magnetic 
field of constant amplitude will vanish with increasing 
frequency The effect should be well observable 
with fields of 2 or 3 gauss, and frequencies between 
10* and ro 7 


" Alumen ” is mentioned frequently in the Historta 
Naturalis of the elder Pliny, and there has been some 
controversy about its identity It is probable that 
the term was used loosely to describe a number of 
astringent salts, and it is clear from the tests pre¬ 
scribed 111 Pliny, H N 35, T84-5 (the blackening of 
pomegranate juice and nut-galls), that the word was 
sometimes used to describe a compound of iron, 
perhaps the sulphate, derived from iron pyrites by 
oxidation Ajasson, however, boldly identifies the 
" alumen ” mentioned in II N, 33, 88, as sulphate of 
aluminium, but gives no reasons for so doing 

The passage in question concerns the preparation, 
for use as a pigment, of '* chrysocolla ” Though the 
identity of this latter substance has been a matter of 
dispute in the past, there is now general agreement 
that it was malachite, or basic carbonate of copper. 
The passage runs as follow's 

H N 33, 87 ” (Chrysocolla) ilia quoque herba 
quam lutum appellant tinguitur 

88 " Pul vis (sc chrvsocollae) semper in catino 
digentur ct ex aceto maccratur ut omms duritia 
solvatur, ac rursus tunditur, dein lavatur conchis, 
siccatur Tunc tinguitur alumine schisto et herba 
supra dicta, pinguiturque antequam pin gat 

89 “ Summa commcndationis, ut colorem in 
herba segetis laete virentis quam simillime reddat.” 

There is little doubt that ” lutum ” is the ” reseda 
luteola " or welll, an extract of which dyevS yellow with 
aluminium mordants and greenish olive with iron 
mordants 

The writer prepared an extract of weld by boiling 
the chopped-up plant with water Finely-powdered 
malachite (bluish-green m colour) was treated with 
vinegar, washed, and boiled with weld extract to which 
had been added \a) aluminium sulphate, (fc) ferrous sul¬ 
phate, or (c) iron alum The colour finally obtained 
depended on the proportions of dye and mordant and 
on the time of boiling, but in a general way (a) gave an 
emerald green powder, while (£>) and (r) gave dark 
greens- -approximately the colour of the holly leaf 

It seems clear that the former is the colour referred to 
as "colorem in herba segetis laete virentis” rather 
than the latter. It is almost certain, therefore, that 


We have performed the experiment, and have 
detected the presence of the expected phenomenon. 
A strong increase of the polarisation was actually 
observed in passing from a frequency of 1 ■> x io 4 to 
one of 5x1 o fl , though the amplitude of the field 
remained constant 

We are carrying out further experiments in order 
to determine the quantitative features of the effect. 

E Fermi, 

F Rasetti. 

Istituto Fisico dell' Fmversiti\, 

Firen/e, Italy, April 3 


Visible Wind. 


In reference to the report published in Nature 
of May 2, of the Royal Meteorological Society’s 
” Celebrations, ” including the interesting address by 
Prof E van Everdmgen on ” Clouds and Forecasting 
Weather,” may I be allowed to remind international 
meteorologists that in 1906, by official sanction in 
Great Britain, the status of wind waves ” Was 
raised from that of a purely theoretical deduction 
to that of a normally observable natural phenomenon. 
“ Wind waves ” operating in the free and cloudless 
air arc recognisable as such from among other sources 
of deformation of the definition of telescopic images. 
They are most adequately observable by means of a 
telescopic image of the sun projected for the purpose 
into a darkened room Their approximately hori¬ 
zontal progressive wave-motions describe prevailing 
conditions of atmospheric stratification, wind direc¬ 
tions, and turbulence above the place of observation 
always ahead of and generally many hours ahead of 
any visible formation of associated clouds Thus the 
main objects of cloud-observation are obtainable by 
means of yet earlier observations of winds, up to all 
lieights of known cloud formation, in any brief 
moment of sunshine, with the utmost ease and 
expedition But Ruskm is aptly quoted by the 
writer of the report to the effect that ” the meteoro¬ 
logist is impotent if alone.” 


_ _ _ Catharine 0. Stevens, 

The Plain, Boar's Hill, Oxford, 
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Single Spark Photography and its Application to some Problems in Ballistics. 

By P. P. Quaylb, Assistant Physicist, U.S. Bureau of Standards, 

CPARK photography, in which the illumination is In order to secure a properly timed spark of suitable 
provided by an electric spark of such short character there must be available a means of generating 

duration that a moving object appears stationary, has electrical energy at very high voltage ; a means of 

many applications in the investigation of high-speed storing such energy; apparatus for the regulation of 

f ihenomena. The record obtained is not an image, no the voltage; and finally, a means of releasing the stored 

ens being used, but is simply the silhouette of objects energy at the proper time. The manner in which these 
between the light source and the photographic plate parts are associated is shown diagrammatically in 
Two distinct problems are presented in the photo- Fig. 1. In our equipment the generator consists of a 

graphy of moving objects. One of these is the timing motor-driven influence machine having two revolving 

of the spark so that the desired epoch of the pheno- plates 17 in. in diameter. A 0*024 microfarad Leyden 

menon under investigation may be photographed, and jar condenser constitutes the means of storing the 

the other has to do with the duration of the spark, energy for the photographing spark. The apparatus 

All the photographs described in this article were for regulating the voltage of the condenser includes a 

taken on plates not larger than 8 hy 10 inches. A dynamometer or potential regulator and a switch 

projectile moving at a speed of 2700 feet per second which disconnects the condenser from the influence 


duration that a moving object appears stationary, has 
many applications in the investigation of high-speed 

f ihenomena. The record obtained is not an image, no 
ens being used, but is simply the silhouette of objects 
between the light source and the photographic plate 
Two distinct problems are presented in the photo- 
’ graphy of moving objects. One of these is the timing 
of the spark so that the desired epoch of the pheno¬ 
menon under investigation may be photographed, and 
the other has to do with the duration of the spark. 
All the photographs described in this article were 
taken on plates not larger than 8 by 10 inches. A 
projectile moving at a speed of 2700 feet per second 
would be in front of such a plate, 
and therefore in a position to be 
photographed, for only 0-0003 second. 

If the projectile is to be photo¬ 
graphed within an inch of a pre¬ 
determined position, the time of 
occurrence of the spark must be 
correlated with the position of the 
projectile to within 0*00006 second. 

The spark duration determines 
the amount of blurring, for if the \ 

projectile moves while the plate is ^ \ 

being illuminated a streak will be ^ 

recorded, the length of which de- \ ° a 

f ends on the duration of this spark. \ ^ 

f the blurring is not to extend over ^ ""X 

more than one-sixteenth of an inch \ » 

for a projectile moving at a speed T 

of 2700 feet per second, the time of 
exposure must not exceed two V\ 
mUhonths of a second. \ V 

It is interesting to contrast the re¬ 
quirements which are imposed upon Fm> , 

the apparatus just referred to with 
those imposed upon ordinary moving picture cameras 
in taking the so-called action photographs of the daily 
press. While many camera shutters are rated to 
operate in 0-0006 second, they seldom function in less 
than o'ooa second, and 0*005 second is a more common 
time of exposure. In photographing a racing car 
moving at iao miles per hour, usinjj a shutter which 
operates in 0-002 second, the car will move approxi¬ 
mately 4-3 inches during the exposure interval. Ex¬ 
posure times which are satisfactory for photographs of 
polo matches, track and field work, etc., are ten times 
too long for photographing a racing car and ten 
thousand times too long for photographing a projectile 
at right angles to its trajectory. If the photograph is 
not taken at right angles to the trajectory the require¬ 
ments are less severe. This point is well illustrated 
in the case of a 4*7 in. field-piece, say, firing so that the 
projectiles are silhouetted against the sky. If the day 
is clear, an observer standing behind the piece can see 
the projectile with the naked eye at a distance of three 
hundred yards from the muzftle and follow it without 
difficulty for a thousand yards or more along its 

v r 




V\ 


nrStSTAMCf 


jwtrcH 


0AP» 



-Schematic wiring diagram of spark photography apparatus 

machine when the voltage across its terminals reaches 
a definite value determined by the regulator adjust¬ 
ment. 

The arrangement for releasing the photograph¬ 
ing spark also consists of two parts. The first part 
is an electromagnetic switch which closes a trigger 
spark gap. The second is an auxiliary device which 
serves to time the operation of the previously mentioned 
switch with respect to the phenomenon to be photo¬ 
graphed. This auxiliary device takes different forms 
in varying circumstances. For example, when pro¬ 
jectiles are being photographed well away from the 
gun, an interrupter is used which is placed near the 
trajectory and opens an electric circuit when the head 
wave of the bullet passes over it. 

Cycle of Operations. 

When a photograph of a projectile is to be taken, the 
following steps are involved. The operator sets or 
cocks the spark switch and the condenser switch, 
having previously placed the interrupter a short 
distance away from the trajectory and at a sufficient 
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distance from the photographic plate to allow for the j interrupter in its progress toward the plate.' Astbe 
0*0048 second time lag in the apparatus. This position 1 sound waves which accompany the bullet^ pate the , 

interrupter the circuit breaker is thrown 
open, tne magnet of the relay is de-energised 
and the armature catch is released. The 
switch arm then closes the trigger gap and 
the condenser discharges through it and the 
photographing spark gap with which it is in 
series. If the interrupter has been properly 
located^ the spark occurs at the instant the 
bullet arrives in the desired position in front 
of the plate 1 

Comparison with other Methods. 

The first spark photographs of projectiles 
in flight seem to have been taken about 1881 
by Prof. E. Mach, of the University of 
Prague^ who carried out a remarkable series 
of experiments along this line. Prof. Mach 
utilised the so-called Schherenapparat de¬ 
vised by Toepler for making visible those 
portions of a transparent medium which 
differ but slightly in refractive index from 
that of their surroundings. Hence his 
images were small and required the utmost 
in photographic manipulation to develop 
them Prof Mach triggered his photo¬ 
graphing spark by firing the bullet through 
a secondary trigger gap, and while this 
method is positive, the wires of the trigger 
gap appear in the photograph. 

Fig a-Bullet from a 0*30 Springfield nflfl about Ir in from the mu**le. Dr. Mach, in i8q}. attacked the prob- 

The bullet I* we!l .n advance of fte propelling gn*e* M W thejboundar* wave ^ ^ of ^ 

is determined by trial. The lag of the spark switth apparatus and a most ingenious trigger device. His 
may be determined experimentally. If this lag is efforts were attended by marked success. L. Mach’s 
known, a simple com¬ 



putation based on the 
approximate speed of 
the projectile and the 
lag value will definitely 
determine the position 
for the head wave in¬ 
terrupter. After the 
influence machine has 
been started, the voltage 
across the condenser 
builds up until the 
point is reached at 
which the regulator 
functions The closing 
of the regulator con¬ 
tacts energises the trip¬ 
ping magnet of the 
condenser switch, which 
m turn promptly dis¬ 
engages the arm and 
short-circuits the influ¬ 
ence machine, thus pre¬ 
venting the accumula¬ 
tion of further charge 
on the condenser. This 
arm, through the buffer, 

automatically turns on * V (t 

the signal light and the operator immediately fires. f 1 A mow detailed d*»crtptiob of p* apporoto* with jmM 

The toillet move, oat from th* muzzle wd putta the | SiSSfiS £ 3 ££.’Sb. , !E£*~ 
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apparatus was also based upon Toepler's method, but hand, that the service projectile of a calibre 0-30 
W replaced the lens of the earlier apparatus by a large Springfield rifle ceases to be accelerated within a foot 
prtttave mirror, which gave a larger field and more of the muzzle. Such a photograph is shown in Fig. 2. 

intense illumination. L. Mach triggered his spark by The muzzle of the rifle does not appear in the phfito- 

means of a compressional wave started by the passage graph, but, from measurements made at the time the 

pf the projectile through a special device designed for photograph was taken, it is known that the cjeatre of 

the purpose. the plate was eleven inches in advance of the muzzle. 

From data found in Mach's papers, and from general It will be seen that the bullet is already well in advance 

information concerning the rifles in use at the time his of the outermost boundary of the propelling gaseis, 

work was done, it appears probable that the speed of and since the bullet has set up its normal head wave, it 

the projectiles photographed by him did not exceed is subject only to the retarding forces considered in 

1900 feet per second exterior ballistics. 

C, V. Boys 1 in 1893 introduced the direct shadow Other photographs, taken of a bullet four or five 
method of bullet photography employed in this paper, inches in advance of the muzzle, show that in this 
The sound waves and other air 


disturbances produced by the flight 
of the bullet are recorded in the 
photographic plate owing to the 
fact that their refractive indices 
differ from that of the surrounding 
air. Boys used the triggering 
vice employed by E, Mach, which 
shows in each picture, but his 
photographs are among the best 
ever obtained. 

Excellent photograplis similar to 
those of Boys were published by 
W. A. Hyde in Ordnance Pamphlet, 
No. 422, U.S. Navy Department, 
in 1913. 

All the methods of photographing 
projectiles in flight discussed up to 
this time have one point in com¬ 
mon, namely, that in triggering the 
photographing spark the motion of 
the projectile is interfered with m 
some way. In the earlier triggers, 
the projectile closed a gap mechanic¬ 
ally. Then L. Mach fired his bullets 
through paper cylinder heads caus¬ 
ing a compressional wave in a 
small tube. The use of the inter¬ 
rupter described here, and in the 
earlier publication of the present 
writer 7 referred to, yields photo¬ 
graphs in which no part of the 



Kin. 4.—Stationary projectile within the boundary wave M sets up an ordinary aound wave’s. 


photographing mechanism appears, and in which the 
bullet is not touched in any way. 

Acceleration or Projectiles after leaving 
Muzzle. 

Opinion appears to be prevalent that a projectile 
continues to be accelerated for a considerable distance 
after leaving the muzzle of the gun. Thus John W. 
Hicksin his book, “ The Theory of the Rifle and Rifle 
Shooting ’’ (1919), quotes Dunn of the Ordnance De¬ 
partment, U.SX (1897), as saying: "Small arm 
bullets should be considered as having their maximum 
velocity atpointsfrom so to 30 feet hi advance of the 
muzrie. They should gain in velocity over this distance 
lor the bullet is enveloped in gases moving in the same 
direction and with higher speed than that of the 
Write*. . . ." No refutation of this view has been 
found in the literature. Photographs taken during 
\ the this investigation indicate, On the other 


position the powder gases are being deflected from the 
base of the bullet and consequently the bullet is being 
accelerated. At a distance of from six to eight inches 
in front of the muzzle the speed of the powder gases 
falls below that of the bullet, and at a distance of eleven 
to twelve inches the bullet has outdistanced all the 
blast effects, with the possible irrelevant exception of a 
few stray powder particles, and cannot be overtaken 
by any accelerating forces of the discharge. 

Fig, 3 shows one of a series of fifteen photographs 
taken bf the discharge of a 0*45 calibre double action 
revolver, model of 1909. In this photograph the bullet 
is about ii inches in front of the muzzle. The bullet is 
still being accelerated, since the propelling gases are 
being delected from its base. Other photographs 
show that for this particular arm and ammunition the 
billet ceases to be accelerated within a distance of 6 
inches from the muzzle. Phenomena such as*ttfose 
depicted in these photographs are not to be considered 
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as representing a random distribution of the powder ever, when this fixed projectile pierced the wave M it 
gases of the propelling charge which have been recorded started an ordinary sound wave S which at the moment 
by a fortunate exposure of the plate. They are, on it was photographed had attained a diameter as 
the contrary, perfectly definite stages of a cycle which measured on the plate of 1*44 inches. We may assume 
repeats itself over and over again for the same arm and that the centre of this wave was originally at the point 
powder, and any particular stage of the phenomenon of the bullet, but a pair of compasses will show that its 
can be duplicated within narrow limits. centre is now displaced about 0*38 inch, and that it is 

_ „ __ practically undistorted. This absence of distortion of 

Gas Motion at the Muzzle. the spherical wave while its centre has been moved 

The photograph shown in Fig. 2 possesses features of 0*38 inch indicates reasonably uniform motion of the 
interest in addition to its bearing on the acceleration of medium in which it is propagated. Furthermore, if 
the projectile. Let us consider the state of the gases the gases inside the wave M were moving forward with 
inside the boundary wave M. It will be seen that the the speed of sound in the medium, then the portion of 
head wave of the bullet does not extend rearward the spherical sound wave nearest the muzzle could not 
beyond the wave The absence of this wave inside move from the point of the projectile at which it started. 

Jf, on the other hand, the gases were stationary, 
the wave would expand, keeping the point of the 
projectile as a centre The actual case is some¬ 
where between these two. While the sound wave 
has moved out until its radius is approximately 
0 7 2 inch, it has been moved forward as a whole 
0 38 inch ; hence the forward speed of the gases 
must be 0-38/0*72 or 0*53 that of the speed of sound 
in the gases. 

From the relative positions of the moving pro¬ 
jectile and wave M t it follows that the average 
speed of the projectile is slightly greater than that 
of the wave M, assuming that the base of the pro¬ 
jectile and the wave left the muzzle at very nearly 
the same time. If we also assume that the speed 
of the wave M has not increased, then since we 
know that the speed of the bullet has increased 
somewhat above its mean speed, it follows that 
the present speed P of the bullet is greater than the 
present speed W of the wave. Hence the speed 
of the gases is something less than half that of the 
projectile and the speed of sound in these gases is 
something comparable with that of the projectile. 
If in Fig. 4 we let 

P-speed of projectile, 

„ the wave M, 

(?=* „ gases immediately behind M, 

S A *» „ sound in free air. 

S „ sound in gases immediate y be¬ 
hind Af. 



Fig 5 —(Jan leakage from a o 30 bunngfrrWI nfle. 
Photograph taken before the bullet emerged. 


of Af is to be ascribed to the fact that in this region the 
speed of the projectile relative to the gas is less than the 
speed of sound in the gas, for otherwise a head wave 
would be formed. It therefore follows that the gases 
behind this wave are moving forward at considerable 
speed, or that the speed of sound in this medium is 
quite high, or that a combination of these conditions 
exists 

If the absence of the head wave, above mentioned) is 
due to the forward motion of the gases inside the wave 
M } a stationary projectile set up in this region should 
show a head wave pointing in the direction from which 
the gases are coming, providing that their speed is 
above that of sound in the medium. However, the 
actual experiment, the result of which is shown in Fig. 
4, showed no such wave at the nose of the stationary 
projectile and therefore G, the speed of the gases, 4 
less than the S L) , the speed of sound in them. How- 
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The arguments just presented may be summarised as 
follows : 


S.-W, , 
P>W. . 


<*> 


The condition that no head wave shall exist behind the 
wave M is 


P-G<S a , 


• 4 ) 


or in view of (x) and (2) 


p <$ w .<s> 

But it was found from the relative positions of the 
wave front M and the projectile that P is only slightly 
greater than IF. It therefore follows that condition, 
(5) is satisfied and the absence of the head wave in the 
region behind M is accounted for. 
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Gas Leakage. 

Since the first introduction of firearms, a leakage of 
the gases of the propelling charge past the projectile 
baa represented a great waste of the available energy. 
Little could be done to reduce this loss in the case of 



Fig. 6,-030 calibre projectile after passing through n bubble containing 
a mixture of hydrogen and air. The head and base sound waves 
are considerably modified. 

the smooth-bore and rifled muzzle loaders in use up to 
half a century ago. The projectile could not be made 
to fit the bore too snugly since the ball and its accom¬ 
panying wad could not then be forced down upon the 
powder charge; and when the size of the ball was so 
reduced as to make loading at the muzzle feasible, the 
fit was at best rather poor 

With the introduction of the breech loader and fixed 
ammunition, the first real step towards reducing gas 
leakage was achieved. In these arms the cartridge 
fits nicely into a breech chamber, the forward end of 
which leads by a short cone to the lands and grooves 
of the rifling. In the case of-a lead bullet, the metal is 
suddenly forced into a rifled tube having a diameter 
(measured between lands) slightly smaller than that 
of the projectile, so that the soft metal is forced into the 
grooves making a seal to which the older arms could 
never approximate. The improvement is, however, a 
relative one, since gas leakage is still present in the best 
arras of to-day, though, of course, on a greatly reduced 
scale. 

Fig, 5 shows the gas leakage which accompanies the 
firing of a 0-30 calibre Springfield rifle. The photo¬ 
graph was taken before the bullet emerged from the 
muzzle, and the dark mass of gas in front of the muzzle 
consists largely of powder gases which have leaked past 
the projectile. The heavy black spherical wave which 
forms the envelope of all other disturbances produced 
by the discharge originated with the unseating of the 
btiBet from the cartridge case. The resultant pulse 
or compression wave passed down the rifle tube and 
travelled outward from the muzzle. 

MobincAti^N of SoctfD Waves by the Medium. 

The e^planation, by C. V. Boys, of the formation of 
■* tfeji sotkaa waves which attend the motion of a pro- 

ll s3 


jectile makes it dear that the regular head and base 
waves cannot be formed unless the speed of the pro¬ 
jectile is equal to or greater than the speed of sound in 
the medium. Since the speed of sound in hydrogen gas 
is considerably greater than that of the service pro¬ 
jectiles, it follows that a projectile entering a soap 
bubble filled with hydrogen gas should lose its head and 
base waves, which should reappear when the projectile 
emerges into the air. These conclusions have been 
fully confirmed from photographs which have been 
taken at the Bureau of Standards with the apparatus 
described in this paper. 

Fig. 6 shows a 0*30 calibre projectile after passing 
through a soap bubble filled with a mixture of hydrogen 
and air. In this photograph, the sound waves attend¬ 
ing the projectile have been considerably modified in 
form due to travelling for a time through a medium in 
which the speed of sound was considerably greater than 
that of air. 

Tracer Bullets. 

7 is a photograph of a tracer bullet taken approxi¬ 
mately 35 ft. from the muzzle. It appears to have been 
generally believed that the strong light which tracer 
bullets emit would make it impossible to photograph 
them successfully, and visual observation tended to 
confirm this belief. This photograph was obtained by 
usingja rectangular tube of black paper with its axis at 
right angles to the trajectory and coincident with the 
* 



7—1 r*e«r ImlJct approximately 33 ft. from the mu tele 
The base wave it, almost rompletdy absent 

x 

line joining the spark gap and the centre of the photo¬ 
graphic plate. By this device the plate was shielded 
against the tracer light before and after the bullet had 
traversed the tube. The plate is fogged^of course, but 
it nevertheless shows some interesting details. 

The most striking thing is the almost complete 
absence of a base wave. The usual base wave is un¬ 
doubtedly associated with the rapid pressure drop at 
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the base pf the projectile. Apparently the gases gener¬ 
ated by the tracing compound prevent the formation 
of a region of diminished pressure, and henoe the 
formation of a base wave. About two inches back 
from the base of the tracer bullet, particles of the tracing 
compound can be seen as they leave the wake. 

In conclusion, the author wishes to express his in¬ 
debtedness to Dr. E. A. Eckhardt for suggestions and 
assistance in the experiments and in the preparation of 
the manuscript, and to Drs. L. J. Briggs and E. Bucking¬ 
ham for their kindly interest in the experiments and 
their helpful suggestions and criticisms. 


The courtesy of the Frankford Arsenal in | 

some of the arms and amanfnitiQn is gladly iM&ppw*;, 
lodged. Most of the photographs here presented were 
taken in the process of developing the design of bullet 
photography apparatus for the use of that organisation. 
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Hindu Astronomy. 


r T'HE study of the origin and progress of Indian 
-l astronomy has attracted a good deal of atten¬ 
tion among Orientalists and historians of astronomy 
during the last 140 years, and has given rise to a con¬ 
siderable amount of controversy, which now seems to 
have ceased, at least among competent scholars. The 
history of the literature of the subject down to 1893 
was written by the late James Burgess (Journal of the 
Royal Asiatic Society, October 1893) and need not detain 
us here. While during the last seventy years critical 
editions and commentaries of the Siddhantas or text¬ 
books have finally silenced the opponents of the con¬ 
nexion between the later Hindu astronomy and that 
of the Alexandrian Greeks, attention has aljo been 
directed to the earlier Vedic and post-Vedic periods. 
But a general account of the subject in the English 
language was wanting, and this has now been supplied 
in a valuable memoir by Mr. G. R Kaye, 1 who had 
already published several minor papers on Indian 
science, and an exhaustive monograph on those strange 
aftermaths of Muslim astronomy, the great masonry 
Instruments of Jai Singh, 

The earliest sacred works of the Hindus, known as 
the Vedas, contain astronomical references of interest, 
and there is from the post-Vedic period a formal work 
on astronomy, the Jyotisha Vedanga, which claims by 
its title a fairly close connexion with the Vedas. The 
knowledge of astronomy in the Vedic period was very 
scanty; the year had 360 days, with an occasional 
intercalary month, not clearly defined; the ecliptic 
was divided into 27 or 28 nakshatras or lunar mansions. 
The Vedic seers nu st have had some knowledge of the 
planets, yet there is no Acplidt reference to them in 
any of the Vedic writings, though it is possible that in 
the Rigveda Jupiter is meant by Brihaspati, by which 
name the planet was known later on. In the post-Vedic 
period (about 400 b.c.-a.d. 200) we find a five-year 
cycle of 5 x 366 savana ot civil days. The nakshatras 
are nowhere in these early works definitely connected 
with particular stars or constellations. Attempts have 
been made to assert that the early Hindu writers had 
knowledge of the precession of the equinoxes, but as 
their year was 18 hours too long, and their methods 
of observing were very crude, they could not possibly 
have anticipated the discovery of Hipparchus, which 
even the Babylonians, notwithstanding their accurate 
knowledge of astronomical periods, were unable to do. 

About the fourth century a d,, however, a very great 


1 Memoirs of the Arthaologiral Survey of India, No. x 8 , 
Astronomy,” by G. R. Kaye (Calcutta, 1924, *34 PP*). 
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change took place in the Hindu astronomical teaching* 

As we have already remarked, no European scholar now 
doubts that the new teaching was solely due to Greek 
influence, and only some Indians, influenced by senti¬ 
ment, continue to deny it. The Greek kingdom of 
Bactria had come to an end in the first century B.C., 
but a revival of intercourse between India and the 
West certainly began in the second half of the fourth 
century and was continued by Nestorian missionaries, 
who from Persia wandered all over the East. Our 
principal sources of information about the new science 
are the Aryabhatiya of Aryabhata (composed in a.d. 
499), Varaha Mihira’s Panchasiddhantika (about a.d. 
550), a similar work by Brahmagupta (about a.d. 630), 
and the Surya Siddh&nta, which in the form now 
extant is later than a.d. 1000, but is founded on & 
much older original. AJbiruni’s celebrated book on 
India (a.d. 1031) is also a valuable source. 

The first glance at one of the siddhantas shows the 
Greek origin of the contents. Greek words connected 
with geometry, astronomy, and astrology have been 
transferred into Sanskrit books with very little modifica¬ 
tion ; thus horizon became harija, diametron jamitra, 
trigonon trigona, lepte liptft (a minute of arc), kentron 
kendra (also as meaning the arc of the excentric from 
the apogee to the centre of the epicycle), and many 
other terms. The nakshatra divisions of the zodiac 
were almost altogether superseded by the signs of the 
zodiac (previously unknown in India), and here again 
their origin is betrayed by their names : Kriya, T&vuri, 
Jituma, Karkin, Leya, etc., are clearly nothing but , 
Krios, Tauros, Didymos, Karkinos, Leon, etc,, though 
later works also use translations of the Greek names. 
But even more remarkable is the fact that the motions 
of the planets, which formerly had been completely 
ignored, were now dealt with in considerable detail, 
and altogether by Greek methods, adopting the theories 
of excentric circles and epicycles developed in Alex- ' 
andria. Everything in the siddhantas is borrowed 
from that seat of learning* Parallax and methods Of 
calculating it were described, and it was shown how to 
calculate eclipses, a subject quite new to Indian works./ 
The length of the year was properly determined to# 
various problems of spherical astronomy were solved. " 

There are some details of the Ptolemaic theory of ^ 
planetary motion, which are not found in Hindu 
astronomy, namely, the equant or centre of equal 
motion different from the centre of equal distances^ 
and certain complicated details in the theories of the 
moon and Mercury. It looks as if the date 4 ^* 
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originaj work, Which was introduced into India about 
the fourth century* was somewhat anterior to that of 
Ptolemy {A^n. 140), and this ^eems also to be indicated 
by the treatment of precession as a mere libration of 
the equinoxes, On the other hand, the apparent 
deviation of the epicycle from the circular form (which 
is not found in Ptolemy’s work) may possibly be 


derived from an earlier attempt to represent what 
Ptolemy accounted for by the equant. Thus, Alex¬ 
andrian astronomy at the very time when the know¬ 
ledge of it became extinct in the West, and long before 
the Arabs revived it in the East, was transplanted to 
India, though not quite in the perfect form in which it 
was handed down to us by Ptolemy. J L. E. D. 


Obituary. 


Viscount Leverhulme of the Western Isles. 


T HE death on May 7 at the age of seventy-three of 
Lord Leverhulme deprives the world of a man 
quite out of the ordinary. Possessed of an amazing 
vitality, which increased rather than diminished as the 
years passed, he exerted an influence that will be missed 
more than a little. For the greater part of his life his 
activities were confined to the building up of his own 
business : it is only more recently, with the conduct 
of the details left in the hands of competent lieutenants, 
that he has played a part in the affairs of the world at 
large. Primarily a salesman by nature, Lord Lever¬ 
hulme had an intimate knowledge of every detail of 
the soap business ; as a designer of a works he can have 
had few equals—indeed, to play the architect was one 
of his chief recreations. The great factory at Port Sun¬ 
light and the smaller plants which are growing up all 
over the world will for many years be memorials of 
this phase of his greatness. 

Lord Leverhulme encouraged his technical staff in 
every possible way to keep abreast, if not ahead, of the 
times and spent large sums on original research both 
scientific and technical, himself taking the greatest 
personal interest in every detail of their progress, as 
exemplified by his practice of reading and making 
pertinent comments on every technical report sent to 
him. He was intensely interested in everything that 
concerned the betterment of the worker and was one 
of the very earliest pioneers in what is now coming to be 
regarded as the science of industrial psychology—the 
provision of educational facilities for the worker and 
his children played a large part at Port Sunlight village. 
Lord Leverhulme had little time to take any active 
part in higher education, though at times he was a 
generous patron of the University of Liverpool. His 
moat generous gifts to the nation were latterly connected 
with art. 

Lord Leverhulme was selected to deliver the Messel 
Lecture of the Society of Chemical Industry at the 
Liverpool meeting last summer, when he gave an 
address of prirofe importance and full of literary charm 
which in course of time will rank as one of the most 
remarkable testaments of ideals ever made by an 
industrialist. The great soap industry with all its 
ramifications — the Lever Brothers organisation —- 
which he built up/ replacing empiricism by science and 
scientific method/ though leaving craft where craft 
meant quality, is his memorial: he himself would wish 
for no other. 


T&U much regret to record the death on March to, at 




/rsix years, of Prof. John F. Hayford, 
has been the occasion of appreciative 
!iJ and work in several American 


scientific journals John Fillimore Hayford was ,, 
trained as a civil engineer at Cornell University and was 
appointed computer to the United States Coast and 
Geodetic Survey. During this time he served on the 
International Boundary Commission of the United 
States and Mexico. In 1895 he went to Cornell Uni¬ 
versity as an instructor in civil engineering, but in 1898 
he returned to the Coast and Geodetic Survey, where he 
remained as inspector of geodetic work and chief of the 
computing division until 1909. In that year he went 
to Northwestern University, Illinois, as director of 
the newly organised College of Engineering. While 
there he investigated on behalf of the Carnegie Institu¬ 
tion of Washington the problem of the surface levels of 
the Great Lakes and the causes of their fluctuations. 
Hayford is best known, however, for his computation 
of the dimensions of the earth, or the Hayford spheroid, 
based on the theory of isostasy, which was accepted at 
the recent Madrid meeting of the International Geodetic 
and Geophysical Union. His work on isostasy was also 
acknowledged last year by the award of the Victoria 
Medal of the Royal Geographical Society. 


Prof. Guclielmo Korner, who died recently m 
Milan at the age of eighty-six years, was a native of 
Cassel. After extensive travels in European countries 
he became professor of chemistry at the Royal High 
School of Agriculture at Milan, remaining in that 
capacity for forty years. His work on the constitu¬ 
tion of pyridine and quinoline and on the orientation 
of derivatives of benzene is well known He was the 
Davy medallist in 1900 of the Royal Society, and an 
honorary fellow of the Chemical Society. 


In Naturen for March is a notice by A. E. TrAen of 
Dr. Barthold Hansteen Cranner, professor of botany 
at the Agricultural College in Aas, Norway, who died 
on February 2, at the age of fifty-eight. Cranner was 
best known for his work on the biochemistry of the 
cell-wall in plants. 


We regret to announce the following deaths: 

Prof, Albin Haller, For. Mem. RS. and Davy 
medallist, and honorary fellow of the Chemical 
Society; director of the Municipal School of Physics 
and Chemistxy in Pans and professor of organic 
chemistry at toe Sorbonne. 

Prof, C. D. Woods, director from 1896 until 1920 
of the Maine Agricultural Experiment Station, and 
since then director of information of the Massachusetts 
Department of Agriculture, who made noteworthy 
contributions to our knowledge of the nutrition of 
plants and animals and of foodstuffs generally, on 
March 30, aged sixty-eight. 
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Current Topic* and Events. 


On Saturday last, May 9, the British Empire 
Exhibition at Wembley was reopened by the King 
amid scenes of much popular enthusiasm The King 
Was accompanied by the Queen and was received by 
the Duke of York, who is president this year of the 
Exhibition. In his address inviting the King to 
open the Exhibition, the Duke of York emphasised 
the many benefits which have resulted from last 
year's display and stated that, while the Exhibition 
of 1925 " has integrally the same purpose as in 1924— 
to show how great are the resources available within 
the Empire , it will present its lessons of Empire 
in a new manner ” In a happy phrase, he referred 
to the Exhibition as the “ University of Empire ” 
The King congratulated the president, the board of 
management, and the executive council of the 
Exhibition on the results of last year’s work, and 
again the educational side was brought out when 
the King, speaking of the importance of goodwill 
f between the peoples of the British Empire, declared 
that " the one sure foundation for that goodwill is 
a full knowledge of our mutual aspirations, capacities, 
and needs To seek knowledge, more knowledge, and 
again more knowledge, of the great heritage which 
has been entrusted to us is the soundest Imperial 
policy " As last year, the opening ceremony in the 
Stadium was broadcast from all the stations of the 
British Broadcasting Company. The general features 
of the Exhibition will be familiar to most readers of 
Nature, and we hope in future issues to deal m 
detail with specific scientific aspects such as the 
display illustrating physical and biological science 
arranged by the Royal Society, the pure chemistry 
section which the Association of British Manufacturers 
has organised, and so on 

The Salters’ Institute of Industrial Chemistry, 
which was founded by the Salters’ Company to 
further the interests of industries with which it is 
historically connected, has now been in existence for 
seven years, and during this time, under the successive 
directorships of Dr M O Forster and Prof Arthur 
Smithells, it has been very successful m assisting the 
education of those destined for the career of industrial 
chemistry For the first few years of its existence, 
the Institute devoted itself to helping students whose 
chemical training had been interrupted by the War ; 
now it is following the policy originally laid down, 
namely, of awarding fellowships, of the normal value 
of 250-300/, per annum, to those who have obtained 
an honours degree at a university, or the equivalent*, 
and have had a little experience of research ; and 
of giving grants-in-aid to young men or women 
employed in chemical works for the purpose of 
continuing their chemical studies It is interesting 
to note that in the award of fellowships, academic; 
distinctions and purely mental attainments are not 
taken as the sole criteria of eligibility. Those con¬ 
versant with the conditions in industrial works know 
well how often the academic man fails either because 
he has little or no power of applying his knowledge, 
or because he lacks the ability to co-operate with 
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those whose mental or social level is different from 
his own ; and we wish the Salters' Institute every - 
success in its endeavour to supply the chemical 
industry with men of character as well as of intellectual 
attainment. 

The Bolshevik commercial publication m England, 
the Soviet Union Review, in its number for April 23, 
has published a formidable list of scientific institutions, 
learned societies, museums, etc., m the R S F.S.R., 
which means the Russian Soviet Federation of Social¬ 
istic Republics, and is the overwhelmingly dominant 
partner in what is known as the S S S.R., the Soyuz 
(Union) of Soviet Social Republics, which in turn 
corresponds to what we have always known as the 
Russian Empire, though shorn of Finland, the Baltic 
States, its Polish provinces, and Bessarabia The 
catalogue includes 21 institutions connected with the 
Academy of Sciences in Leningrad, 15 physico-roathe- 
matical institutions, 12 physico-scientific, 6 biological 
stations, 7 physico-historical and mathematical re¬ 
search institutes, 4 concerned with political economy 
and culture research, 4 with scientific research 
pedagogic institutes, 6 for social study, 11 scientific 
libraries, 6 scientific societies in Moscow, 9 in Lenin¬ 
grad and 13 in the provinces, 25 regional societies, a 
substantial catalogue of museums and 6 State Nature 
preserves. The object is evidently to show the work 
the Bolsheviks are doing in the arts and sciences, and 
a certain amount of credit must be granted to Luna¬ 
charsky, Commissar of Education, for his protection. 
But the vast majority of these institutions existed in 
tsanst days ; only their titles have been altered. 
Novelties are the institutes for the promotion of 
Bolshevism, such as the Institute of Red Professors 
in Moscow, the chair for the study of Marxism at 
Kazan, and the Marxist Society in Leningrad. The 
museums have been enormously enriched in material 
and multiplied in number by the confiscation of private 
collections and conversion of aristocratic palaces into 
museums. But the article throws no light upon the 
efficiency of these institutions. It is known that the 
serious workers are hampered by incessant interfer¬ 
ence, and the financial grants, generous enough on 
paper, are ludicrously inadequate in fact Thus, a 
grant of 130,000 gold roubles for the maintenance 
of one of the big scientific institutions was made 
and properly confirmed, but of this only 300a 
roubles reached the treasurer, so that it exists to-day 
entirely upon the very high admission fees, which the 
workers of the proletariat have to pay if they want to 
see the museums Truly, in Russia, the man who 
holds the honey-pot licks his fingers/* as the Turks say. 

Arrangements have been made by the American - 
National Geographic Society, in co-opetation with 
the Smithsonian Institution of Washington, to estab¬ 
lish a station at some convenient spot for the purpose 
of making daily observations of the solar constant of 
radiation over a period of four years. An expedition* j 
of which Dr. C. G. Abbot (director of the 
physical Observatory of the Smithsonian 
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will be the leader, will be sent out to the station 
chosen in order to make the necessary observations. 
Sites in Baluchistan, South-west Africa, and Morocco 
have already been selected for inspection. The 
project has arisen as the result of certain conclusions 
drawn by Dr Abbot and his assistants—from their 
refined observations of the solar constant for several 
years past—with regard to the dependence of terres¬ 
trial weather on changes in solar radiation It is 
hoped that the observations will assist in solving the 
problem of long-range weather forecasting The 
National Geographic Society has set aside the sum 
of 55,000 dollars for the purpose of the expedition, 

Dr. Ales Hrdlicka has left Washington m 
charge of a survey of the field of early man and his 
predecessors in Southern Asia, Java, Australia, and 
Africa by the Smithsonian Institution in co-operation 
with the Buffalo Society of Natural History The 
object of the expedition is to examine personally all 
traces of ancient man and his predecessors in these 
localities. In India, Dr. Hrdlicka will endeavour to 
examine all collections of Paleolithic implements as 
well as all other specimens relating to ancient man 
ami extinct sub-human forms. He expects to visit 
the Siwahk Hills and also two or more of the 
most important centres of the non-Aryan Indian 
population In Java the localities of the finds of 
the now known representatives of the early man 
Pithecanthropus will be visited In Australia, Dr 
Hrdlicka expects to examine the fossil Talgai skull and 
other skeletal remains of the Australian aborigines 
In South Africa an effort will be made to visit the 
sites of-the find of the Rhodesian man, of recent finds 
of fossil anthropoid apes and of prehistoric human 
skulls preceding the Bushman and Negro. 

AN expedition under the leadership of Dr D B 
Macmillan is leaving for the Arctic regions at the 
end of June under the auspices of the National 
Geographic Society of Washington, The first aim 
of the expedition will be to examine the rums of the 
old Norse settlements in Greenland around Juliane- 
haab and Godthaab, comparing these with ruins 
found on the coast of Labrador. It is hoped by this 
means to prove or disprove the Norse settlement of 
Labrador. From Godthaab the expedition will sail 
for Etah, which should be reached early in August. 
Here a base will be made for exploration by amphibian 
aeroplanes of the Greenland ice cap, Ellesmere Land 
and Grant Land, From Etah, oil and other supplies 
will be carried by air to a second base at Cape Thomas 
Hubbard on the north of Axel Heibergland, a distance 
of about two hundred and fifty miles. This base 
will be used for an aeroplane reconnaissance of the 
unexplored area of the Arctic Ocean lying between 
the Canadian Arctic Archipelago and the New 
Siberia Islands. The distance to the centre of this 
unknown area is about six hundred miles, and Dr, 
Macmillan hopes to cover the double journey in a 
continuous flight. If any islands are discovered, a 
landing will be made. On the completion of this 
ambitious prbgramme in the north, the expedition 
will go southwaid along the eastern shorn of Ellesmere 
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Land to Bylot Island, which will serve as a base for 
the aeroplane exploration of Baffin Land. Lastly, 
Nachvak Bay will serve as a base for flights over 
northern Labrador. Meteorological observations * of 
the upper air will be taken during all the flights It 
is expected that the expedition will be away until 
the autumn. 

A communication in the Times of April 28 describes 
investigations carried out last year by Prof Hrozny 
m Syria and Asia Minor with the object of throwing 
light on Hittite problems Prof Hrozny, who is * 
well known to scholars for his researches in the 
Hittite language, which led to the discovery of its 
Indo-European affinities, has planned a senes of 
excavations on sites on the borders of the Hittite 
Empire in the hope that the discovery of a bilingual 
inscription may lead to the decipherment of the 
Hittite pictographic script Excavations at Sheik 
Sa’ad in Bashan near the monolith of Rameses, 
called by the neighbouring inhabitants “ the Stone of 
Job/' revealed an Amorite shrine of a deity Arkan 
Saphon, which was the centre of a widespread cult. 
This cult, as was shown by the later Hellenistic shrine, 
was adopted by the Greeks It was surrounded by 
a number of edifices and remains ranging from the 
Hittite period in the Second Millennium u c down 
to the Roman times It is dear that the inhabitants 
were Amorites who were affected by Hittite culture, 
and possibly under Hittite rule The site may mark 
the frontier of the Hittite Empire A projected* 
excavation at Kaisarieh in Anatolia could not be 
earned out, but the hitherto unknown source of the 
well-known Cappadocian tablets was identified at 
Kul Tepe. 

Dr H H Dale, in his discourse at the Royal 
Institution on May 8, on the circulation of blood in 
the capillary vessels, said that about the year 1917 
evidence from several independent quarters began to 
appear, necessitating an extensive revision of the older 
conception of the capillaries as playing a purely 
passive r 61 e in the regulation of the blood flow 
Ebbecke in Germany, and Lewis and his co-workers 
in Britain, began to publish evidence that the capil¬ 
laries are capable of closing completely by their own 
contractile force. In the following year Krogh, of 
Copenhagen, showed that, in the muscles at rest, only 
a very small part of the rich network of capillary 
vessels is open for the passage of blood, the 
remainder being completely closed by their own 
contractile tone Meanwhile similar conclusions 
had been reached by another independent group of 
investigators, including Dr Dale, who were studying 
the collapse of the circulation produced by a group 
of substances resulting from the decomposition of 
proteins, a typical member being the base histamine. 
Such substances caused relaxation of the peripheral 
blood vessels, apparently largely of the capillaries. 
When the effect was intense, a large part of the blood 
passed opt of circulation, becoming stagnant in the 
generally relaxed capillary vessels, and losing a large 
part of its plasma through their permeable walls. 
The deduction was made, and almost immediately 
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confirmed by Krogh's direct observations, that the 
capillaries possess a power of independent contraction, 
by which a large proportion of them are normally 
closed. These conceptions have acquired increasing 
importance, not only for the understanding of the 
fine adjustment of the blood-flow to the varying 
metabolic needs of the tissues, but also in explaining 
a number of pathological conditions, where, as the 
result of massive injury of the tissues, or of the 
invasion of the body by bactena, poisonous protein 
derivatives are distributed in the circulation producing 
in a generalised and dangerous form a relaxation of 
the capillary vessels, which, in the form of a localised 
inflammation, is protective and restorative There 
is evidence that the internal secretions of the supra¬ 
renal and pituitary glands have an important effect 
on the tone of the capillary vessels. 

The first Fison Memorial Lecture was delivered by 
Sir Joseph Thomson in the Medical School, Guy's 
Hospital, London, on Thursday, May 7, the chair 
being taken by Lord Balfour. Sir Joseph selected 
as his subject " The Structure of Light,*’ m the 
course of which he stated that the optical properties 
of light appear to be explicable only upon a wave 
theory, whereas the electrical properties are more 
easily explained on a corpuscular theory. Newton 
himself really combined the two theories, as the 
assumption of waves generated by the corpuscles 
was an essential part of his explanation of simul¬ 
taneous reflection and refraction. The followers of 
Newton were " more corpuscular " than Newton him¬ 
self, and a purely corpuscular theory of light was 
generally adopted until the work of Young and 
Fresnel once more focussed attention upon the wave 
theory. By the end of the nineteenth century, 
Maxwell’s electromagnetic theory, and the pioneer 
experiments of Hertz and Lodge on electromagnetic 
waves, had made the wave theory of light probably 
the most complete and satisfactory in physical science. 
Then the study of gaseous ionisation, the photo¬ 
electric effect. X-rays and black body radiation, began 
to throw doubts upon the sufficiency ot the ordinary 
wave theory 

As an alternative, Sir Joseph Thomson put forward 
a new theory designed to explain both electrical and 
optical properties of light (see Phtl, Mag „ vol. 48 
(1924), p 737). Imagine an electron and a positive 
nucleus joined by a tube of force. If the electron 
jumps from one stable state to another of smaller 
energy, we may suppose that the tube of force is 
thrown into a loop, which becomes detached as a 
closed “ ring of force ” Such a ring would travel 
out like a vortex ring in a direction perpendicular 
to its own plane It would also carry with it a 
definite " quantum ** of energy, Immediately before 
and after the formation of the ring ordinary electro¬ 
magnetic waves would also be started, but the ring 
would carry nearly all the energy liberated by the 
movement of the electron. Absorption of energy 
by an atom could take place by a converse process, 
and would normally occur only when the energy in 
the ring was sufficient to move an electron from on« 
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stable state to another, i.*> when the energy 
great enough to produce partial or ootnplete ionisa? 
tuon of the atom. The circumference of a ring of 
force would be equal to the wave-length of the light, 
and so a ring of visible light would be too large to 
be absorbed easily by an atom except by a process 
involving resonance, whereas an X-ray ring would 
be comparable in size to an atom This would 
account for the observed differences between K*ray 
and optical absorption. The waves which accompany 
the nng would undergo interference and diffraction, 
and the rings would tend to follow the waves, so that 
the probability of a ring reaching a given point 
would depend upon the amplitude of the wave at 
that point. Thus interference and diffraction fringes 
would be statistical effects. 

The eighth lecture of the series on " Physics in 
Industry ** being given under the auspices of the 
Institute of Physics was delivered by Dr. W. Makower 
on April 29 and dealt with 11 Physics in the Rubber 
Industry with special reference to Tyre Manufacture." 

In this industry there are many stages where the 
skilled assistance of the physicist has proved valuable 
in improving the product or in reducing costs. In 
testing the raw material, hardness is the decisive 
quality and this is determined by viscosity measure¬ 
ments, made by forcing the rubber at a constant 
temperature of 8o° C through an orifice and measur¬ 
ing the rate of flow. In all properties related to 
hardness, temperature is a most important factor. 
Thus, rubber must be stored at a low temperature 
and processes such as calendering and rolling must 
be carried out at constant temperatures, to which 
end thermocouples are now used extensively. To 
measure the physical effects of addition agents 
on hardness, it is usual to construct stress-strain 
diagrams In vulcanisation, physical control is used 
m determining the amount of sulphur absorbed at 
different depths of the tyre, thermocouples being 
embedded in it and the temperature attained noted. 
The way the tyre is built up will determine largely 
its ultimate strength, which is found chiefly to depend 
upon that of the cotton case. Other necessary testa 
are for fatigue and abrasion, and these have to be so 
designed as to imitate the effects of actual practice. 

Of great interest are the hysteresis heat losses, which 
may amount to one-half to one H.P. per tyre. These 
depend upon the deformation of the rubber as well 
as on the rate of application of the cyclical stresses. 

In this connexion, Dr. Makower pleaded for closer 
co-operation between tyre manufacturers and auto¬ 
mobile engineers so that'there may be careful adjust¬ 
ment between springs and tyte equipment. 

Broadcasting reception in Great Britain is by no 
means confined to the programmes transmitted by t 
stations in this country, and a number of continental 
stations can now be easily received. The pslo 
station is the most recent addition, and the number 
will soon be increased by transmission from Stockholm 
and Madrid, when the stations which are f 

course of erection by Marconi's Wireless 
Co., Ltd., are completed* The new 
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Standard Marconi 6 kw. Type ** Q " stations, similar 
to those Of the British Broadcasting Company's main 
stations. The transmitter consists essentially of 
font panels; rectifier; independent drive, main 
oscillator and modulator. The use of the in¬ 
dependent drive m the Marconi transmitters eusures 
the invariability of the carrier wave frequency, with 
consequent absence of alteration of tuning adjust¬ 
ments at the receiver. One of the features of trans¬ 
missions from theQslo station so far as British reception 
is concerned, appears to be the absence of fading. 
The aerial is supported by two lattice steel masts 
70 feet high and is a " T " type of four-wire cage 
aerial, with a span of 150 feet. The Oslo station 
has avoided causing interference with other European 
broadcasting stations by using the wave-length of 
382 5 metres. 

The twelfth International Physiological Congress 
will be held in 1926, at Stockholm, on August 3-6. 
The Congress will be under the presidency of Prof. 
Johansson. Prof. Liljestrand will be honorary 
secretary, and Prof Santesson honorary treasurer. 


The Lawes Agricultural Trust Committee has 
appointed as its chairman Lord Gin ton, in succession 
to Lord Bledisloe, who resigned on accepting the 
post of Parliamentary Secretary to the Ministry of 
Agriculture and Deputy Minister of fisheries. 


Dr. Emile Brompt, professor of the Faculty of 
Medicine of the University of Paris, will deliver two 
Chadwick Public Lectures, on May 25 at the Barnes 
Hall of the Royal Society of Medicine on ” How to 
conduct an Anti-Malarial Campaign," and on May 29 
at the Royal Society of Arts on " The Prophylaxis of 
Sleeping Sickness " 


Dr. E. F. Armstrong, F R.S., technical director of 
Joseph Crosfield and Sons' Soapworks at Warrington, 
has been appointed managing director of the British 
Dyestuffs Corporation. Dr. Armstrong, who was 
president of the Society of Chemical Industry in 
1922-24, is well known for his work on the chemistry 
of plant products and on the nature of enzymes ; he 
has also made noteworthy contributions to the study 
of catalysis. His work covers a wide field in both 
pure and applied chemistry, and together with his 
administrative experience, eminently qualify him for 
the important post which he has now accepted. 

The Council of the Royal Society of Edinburgh has 
made the following awards :—The Gunmng Victoria 
Jubilee Prize for the period 1920-1924, to Sir Joseph 
Thomson, in recognition of his great discoveries in 
physical science; and the Makdougall-Brisbane Prize 
for the periods 1920-1924, to Prof. H, Stanley Allen, 
for his papers on the quantum and atomic theory, 
published in the Society's Proceedings within the 
periods. 

The Council of the Institution of Electrical Engin- 
fers has made the following award of.premiums for 
papers read [during the session 1924-25, or accepted 
for publication j — The Institution Premium: Mr. 
H. Ayrton Premium ; Major E. I. David. 

cob f. E, Burns. John Hopbin* 
Rogers. Kelvin premium: 


” 5 } 


Lieut.-Col. K. G. Maxwell and Mr. A. Monk- 
house. Paris Premium : Mr. D Murray. Extra 
Premiums : Messrs. J, D. Cockcroft. R T. Coe, 

J A. Tyacke, Prof. Miles Walker, and Mr. S. 
Holmes. Wireless Premiums : Major A. G Lee and 
Mr. A. J. Gill, Capt. H. J Round and Messrs, T. L. 
Eckersley, K. TremeLlen, and F. C. Lunnon; Prof E. 
Mallett and Mr. A. D. Blumlein; and Mr L, C, Pocock* 

Prof. T. C. Chamberlin, of Chicago, has been 
awarded the first Penrose Medal of the American 
Society of Economic Geologists The Medal, which J 
is to be given once in three years for “ exceptionally 
original work in the earth sciences," was established 
by Dr. R. A. F. Penrose, jun., first president of the 
Society of Economic Geologists, and is of gold We 
learn from Science that xn making the award, Prof. 
Kemp, president of the Society, referred in particular 
to Prof. Chamberlin's work on the lead and zinc ores 
of the Upper Mississippi Valley, and to his contribu¬ 
tions on tlie Ice Age, on the planetesimal hypothesis 
and related topics, and on diastrophism as a principle 
in the subdivision of geological time. 

Wing Commander Harold E. Whittingham has 
been awarded the Chadwick Gold Medal and 100/ 
prize for his work on sand-fly fever. The award is 
made under the provisions of the Chadwick Trust, 
whereby the Trustees may, once in every five years, 
present the sum of 100/ and a Gold Medal to be called 
the Chadwick Naval, Military or Air Force Prize to 
such officer of the Navy, Army or Air Force Medical 
Service as shall during the preceding five years have 
" specially assisted in promoting the health of the 
men " of the Service to which he belongs 

A conference of women in science and industry 
at the British Empire Exhibition, Wembley, on July 
15-17, has been convened by the Women’s Engineering 
Society in co-operation with the British Federation* of 
University Women, Industrial Welfare Society, 
Institute of Industrial Welfare Workers, The National 
Union of Scientific Workers, The Standing Joint 
Committee of Industrial Women's Organisations and 
the Women's Electrical Association. H.R.H the 
Duchess of York has consented to become president 
of the conference, and amongst those speaking on the 
| opening day will be: The Hon. Lady Parsons (Engin¬ 
eering), and Miss Ellen Wilkinson, M.P. (Industrial 
Organisation). The following two days will be 
devoted to papers by women workers on such subjects 
as engineering, chemistry, industrial welfare, factory 
inspection and commerce. Particulars can be obtained 
from the Secretary, Women's Engineering Society, 
26 George Street, Hanover Square, London, W. 1. 

A preliminary meeting of the International Con¬ 
gress of Radiology will be held at the Central Hall, 
Westminster, on July 1-4, under the presidency of 
Mf. C. Thurstan Holland. The Congress Will meet in 
three sections : (1) radiology j (2) electrotherapy and 
physiotherapy ; and (3) physics. During the meeting 
there wfll be an exhibition of apparatus and books at 
the Central Hall, Westminster, and an exhibition of 
radiograms m the British Institute of Radiology, in¬ 
cluding those relating to papers read at the Congress* 
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On July 1 the Due de Broglie will deliver the Silvan us 
Thompson Memorial Lecture, and on July 3 Sir 
Berkeley Moynihan will deliver the Mackenzie David¬ 
son Memorial Lecture, taking as his subject “ The 
Relationship of Radiology and Surgery. '' Communica¬ 
tions regarding the Congress should be addressed to 
the Secretaries, International Congress of Radiology, 
c/o British Institute of Radiology, 32 Welbeck Street* 
London, W.i. 

For its May meeting the Society of Glass Tech¬ 
nology has arranged a symposium of papers on the 
constitution of glass, to which a number of important 
contnbutions have been promised Two sessions will 
be held, the first at 7.30 p.m. on Monday, May 25, at 
the Royal Society of Arts, John Street, Adelphi, 
London, and the second on Tuesday, May 26, at 
2.30 p.m., in the Chemistry Lecture Theatre, Uni¬ 
versity College, Gower Street, London Papers have 
been promised by Prof. W E. S Turner (Sheffield), 
Prof G Tammann (Gdttingen), Dr F Eckert (Essen), 
Dr A Q Tool and E. E. Hill (Bureau of Standards, 
USA), Prof. Le H. Chateher (Parts), Sir William 
Bragg (Royal Institution, London), Mr V. H. Stott 
(National Physical Laboratory, Teddington), Dr G W 
Morey and Dr, N L. Bowen (Geophysical Labora¬ 
tory, Washington), Dr, A. A. Lebedeff (Optical Insti¬ 
tute, Leningrad), Dr. G. W. Morey and Dr R W 
G Wyckoff (Geophysical Laboratory, Washington). 
Members of the Faraday Society, the Optical Society, 
the Physical Society, and others interested in the 
subjects of discussion are invited to be present. 

We welcome the appearance of the opening part 
of the Japanese Journal of Mathematics, which is 


announced to appear quarterly, sponsored by the 
National Research Council of Japan, Ninety-three 
pages of Transactions contain 16 papers'(of which 14 
are in English and 2 in German), all in pure mathe¬ 
matics and nearly all on the higher analysis. There 
follow 12 pages of English abstracts of recent mathe¬ 
matical papers published in other Japanese journals. 
This new venture, together with similar publications 
already in existence or promised, covering such subjects 
as astronomy and geophysics, chemistry, physics, 
geology and geography, botany, zoology, medical 
science, and engineering, are likely to enhance thC 
quality of scientific research in Japan ; and if they 
are well distributed they cannot fail to improve the 
status of Japanese work in the world of science 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned . an assistant 
in mathematics in the Queen's University, Belfast— 
Prof Dixon, the University ; a lecturer in agricul- 
ture at Armstrong College, Newcastle-upon-Tyne—■ 
The Registrar , a laboratory assistant m the agri¬ 
cultural department of the Government of Kenya— 
The Crown Agents for the Colonies, 4 Millbank, 
S.W.i ; two zoologists for the Discovery Expedition 
—The Secretary, Discoverv Committee, Colonial Office, 
Downing Street, S.W.i (May 25) , a junior assistant 
under the directorate of explosives research of the 
research department, Woolwich—The Chief Super¬ 
intendent, Research Department, Woolwich , a biology 
teacher, either sex, at the Municipal Secondary School, 
Wolverhampton—The Director of Education, Educa¬ 
tion Offices, Wolverhampton (May 30), full-time 
lecturers m biology and mathematics at the Technical 
College, Cardiff—The Principal (May 30). 


Our Astronomical Column. 


Comets and Minor Planets — Dr W. H Steaven- 
son obtained an observation of Orkisz’s Comet on 
May 6 d o h i m , G.M T (new), R A 23 b 15® 26 n 8 , 
N Decl. 55 0 14' 53 9", equinox 19250, The comet 
was of magnitude 7 5 and growing slightly fainter. 

Owing to its high north declination it is observable 
all night 
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It is of magnitude 12 and slowly fading 
Astr Nach ,, No 5365, contains an important series 
of observations of planet TD (the interesting object 
discovered last October bv Baade, the period of which 
is 4 36 years), made by G. Struve at Berlin Babelsberg, 
extending from November to March 3, when its 
magnitude was 130 
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No. 5366 contains observations by J. Hartmann 
from April to July 1924 of the planet RK, which he 
discovered last year. Its period is five years and its 
eccentricity is very small. He has given it the name 
La Plata, after the town where it was discovered 

Gravitational Forces in Spiral Nebuljb — 
Prof Ernest Brown contributes a papCr on this 
subject to the A s trophy si cal Journal for March. His 
aim is to see whether the observed motions can be 
explained without the assumption of non-gravitational 
forces such as those suggested by Dr. Jeans's in¬ 
vestigations, He first analyses the motions given 
by Mr van Maanen, and snows that these are by 
no means uniformly outward, though the latter 
direction predominates at points where the spiral 
arms are well defined. The angular velocities 
diminish rapidly at first, and then become nearly 
constant, indicating a force varying as the distance 
from the centre; this would be the law of force in 
the equatorial plane of an ellipsoid of uniform density 
for a particle within the ellipsoid. The suggestion 
is, therefore, that there is considerable concentration 
at the centre, and outside this an extended ellipsoid 
of low and nearly constant density. The orbits of 
the constituent panicles are supposed to fall into 
groups of which the " arms" of the spiral are. 
envelopes. The space density is of the order of 10" 1 * 
of that of the sun; this gives masses of the order 
of fo 1 times the sun, assuming a parallax of ooox*. " 
which is, however, much larger than that indicated 
by the recent researches of Hubble. 
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Research Items. 


The Sequence of Types in Stone Implements 
IN Rhodesia —Stone implements in South Africa 
exhibit two definitely demarcated periods of human 
habitation, one characterised by hand axes of Chellean 
or Acheulean type, the other by flake implements of 
Aurignacian facies. In many localities the hand 
axes are associated with flakes, some showing un¬ 
mistakable evidence of design and secondary 
chipping , but there is no evidence whether they 
indicate two distinct periods. Mr Neville Jones, 
in yol. 54 of the Journal of the Royal Anthropo¬ 
logical Institute, describes implements from Sawmills, 
Rhodesia, showing two distinct periods of human 
activity which can be differentiated by geological 
evidence This is the only site in Rhodesia as yet 
known on which this is possible Hand axes of 
pointed and oval form are found m a bed of coarse 
gravel on rising ground near the Uinguza River A 
lower terrace resting on alluvium and largely derived 
from the older terrace is the site of a factory of 
implements made from fhikes struck from pebbles 
of various forms of silica Most are worked on one 
side only, and show an exquisitely fine retouch. By 
some it is thought that these latter are the work of 
early Bushmen, though, as a rule, Bushmen imple¬ 
ments arc smaller and lack the same definiteness in 
form 

Thi Origin oj< American Man —In the Quarterly 
Review for April, Mr Lewis Spence surveys and dis¬ 
cusses the evidence bearing upon the origin and 
antiquity of man m America His conclusion is that 
the New World received tts mam human stock from 
Asia at a period when the Eastern portion of that 
Continent had developed only a slender degree of 
culture at the closing stages of the glacial period or 
possibly at one of the recurring intervals of mildness , 
but there were later accessions European influence, 
apart from the Norsemen, may be seen in the banner 
stones and the stone gouge of New England and 
farther north , and there is also the tradition of 
Madoc's expedition from Wales The architectural 
remains of Central America and south-eastern Asia 
present close similarities in certain features, though 
the correlation of Mayan dating with our system 
precludes influence much later than two thousand 
years ago The cult of Quetzalcoatl in his earlier 
forms exhibits analogies to Buddhism Polynesian 
influences have boen discerned m se\eral customs 
and forms of artistic endeavour in South America 
The extreme view of the entirely indigenous origin of 
American culture is untenable, but America probably 
was visited by a number of bands or units who 
brought with them the knowledge of an alien culture 
which only partially affected that of the older Settlers 
from north-eastern Asia. 

Russian Investigations of the Fauna of Asia. 
—While expeditions of the American Museum of 
Natural History have been for several years exploring 
the past and present fauna of Mongolia, where, 
apparently, a large proportion of Palasarctic forms 
originated, the same problems have been attacked by 
Russian workers from the north. Prof. P, P. Sushkth 
made a study of the fauna of Altai mountains and of 
northern Mongolia during his expeditions in 1912 and 
1914, results of which were so rich that he has only 
recently been able to arrive at some conclusions 
published in the recent issue of the Comptes rendus 
of the Russian Academy of Sciences. An analysis of 
the presenjt ornithological fauna, m connexion with 
the geological history of the country, enables P P. 
Stfshkin to reconstruct the history of the fauna in the 
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following wav. In the palaeolithic, the Eastern, or 
Trans-Yenissean, Siberia formed a continuous mass 
of land together with Mongolia (the Angara-contiiTent 
of geologists), while western Siberia was covered bv 
sea The ancient endemic elements which are 
numerous in the eastern Siberian fauna are relics ot 
the Angara fauna. The fauna of western Siberia is 
very poor m endemics, and it bears, on the whole, 
European characters , this results from the fact that 
the country became dry land only at the beginning 
of the neolithic, when it was populated bv the animals 
driven from Europe bv the glaciation, which began in ' 
Europe earlier than in Siberia. The glacial period m 
Siberia was followed by a dry and hot period when 
steppes and deserts extended very far to the north. 
After the desert period came a more moist one, con¬ 
tinued until the present time, and it resulted in the 
extensive development of forests which have driven 
the steppe and desert forms southwards, while a tew 
desert ** islands” remained surrounded by forests 
Prof Sushkin is at present in the United States 
completing Ins studies and comparing his results with 
those attained by the American zoologists , he is also 
making arrangements for publication in English of 
his results in book form 

Dimorphism in Earwigs -Ever since the work 
of Bateson and Bnndlev on the length of the forceps 
in tiie common earwig, Forhcula, this has been quoted 
as a typical case of dimorphic variability In a 
posthumous paper 1 ) M Diakonov (Journ Genetics, 
vol 15, No 2) has made an elaborate experimental 
and biometric study of this dimorphism, from Russian 
specimens hvmg under the bark of tree-stumps The 
dimorphic condition is confined to the males, and is 
known in several Species Other features of body- 
size vary continuously, but there is some correlation 
between body-size and length of forceps The 
relative frequoncy of the two types, brachylabia and 
macrolabia , varies greatly with the conditions, and 
there is other evidence that these modes or types are 
non-uiherited modifications Under unfavourable 
conditions, a larger number of brachylabia occurs 
The reaction-norm is not a linear but a more complex 
function of the environmental conditions Various 
similar cases in plants, such as the Zwischenrasscn of 
de Vnes, are cited 

Go lot Apparatus -—In a summary account of the 
form and function of the Golgi bodies m cells, Mr 
Leslie A Harvey (Set Progress, April 1925) points 
out that they have now been found in practically all 
vertebrate tissues, and also in many tissues of in¬ 
vertebrates and plants First discovered m 1898 in 
vertebrate ganglion cells, the demonstration of this 
apparatus in cells has resulted from the fact that it 
reduces osmic acid, and can be impregnated with 
Silver salts—a technique developed by Cajal, Da 
Fano, Kopsch, and others In many tissues it takes 
the form of a network of threads, but m invertebrates 
it is in rods or vesicles, and it has been seen in the 
living cell. It takes various other forms, and there 
is muph evidence that it is concerned in secretion. 
Its history has also been traced in spermatogenesis, 
and it is believed to have a lipoid constitution It 
is suggested that in the hvmg cell it exists in the 
form of a system of vesicles each surrounded by a 
fluid membrane. 

ThIe’ Volcanic Rocks of Banks Peninsula—A 
petrographic and chemical study of these interesting 
New Zealand rocks has been earned out by K, 
Speight, and is described m the Records of the 
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Canterbury Museum, N.Z., vol. 2, No, 4. Most of 
the rocks present features which make their nomen¬ 
clature and classification a matter of difficulty. 
According to the silica percentage they would be 
called basalts, and by some petrologists this classifica¬ 
tion would be confirmed by the usual presence of 
olivine. On the other hand, the ratio of felsic to 
mafic minerals would lead other authors to regard 
them as andesites The plagioclase rarely affords 
a conclusive test, as the pnenocrysts are frequently 
labradorite, while the ground mass felspars are oligo- 
clase. Petrologically, however, the rocks are much 
more closely related to the basalts of the Pacific 
Islands and the Brito-Arctic region than to the typical 
andesites of the circum-Pacific belt This is shown 
by the high percentage of titanium dioxide and the 
generally under-saturated character of the lavas, 
and is confirmed by the association of dykes of 
trachyte and trachytoul phonolites 'The succession 
of magmas m the region appears to be as follows 
(a) rhyolites and andesites of Cretaceous age (these 
being Andean in type, and not referred to above) , (b) 
olivine " andesites^’ and basalts of Middle Tertiary 
age , (r) dykes of trachyte and doierite, nearly con¬ 
temporaneous with (6) , and finally (d) basalts, of 
which some are definitely alkaline, of late Tertiary or 
early Pleistocene age, 

Evaporation and Temperature Changes in the 
English Channel-- A paper by Mr H W Harvey 
in the March number of the Journal of the Marine 
Biological Association describes a senes of observa¬ 
tions of temperature and salinity of the sea earned 
out since April 1921, at a station 20 miles south-west of 
Plymouth, where the depth is 70 metres There was 
an inflow into the area surrounding the station of 
warm highly saline water dunng 1921, after which 
there have been no marked movements of water, 
but an irregular decrease in salinity. A diagram 
shows the monthly averages of the mean temperature 
of the whole column from top to bottom The yearly 
minimum occurs in each year m March, and the 
maximum in September or October From the 
Changes of temperature from month to month is 
derived the net daily loss or gam of heat of a column 
of o 1 square cm cross section From this and the 
solar radiation recorded at South Kensington, a 
calculation is made of the difference between the net 
gain or loss of heat and the incoming radiation. 
1 his difference is attributed to evaporation The 
result arrived at im that the water gams heat from the 
spring to the autumn equinox, and loses heat from 
the autumn to the spring equinox, and that the loss 
by evaporation overshadows the loss by radiation, 
the loss due to direct heating of the atmosphere 
being relatively small It is concluded that the 
changes in temperature of the sea were controlled 
to a marked extent by evaporation, A very inter¬ 
esting observation was that, in the absence of windy 
weather and consequent mixing by waves, the upper 
layers may be heated by solar radiation in early May, 
giving a shallow warm layer separated from the cold 
water below by a sharp surface of discontinuity. 
Several days of rough sea are necessary to disturb 
materially this distribution of temperature. It is 
also pointed out that in fine clear weather with only 
light winds the upper inch or two of water become 
very hot The normal method of sampling sea 
water in a bucket represents the surface 6 inches, 
more or less, so that the sample is considerably 
cooler than the actual surface temperature of the 
sea The records discussed appear to show that there 
is no correlation between wind dunng the month 
and either the fall in temperature or the loss of heat 
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due to evaporation, and it is concluded that, m Idle 
open sea, vapour pressure is the major factor con¬ 
trolling evaporation, and overshadows the effect of 
wind It is possible that a clearer relation between 
wind and evaporation might have been obtained if 
the observations had been discussed in two separate 
classes, according as the air is warmer or colder than 
the sea surface. 

Modern Colour Problems, —In recent years, 
considerable attention has been directed to the 
problems involved in the perception and measure¬ 
ment of colour The solution of these problems is 
not only a matter of academic interest, but is also 
of considerable practical importance In the series 
of Cantor Lectures, delivered before the Royal 
Society of Arts on November 24 and December 1 and 
8, 1924, and recently published m the Society's 
Journal, l)r L C. Martin gave a critical review of 
the present position of colour theory and standardisa¬ 
tion, The selective effects of transmitting and re¬ 
flecting materials were discussed, and the early 
attempts to produce artificial daylight described 
Modern developments in this direction have resulted 
m the production of corrected units which, when 
properly applied, are fairly satisfactory and efficient 
for most of the requirements of commerce and 
industry. An interesting fact m this connexion is 
that retinal reflex actions exercise an important 
influence in enhancing visual sensitiveness and dis¬ 
crimination Since the reflex action is much greater 
at the violet than at the red end of the spectrum, the 
deficiency in the violet in artificial daylight may 
result in a relative diminution of retinal sensitiveness, 
and therefore a somewhat greater intensity than is 
necessary in the case of real daylight may be called 
for if the same facility m coloiir matching is to be 
attained In the third lecture of the senes, the 
various methods of colorimetric measurement were 
described, la this branch of the subject rapid 
advances are being made The study of the action 
of the visual receptor mechanism, its fatigue, adapta¬ 
tion and response characteristics, is placing the 
operations of photometry anjl colorimetry on a new 
and sounder basis For the development of the 
more utilitarian applications of colour measurement, 
further study is required of the phenomenon of 
diffuse reflection and of the transmission and scatter¬ 
ing of light in relation to the measurement of the 
surface colours of material objects. 

Effect of Alternating Magnetism on Hema¬ 
tite. —A lecture given by Mr. W M Mordey to the 
Royal Institution on May 18, 1923, on “ Some New 
Effects of Alternating Magnetism " has just been 
ublished. Mr Mordey discusses the anomalous 
ehaviour of specular haematite, a black crystalline 
form of feme oxide in the form of powder, when 
placed in an alternating magnetic field and in a rotary 
magnetic field. On sprinkling iron filings on a glass 
plate placed over an alternating current magnetic 
pole, the filings lie on radial lines of force proceeding 
from a point. When, however, specular haematite * 
is sprinkled on the plate a very small amount of the 
material is attracted to the pole, but most of it 1* 
repelled briskly in all radial directions, forming a 
large ring round the pole. On slightly raising the 
plate the small amount of attracted material hi 
repelled to the other particles forming the ring. The 
articles when m a very strong field are attracted* 
ut when in a weaker field axe repelled from the pole. 
For a certain strength of field there appears to, be 
neither attraction nor repulsion. The phenomenon 
is analogous to the electrostatic actions whic^ talcs., 
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place between two conductors having unequal but 
like charges of electricity. In this case, as Snow 
Harris showed many years ago, they attract one 
another when close together, but repel one another 
when they are far apart, the neutral position where 
neither attraction nor repulsion takes place being 
well defined If a heap of the ore containing the 
haematite be placed on the glass plate, then the 
haematite is driven out of the heap and deposited in 
the feebly magnetic regions, leaving the inert material 
behind. When polyphase magnets are used, we get 
rotary magnetic fielcts produced, and the motions of 
the particles become much more complicated, especi¬ 
ally those which exhibit strong magnetic hysteresis 
The field is an inviting one for experimenters, but 
there are too many variables in it to make it attractive 
to the theoretical physicist. 

Zirconium Ores —The examination of a large 
number of zirconium ores, described by G Hevesy and 
V T Jantzen m the Chemical News for March 20, 
shows that there is no connexion between density and 
hafnium content, whereas there is a rough relation¬ 
ship between the latter and the radioactivity. In 
minerals of nephehne syenitic origin (t.e products of 
alkaline residual crystallisation) the ratio HfO # /ZrO g 
is about 0015; in minerals of granitic origin this 
ratio is probably about o 03 

Luminous Paints —An article on luminous paints 
and enamels is published in the Chemical Trade 
Journal for March 27 In the latter part of the six¬ 
teenth century, Vincenzo Cascariolo, a cobbler and 
alchemist of Bologna, experimented with some speci¬ 
mens of heavy spar which he obtained at Monte 
Paterno On calcining the mineral with charcoal he 
obtained a substance " which absorbed the rays of the 
sun by day and emitted them by night ” This power 
is shown by sulphides of banum, calcium, strontium, 
magnesium, zinc and other metals, though the actual 
cause of the phosphorescence is apparently the 
presence of minute quantities of certain impurities, 
which govern the colour of the glow, and in the 
absence of which no luminescence is observed Highly 
luminous products, suitable for practical use, are now 
obtained by heating mixtures of alkaline earth oxides 
or carbonates with sulphur, to which small quantities 
of lithium carbonate, and in addition traces of bis¬ 
muth nitrate, rubidium nitrate, lead acetate or 
other metallic salts, have been added This addi¬ 
tion is usually made in the form of a standard 
alcoholic solution. The article describes the manu¬ 
facture of typical luminous bodies and gives several 
formal®. The effective life of such substances and 
their practical applications are considered m full 
detail. ^ 

Cadmium. —Dr. N, F, Budgen describes the pro¬ 
duction and commercial uses of cadmium in an article 
in the Chemical Age for March 7. The metal was first 
isolated in Stromeyer's laboratory from the oxide 
(18x8) ; several names were proposed for it [e g 
melinum), but the present name* suggested by 
Stromcyer, was finally adopted. Cadmium is always 
found associated with zinc in its ores, but more 
recently lead and copper ores containing considerable 
amounts of the metal have been found. Cadmium 
can Only be profitably produced as a by-product in the 
treatment of ore for the main metal; the cadmium 
always concentrates in the flue-dusts, condensed 
fumes, etc., and it is obtained from these either by 
direct distillation or by solution followed by chemical 
or electrolytic precipitation. The chemical properties 
of cadmium »re described in detail and a good account 
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of the uses of the metal in alloys is given " Stain- 
resisting ” silver contains cadmium. The electro- 
deposition of the metal and its alloys is also 
described. 

Dk( ay and Preservation ok Stone —The decay 
of stone and preservation of buildings are the subjects 
of a paper by Dr A P Laurie in the Journal of the 
Society of Chemical Industry for February 27 The 
rapid disintegration of stone is caused mainly by the 
formation of calcium sulphate crystals within it, 
which by persistent growth in certain layers or 
pockets ultimately break up the stone Analyses of 
decaying stone from various cathedrals show, how¬ 
ever, that a stone can carry considerable quantities of 
calcium sulphate without breaking up The results 
of experiments described in the paper lead the author 
to propose a complete change of policy with regard to 
our public buildings He suggests they should be 
washed down three or four tunes in summer so as to 
ensure rapid evaporation. The purpose of this is to 
help the rain to dissolve out as much calcium sulphate 
as possible A new cement for repairing decaying 
stonework is mentioned, namely, “ silicon ester, ,J 
prepared by the action of alcohol on silicon tetra¬ 
chloride When exposed to air and moisture it de¬ 
posits transparent silica It is suggested that sand¬ 
stone with a binding material of silica is most suitable 
for buildings m modern cities 

Gas Turbines — In a recent paper before the 
N E. Coast Institution of Engineers and Shipbuilders, 
Mr M Konig surveys the attempts to produce 
a gas turbine and gives an interesting account 
of current work on this difficult problem A gas 
turbine might compare favourably with an internal 
combustion engine of the ordinary reciprocating kind 
by an improvement in thermal economy, by a reduc¬ 
tion in weight per horse-power, or by a reduction in 
harmful vibration but m the author's view the 
temperatures required for high efficiency are beyond 
the capabilities of materials at present available, 
and it is only for certain specialised purposes that 
the second and third possible merits are of importance. 
Holzwarth's work on the gas turbine has for long 
been a source of interest to English engineers, but 
little was known of details of the progress which had 
been made Mr Konig quotes over-all efficiencies 
of 16 8 and 178 per cent, for the Holzwarth 300 kw. 
and 700 kw turbines respectively, and states that 
a large unit of 5000 kw at 1000 rpm has been 
built and is now ready for testing. This large unit 
has a single turbine wheel of 10 ft in diameter and 
12 tons m weight The maximum gas temperature 
is given as M almost 3000 deg F.” The field m which 
the gas turbine has won its wav already to the front 
is in the compounding of the petrol engine used in 
aircraft by the employment of an exhaust turbine 
to pump air into the engine intake and so overcome 
the disadvantage of diminution m atmospheric pres¬ 
sure at altitude. It is stated, for example, that m 
January 1924. the General Electric Company of 
America gave particulars of such a supercharger 
turbine which ran at 33*000 to 41,000 r p,m and fed 
its engine, when the aircraft was at 35,000 ft. altitude, 
with air at sea-level pressure. The weight of this 
turbine plant is given as 140 lb and the additional 
power delivered under these conditions by the engine 
as 280 h.p. The author points out that tins aero¬ 
nautical development may lead the way to progress 
mother fields, and he instances the work being under¬ 
taken in this direction by Brown, Boven and Co., 
by the English Electric Co., and by the Curtis Gas 
Turbine Co. of America 
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Recent Researches in Positive Rays. 


OROF. W WIEN, in delivering the tenth Guthrie 
* Lecture to the Physical Society, described the 
researches on positive rays earned out in his laboratory 
at Wfirzburg, passing over the subject of isotopes, as 
worked out in England, on the ground that tins was 
already familiar to British audiences 

Prof. Wien dealt mainlv with the determination of 
the mean free paths appropriate to the various states 
of the particles composing the positive or canal rays 
Such a particle is alternately m the charged state, 
owing to loss of an electron by collision, and in the 
uncharged state, owing to the recapture of an electron 
in a further collision The mean free path in the hrst 
state being denoted by L 1( in the second by L 2 , the 
first problem attacked was the determination of the 
ratio L ( /L 3 It is not difficult to show that this is 
equal to n 1 /n Zr where w lJ n 2l are the respective numbers 
of charged and uncharged particles composing the 
stream ; and it is found that w, is less than n % 

In the first apparatus employed, a narrow pencil of 
canal rays has to run the gauntlet of a series of ten 
condensers r cm. wide and separated each from its 
neighbour by a distance of 1 mm , the plates of each 
condenser being also 1 mm apart These ten con¬ 
densers are arranged side by side in a line and the 
pencil of rays passes between each pair of plates in 
turn and finally strikes a thermopile, which thus 
measures the kinetic energy of the aggregate of 
particles falling upon it , and when the condensers 
are short-circuited, this energy is the sum of those of 
the charged and of the uncharged particles When, 
however a potential difference is established between 
the plates of the condensers, a diminution is observed 
m the thermopile reading in consequence of the 
elimination of some of the charged particles, anil as 
the potential difference is increased this reading 
approaches a constant value which gives the energy 
of the uncharged particles alone From these data 
the ratio of Lj to L, can be calculated 

If now the pencil of canal rays be entirely freed 
from charged particles by the first condenser, the 
remaining uncharged particles continue the process of 
acquiring and losing charges after they have passed 
away from that condenser, and a fresh determination 
similar to that just described can be made by charging 
a further one of the ten condensers, in addition to the 
first It is then found that the ratio of L t to L 2 for 
this (initially uncharged) beam depends on the distance 
between the two charged condensers, and m this way 
Lj itself can be found 

In the investigation just described the pencil of 
positive rays consisted of particles of very mixed 
v elocities and chemical character Riichart, however, 
afterwards employed a tube made in two parts with 
a universally swivelling joint, and spread the pencil 
out into parabolic sheets by applying simultaneous 
electric and magnetic fields Particles of a particular 
velocity and chemical character were selected by 
means of slits, and the selection could be varied by 
relative movement of the two parts of the tube. The 
measurements already described were then repeated 
with the homogeneous pencils obtained, if the 
reciprocal of L a as thus found be plotted against the 
piessute in the tube, the resulting graph is a straight 
line the gradient of which depends on the velocity, as 
would be expected, but it does not pass through the 
origin The latter discrepancy has been explained by 
Ruchart as due to residual gases emitted from the 
metal parts of the tube and from the cement, and can 
be reduced by reducing the size of these elements. 
As the velocity of the particles is increased by m- 

1 Substance of tbo tenth Guthrie Lecture delivered before the Physical 
Society of London on April 23, by Prof W Wien. 
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creasing the accelerating potential, L a becomes smaller 
while L, becomes larger, the ratio L l /L 2 ranging from 
about 0 05 to 0 5 From the mean free path the 
collisional radius of an atom can be calculated, and 
this is found to lie between the first and second Bohr 
orbit9 in the case of hydrogen The free paths are 
given by Ruchart's method with an accuracy of a few 
per cent 

A further investigation has been made on the subject 
of the mean free paths by the study of the light 
emitted. Three kinds of mean free path have to be 
considered in this connexion. (1) The first is the 
path for the " duration of luminosity ” , this path 
begins when the atom is excited by the raising of an 
electron to a higher energy level within the atom, 
and ends when the electron returns with emission of 
light. Eighteen years ago Prof Wien compared the 
luminosity of a black body at a temperature of about 
1 ioo° C. with that of the canal rays, in a vacuum so 
high (0001 mm for hydrogen) that the effect of 
collisions could be neglected The energy emitted by 
the canal rays as light was thus determined in absolute 
measure, and from this it was possible to calculate the 
light energy emitted per atom per cm of an atom's 
path. The observations were made in a vacuum 
chamber separated by a very fine slit (through which 
the canal rays passed) from the tube m which the rays 
wci;e produced, and were concerned with the strongest 
lines of hydrogen, oxygen, nitrogen, helium and 
mercury It was found that the luminosity fell off 
exponentially with distance along the path of the 
rays, and from the exponential constant the mean 
free path for duration of luminosity can be calculated 
by introducing quantum considerations It amounts 
to a few centimetres The measurements just men¬ 
tioned related to the state of things in a very high 
vacuum, the slit referred to being so fine that the 
vacuum in the experimental chamber could be kept 
at much lower pressure than that m the discharge tube 

At higher pressures, however, the effect of collisions 
comes into play, and it becomes necessary to consider 
two further kinds of mean free path, namely, (2) the 
path which begins when an atom becomes normal and 
ends when it is excited, on collision, by the raising of 
an electron to a higher energy level ; and (3) the path 
which begins when the atom is excited, as described, 
and ends not with the emission of light but with 
ionisation by a further impact Prof Wien termed 
the latter process " perturbation ” 

This question has recently been investigated by Prof. 
Wien by the use of a discharge tube separated from the 
experimental chamber by a slit so fine that a great 
difference of pressure could be maintained between 
its two sides by the use of a diffusion pump ; with a 
vacuum m the tube of 0*02 mm., the pressure in the 
experimental chamber could be raised to 8 mm. or 
more, The intensity of the line H* (displaced by the 
Doppler effect) was then compared at various press¬ 
ures, and it was found that for high vacua the 
intensity was proportional to the pressure, but for 
pressures above about o 5 mm the intensity was 
constant. At low pressures few perturbations take 
place, and as the excitations are proportional to the 
number of collisions, the intensity is proportional to 
the pressure. At high pressures, however, the mean 
free path for collision is small compared with that for 
the rt duration of luminosity " ; the excited atoms are 
more frequently prevented by “ perturbing J ’ collisions 
from emitting light, and ultimately the perturbations 
balance the excitations and the intensity becomes 
constant. 

The apparatus used for measuring the “ duration of/ 
luminosity ” has also been adapted for use in a metftpd, 
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for discriminating between the spectral lines from 
charged and those from uncharged particles. A small 
condenser is placed close to the slit so that the canal 
rays pass between its plates, the vacuum being a9 
high as possible so that the particles may not, after 
passing tnrough the 9 ht, become charged or uncharged 
through collisions The spectrum of the light emitted 
by the rays is then photographed, first with the 
condenser short-circuited and then with the condenser 
charged. (Apparently the slit ordinarily employed in 
a spectroscope is here dispensed with, the Ime corre¬ 
sponding to each wave-length being an image of the 
pencil of rays itself) Since the charged particles are 
deflected by the electric field, the lines due to these 
particles are distorted when the condenser is charged 
and can thus be distinguished from the lines due to 
uncharged particles Photographs were shown in 
which certain oxygen and hydrogen lines were seen to 
be undistorted by the influence of the condenser, while 
others were clearly distorted The latter belong to 
the spark spectrum of oxygen, while the former are 
arc lines A similar distortion was observable with 
the band spectrum of nitrogen. 

I he foregoing considerations throw light on an 
apparent discrepancy between measurements of the 
velocity of the rays by electromagnetic methods and 
bv the Doppler effect respectively The velocities as 
measured eiectromagnetically increase m proportion 
to the square root of the accelerating potential, in 
accordance with theory, but the velocities as measured 
by the Doppler effect have been found by several 
observers to reach a limiting value as the accelerating 
otential rises beyond a certain stage Dr. Krcfft, 
owever, raised the accelerating potential m a tube 
filled with hydrogen to 70,000 volts, and in this case 
he found no limiting value for the Doppler displace¬ 


ment ; the latter indicated a velocity increasing m 
proportion to the square root of the potential, but its 
absolute value was less than what would be expected 
from the velocities measured electromagneucally. 
The arc lines of oxygen also show an unexpectedly 
small shift, while the spark lines show a larger shift. 
The discrepancy referred to may therefore be attri¬ 
buted to the fact that the bulk of the luminosity 
comes from uncharged atoms while the electromagnetic 
measurements relate to charged particles, which on 
the average have greater velocities * 

A further investigation has been made by Ran, who 
arranged a glass cylinder close to the canal rays and 
with its axis perpendicular thereto In this way light 
from both approaching and receding particles is 
collected by the cylinder and focussed on the slit of 
a spectroscope. Ran found some evidence for regard¬ 
ing the band spectrum of nitrogen as emanating from 
positively charged particles 

New results have been obtained by Dopel in the 
analysis of positive rays by Sir J J Thomson's 
method, negatively charged particles of H, H 2 , He, 
and Ne (or 11 O) having been found. Most positive-ray 
parabolas show two regions of maximum intensity, 
and a new explanation is suggested for tins pheno¬ 
menon, namely, that the second maximum is due to 
particles of double mass originating in the discharge 
chamber but afterwards dissociated The existence 
of molecules of He a and H 4 would be implied by this 
theory, but not H fl> since there is no second maximum 
in the case of H 3 

Prof Wien remarked in conclusion that the work 
on positive rays affords an excellent example of 
the results of international co-operation in science, 
which lie regards as of the utmost value and im¬ 
portance. C W H 


International Commission for the Investigation of' the Upper Air. 


A MEETING of the International Commission for 
the Investigation of the Upper Air was held 
m London on April 17-22 

At the meeting of the Commission m Bergen in 
July 1921, the Commission adopted the view that the 
international publication of the results of the in¬ 
vestigation of the upper air ought to be resumed, and 
that an International Bureau should be established 
and supported by contnbutions from the different 
States, so that the preparation and compilation of the 
results should not in future be done at the sole cost 
of the National Service which undertook the work# 
Unfortunately, it did not prove practicable, in the 
stringent economic times which followed the meeting 
of 1921, to obtain the funds which were necessary to 
carry out the recommendations of the meeting at 
Bergen. In consequence of this, Prof. V. Bjerknes, 
who had been president of the Commission, resigned 
his position, as he could not spare the time from his 
purely scientific work to carry out unaided the large 
amount of work involved in the preparation and 
ublication of the international upper air results, 
ir Napier Shaw, then President of the International 
Meteorological Committee, took over the presidency 
of the Commission at the request of the members, 

Various methods for securing the object of an 
international publication of upper air results have 
been considered or tried experimentally since that 
time. No satisfactory solution of the question has 
been achieved. A short meeting of the Commission 
was held after the International Conference at 
Utrecht in 1923 at which the results of the inquiries 
were briefly surveyed, and a preliminary discussion 
took placo oh the most appropriate form for an 
international publication. 

Ift t$24, at the meeting of the International Union 
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for Geodesy and Geophysics at Madrid, the Union 
voted the sum of 500/ towards the expenses of 
publication of a specimen volume of upper air data, 
and Prof, van Everdingen, the director of the Meteor¬ 
ological Institute of Holland, promised a contribution 
of about 100/ for the same purpose 

The meeting of the Commission in London was 
concerned primarily with the consideration of the 
form which the specimen publication should take, 
Representatives from the following countries attended. 
France (Capt, Wehrte) , Germany (Prof Hergesell) „ 
Great Britain (Sir Napier Shaw, Sir Gilbert Walker, 
Capt C. J. P Cave, I.ieut-Col E Gold, Mr L H G. 
Dines, Mr L F Richardson) , Holland (Prof van 
Evertlingen, Prof van Bemmelen) , Italy (Lt -Col, 
Matteuzri, Prof Gamba), Norway (Dr Hesselberg); 
Russia (Dr Molchanoff) f Spain (Col. Meseguer), The 
meetings of the Commission were divided into business 
meetings and scientific meetings, on the ground that a 
right solution of the questions which the Commission had 
to consider could only be achieved by a correct apprecia¬ 
tion of the scientific principles involved. There were 
four business meetings and three scientific meetings. 

At the first meeting of the Commission on Friday* 
April 17, the president read a letter from Mr la Cour, 
director of the Danish Meteorological Service, giving 
the Commission the welcome news that four wireless 
stations would be in operation in Greenland during 
the coming summer, at Angmagsalik, Julianehaab, 
Godthaab, and Godliavn , and that all four stations 
would be equipped with instruments for observations 
of pilot balloons. The work of the four stations as 
regards 'investigation of upper wind would be co¬ 
ordinated by wireless with the view of obtaining 
simultaneous ascents to great heights from all stations 
at the same time. 
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In a communication from M. Fontsdr^ (Barcelona) 
an account was given of some observations on oscilla¬ 
tions of short period, indicated by the well-known 
oscillations of the motion of pilot balloons, as seen in 
a pilot balloon theodolite. These oscillations appear 
to have a period of about three seconds, and do not 
appear to be due to natural oscillations of the balloon 
Tne Commission decided to recommend that a similar 
investigation should be undertaken in other places, 
and that the influence of the size and form of the 
balloon on the character of the oscillations should be 
explored, and that a comparison of the oscillations 
observed in balloons with those observed in the 
tension of kite wires should also be made 

After some discussion of the use that should be 
made of the funds placed at the disposal of the 
president, the Commission decided that they should 
be applied to the publication of a specimen volume of 
upper air results for 1923 and 1024, and that m the 
specimen volume the observations obtained from 
ballon-sonde and similar records from the places 
selected for international investigation, should be 
published m the form of tables giving full details, and 
that the tables should be supplemented by graphical 
representation on " tephigrains ’* This is the name 
given to the representation of the results of the 
ballon sonde ascents, by plotting corresponding values 
of temperature t, and entropy 0,^vhich is proportional 
to the logarithm of potential temperature T This form 
of representation, which was invented by the presi¬ 
dent and explained by turn at the scientific meeting, 
is peculiarly appropriate for presenting the results of 
temperature (and humidity) observations in the upper 
air It shows immediately the relation of the tempera¬ 
ture gradient observed m the ascent to the adiabatic 
gradient for dry air and the adiabatic gradient for 
saturated air It shows the energy which would be 
required to raise air vertically in the atmosphere under 
the conditions of the ascent, or alternatively, the 
energy that would be set free in a kilogram of air 
rising in the atmosphere under the conditions of the 
ascent It also has the great advantage of presenting 
these results in a diagram of very moderate dimen¬ 
sions, even when observations at heights of 50,000 
feet or more are included. 

Considerable discussion took place on a proposal 
sent by Dr Marvin for concentrating all the inter¬ 
national ballon-sonde ascents m any one year into a 
single month. The proposal to obtain ascents daily 
for a month in addition to ascents on single days in 
other months of the year. Was advocated by Lieut.-Col. 
Gold at the meeting at Bergen in 1921, but it was 
rejected by the Commission on the ground that the 
funds available for upper air investigation should be 
devoted to obtaining results for detailed investigation 
on the lines adopted by the Norwegian Geophysical 
Institute. After much discussion of Dr. Marvin's 
proposal, it was agreed that countries participating 
m the international investigation of the upper air 
should be asked to make, so far as possible, daily 
ascents distributed throughout a month in each year, 
the month to be selected by the International Com¬ 
mission, these ascents to be additional to those 
indicated in the scheme of international days prepared 
by the Commission at Bergen for the years up to 1928. 
The first month selected for this more extended in¬ 
vestigation is May 1926, and the next month iB 
October 1927. (It was considered that the time was 
too short to warrant an " International Month " in 
1925, but it was agreed that any auxiliary ballon- 
sonde results which any country might be able to 
make, should be made in August.) 

In the course of discussion of this resolution, Prof, 
Hergesell emphasised that the international investiga- 
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tion of the upper air has two aspects, the world aspect 
and the regional aspect. From the world aspect, 
ascents over a month would be appropriate, and from 
the regional aspect, ascents concentrated into shorter 
periods of time, and made more frequently, would lead 
to better results. Dr. Simpson, following up this line 
of thought, made the suggestion that the Commission 
itself should deal only with the world aspect and 
should appoint regional sub-commissions to deal with 
regional aspects. The Commission eventually decided 
that the regional aspect could, in the meantime, be 
dealt with satisfactorily by the nomination of deputy- 
presidents in the following different regions Europe* 
with Russia, Siberia, and North Africa; North 
America , the East Indies and the Philippines, 
Australia , South Africa , South America It was 
agreed that the six ascents left at the disposal 
of the president should be concentrated m the 
international months, and the exact dates in the 
different regions should be left to the deputy-presidents 
for these regions Dr. Marvin was designated as 
deputy-president for North America and Mr. J H. 
Field for the East Indies. 

The question of adopting an international formula 
for the rate of ascent of balloons, put forward by Dr. 
Weinberg (Leningrad), led to the appointment* of a 
sub-commission to consider this and other questions 
relating to balloons, and to report to the next meet¬ 
ing of the Commission The members of the sub- 
comnnssion are . Prof Hergesell (president), Dr. 
Hesselberg, Mr. J. S. Dines, Dr. Molchanoff, Col. 
Matteuzzi, Dr Marvin, and Mr Fujiwhara 

The importance of aeroplane observations, and the 
difficulty of securing satisfactory instruments for 
them, was emphasised by Capt Wehrld, and the 
Commission decided to ask for complete particulars 
of the instruments and methods used in different 
countries to be communicated, with the view of their 
publication in collected form by the French Meteor¬ 
ological Service. 

As regards the future, it was decided that the 
question of a regular international publication could 
only be settled satisfactorily after the specimen volume 
had been issued and considered. The question of the 
publication of results after 1924 was, therefore, re¬ 
mitted to the next meeting of the Commission, which 
it is anticipated will be held at Prague in 1927. 

On Thursday evening, April 16, the delegates were 
entertained by the president at an informal “ At 
home " at his house. Vanous graphical methods of 
presentation and illustration of upper air results were 
exhibited, and some interesting photographs were 
shown illustrating the growth and decay of vortices 
in a fluid in connexion with the theory which Mr. 
Fujiwhara has developed of the vortex motion exhibited 
in clouds. On Friday, April 17, the delegates were 
entertained to dinner by the Meteorological Office. 
On Sunday, April 19, they were invited by Capt, 

C J. P Cave to lunch at the Beacon Hotel at Hind- 
head, and afterwards to tea at Stoner Hill, Petersfield, 
where they had an opportunity of seeing an unrivalled 
collection of cloud photographs, while the rain out¬ 
side witnessed to the accuracy of the Meteorological 
Office forecasts. On Tuesday afternoon, April 21, they 
paid a visit to Kew Observatory in connexion with 
the seventy-fifth anniversary of the Royal Meteoro¬ 
logical Society, and on Wednesday evening they were 
entertained at the anniversary dinner of the Society* 

The outstanding impression left by the meeting 
may be illustrated by a remark to me of one of the 
foreign delegates: What I like about this inter- 
national work is the way everybody is re ad y to help 
things forward; the only consideration being,' Is the 
thing good ?' It is Very pleasant.* E, Own* 
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Historic Scientific Instruments in the Old Ashmolean Museum, Oxford. 


/""\N Tuesday, May 5, the Old Ashmolean Museum 
^ at Oxford was reopened as a home for old 
scientific instruments, especially the magnificent 
collection presented to the University by Mr Lewis 
Evans, on whom the honorary degree of D Litt. was 
first fittingly conferred After this, a large and 
brilliant gathering assembled in the Divinity School 
xmder the chairmanship of the Vice-Chancellor to 
hear an account of the collection from Mr. R \V, T, 
Gunther, fellow of Magdalen, who has been appointed 
curator ; and an address from the Earl of Crawford 
and Balcarres, president of the Society of Antiquaries, 
who performed the opening ceremony 

The Old Ashmolean Building, which embodies 
many of the features of Wren's design for a College 
of Science, was originally opened on May 21, 1683, by 
the Duke of York, afterwards James IT , and it was 
pleasant to have at this second opening, nearly 250 
years later, a cordial message from the present Duke 
of York, transmitted through a specially appointed 
representative, the president of Magdalen Lord 
Crawford, m some inspiring words, welcomed the 
dispelling of the mischievous fallacy that there is a 
necessary antagonism between science and art , for 
m the present exhibition the two are practically 
combined. Instruments that have become scientific¬ 
ally obsolete survive as beautiful works of art 

The company had ample opportunity to verify this 
statement, for many of the exhibits have indeed 
great beauty of workmanship A little crucifix, the 
arms and sides of which constitute a vertical sundial, 
while the interior is filled with drawing instruments, 
came in for special admiration. Its instruments were 
spread out beside it, and their number almost 
suggested that it might be difficult to get back the 
" genie into the bottle " Dr. Evans has told us that 
his collection began (when he was only eleven !) with 
sundials; and though it expanded later to include astro¬ 
labes and other instruments of precision, it took him 
twenty years to find his first astrolabe. He was really 
trying all that time to get one, and prepared to 
spend money on it, but there were none to be had 
In view of the number he has now accumulated, this 
is very surprising; An interesting development of his 
collecting tastes is represented by a very fine set of 
gunnery levels, specially admired by another collector 
of these treasures. 

Besides the Lewis Evans collection itself, there are 


many other loans and gifts, attracted partly by the 
new and splendid opportunities for presentation, and 
partly no doubt bv Mr Gunther's persuasiveness 
Miss Willmott has lent a remarkable astronomical 
clock, with an astrolabe as dial, two hands to show 
the positions of the sun and moon, and a mean time 
clock at the back—all beautifully ornamented 
Christ Church and Oriel have both lent important 
collections —the former a collection of orreries. 
Doubtless other gifts and loans will come Mr! 
Gunther was specially gratified to receive a note from 
Mr E B Knobel after his visit “ I see from your 
catalogue you want a Davis’s Backstaff I'll send 
you one " There are copies of two Galilean telescopes 
and a Hooke microscope which come from special 
funds I erhaps the best example of the advantages 
brought by the new opportunities is the coni unction 
of (a) the first circular slide rule (1632), invented by 
Oughtred, (b) portraits of Oughtrcd and of Elias 
Allen, the maker, (6) two books on the subject by 
Oughtred and Allen Now (a) is a loan from St 
John's College, (6) from the Hope collection of portiaits 
in Oxford, while (r) are from the Evans collection 
Thus we see the value of Oxford as a collecting and 
combining medium , but again, we must not under¬ 
value the knowledge which Mr Gunther had gradu¬ 
ally acquired of the (formerly) hidden resources of 
Oxford. 


We may regard Tuesday's ceremony as the very 
satisfactory ending of a period of doubt and difficulty 
with regard to the Lewis Evans collection The 
joys of collecting are great, but there comes a time 
when some anxiety as to the ultimate fate of the 
collection must temper those joys. Such anxieties 
must now have been dissipated ; and for this happy 
result we have in great measure to thank the Vice- 
Chancellor, without whose sympathy and liberal 
views of the functions of a University even Mr 
Gunther’s energy might have failed to clear the path 
from difficulties r 

Two points of detail may be mentioned The little 
catalogue of the instruments is on sale in the Old 
Ashmolean Building, not in the Ashmolean Museum 
as (erroneously) printed on the cover The danger 
of this confusion is well-nigh unavoidable Secondly 
those interested will find some really excellent pic¬ 
tures of building and exhibits in Country life for 
May 9. }{. R J x> 


Growth Stages of a Crustacean. 


T^VERY student of zoology has some acquaintance 
with the larval stages of those Crustacea that 
undergo metamorphosis, but there has hitherto been 
no detailed account of the changes during growth in 
any of the species in which development is direct. 
In the course of researches on the genetics of Gammarus 
chevteuxi carried out at Plymouth, Mrs. E. W, Sexton 
found it necessary to have fullfer information as to the 
characters of the successive stages from hatching to 
maturity. She therefore set herself to the laborious 
task of studying and depicting, with her well-known 
artistic skill, complete series of the moulted skins of 
isolated individuals. The results are now recorded in 
a paper (Journ. Manne Biol. Ass,, vol. 13, No, 2, 
pp. 340-396, at pis , 1924) which is of unusual interest 
and importance from several points of view. 

Apart from certain changed in the proportions of 
the body* the differences between the vanous stages 
are eiight end concern mainly the form, number and 
“ ftion of the hairs and spines on the body and limbs, 
see trivial differences, however, are remarkably 
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constant, and by means of them the successive stages 
can be as sharply defined and as suicly recognised as 
can the larval stages of those Crustacea m which the 
changes of form are more striking It is especially 
noteworthy that this constancy is undisturbed even 
by considerable changes in the environment Gam- 
m&rus chevreuxt will live and breed equally well m 
fresh, brackish or sea-water, it breeds all the year 
round, and the winter broods take more than twice 
as long to reach maturity as do those hatched in the 
summer, yet M the stages of growth were found to 
be identical, even to the number and position of the 
hairs." As these statements are basea on the study 
of more than 3000 moults obtained during a period 
of twelve years, we may confidently take Mrs Sexton’s 
word for ft 

Sexual maturity is reached by both sexes after the 
seventh taoult. The females continue to grow and to 
moult without further change of form. The males 
however, do not attain their definitive characters 
until the ninth moult. There are. therefore three 
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forms of breeding male which might well be taken to 
belong to different species. It is suggested that this 
fact, hitherto unknown, may have caused much 
confusion in the taxonomy of these Amphipoda 

The occurrence of *' mtersexes " in this species has 
already been recorded in earlier papers by Mrs. Sexton 
These were " female intersexes, and the study of 
their life-history now shows that they begin as females 
and develop more and more of the male characters as 
they grow M Male mtersexes " are also mentioned, 
but these might be better described, perhaps, as incom¬ 
plete males, since their effeminate appearance is due 
rather to the persistence of immature characters than 
to the assumption of those that are peculiarly female. 

Brief accounts are given of the life-history of three 
other species of Gammarus found at Plymouth 
Although the structural characters which distinguish 
them might be thought trivial by any one but a 
specialist, the differences in their breeding habits are 
very marked and " probably form an insuperable bar to 
cross-breeding" eveh when'the species occur together 

A small detail of interest to the morphologist was 
observed m the antennules On the upper surface of 
the first segment is a narrow longitudinal groove 
planted with a row of plumose sensory hairs This is, 
no doubt, a vestige of the so-called " auditory sac " 
or statocyst, found m many decapods and also in the 
Syncanda but not hitherto recognised in any other 
Crustacea 

In passing, Mrs Sexton deals with " a picturesque 
legena " which has been widely quoted from Spence 
Bate, who gives it on the authority of Dr. James 
Salter. It is to the effect that the young gammarids, 
on quitting the brood-pouch of the mother, keep close 
to her as she swims about and, on the approach of 
danger, rush back to the pouch for shelter Spence 
Bate not only expends some rhetoric on this 11 inter¬ 
esting instance of maternal solicitude,” but also gives 
us a pretty picture of the mother Gammarus accom¬ 
panied by her brood Mrs Sexton tells us that there 
is not a word of truth in the whole story The young 
could not possibly re-enter the pouch if they tned, 
and in G locusta, the species to which Spence Bate 
refers, hatching is followed immediately by emergence 
of the young, moulting of the mother and deposition 
of a fresh batch of eggs W. T C 


University and Educational Intelligence. 

Cambridge —The Museum of Archeology and 
Ethnology has received from the Earl of Denbigh 
the Pennant Collection consisting of a very important 
senes of ethnological objects collected bv Captain 
Cook himself in the Pacific, a series of archaeological 
specimens which is of great interest and value. 

Dr Scott, Trinity College, has been reappointed 
curator in entomology, Mr P M S Blackett, King's 
College, lias been appointed assistant demonstrator 
of experimental physics, J Barker, Trinity College, 
has been reappointed to the Frank Smart studentship 
in botany; A B Deacon, Trinity College, has been 
elected to the Anthony Wilkm studentship in 
ethnology and archaeology; G E. Hutchinson, 
Emmanuel College, has been nominated to use the 
University table at the Zoological station at Naples 
Prof Niels Bohr is lecturing on " Problems of the 
uantum Theory " at the Cavendish laboratory, on 
nday, May 15 

The annual report of the Board of Research Studies 
provides interesting reading The number continues 
to rise and there are now 248 students registered and 
working under the administration of the Board. The 
chief increase in any subject is in physics, where 
there are now 40 research students. The number of 
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Cambridge graduates who have registered as research 
students continues to increase and has now reached 
80. The number of American students shows a 
marked increase The distribution in colleges still 
remains very unequal, the numbers ranging from 46 
at Trinity College, 38 at Emmanuel College, and 34 
at Gonville and Caius College to 2 at Pembroke 
College, 1 at Jesus College, ana o at Selwyn College. 

London —A free public lecture (in English} on 
“ Modern Conceptions of Light Stimuli in Plants * will 
be given by IVof F. A. F. C Went, of the University 
of Utrecht, at the Imperial College, Royal School of 
Mines, on Monday, May 25, at 5 15. No tickets will 
be required 

The University Studentship in Physiology, value 
50/., will be awarded to a student qualified to under¬ 
take research in physiology. Applications should 
reach the Academic Registrar by, at latest, June 1. 

Applications are invited for grants from the Thomas 
Smythe Hughes Medical Research Fund for assisting 
medical research They should be sent, accompanied 
by the names and addresses of two references, to the 
Academic Registrar, University of London, South 
Kensington, S W 7, not later than June 15 

Manchksier. —In connexion with the Municipal 
College of Technology the Edmund Mills Harwood 
Memorial Scholarship, value 30/ a year, and tenable 
for three years m one of the University engineering 
courses, is offered for competition Forms of nomina¬ 
tion and further information are obtainable until 
June 15 from the Registrar of the College 


Prof B Het.fkrich, of Frankfort-on-Main, has 
been invited to occupy the chair of chemistry at 
Greifswald in succession to Prof R Pummerer, who 
lias been transferred to Erlangen. 

The Society for the Advancement of the Training 
of Mechanics, Leyden, has arranged for the holding 
in August of vacation courses for mechanics and glass- 
blowers in the workshops of the Physical (Cryogenic) 
Laboratory of the University of Leyden. Informa¬ 
tion respecting the courses'can be had from the 
Secretary, Dr. C A Crommelin, at jthe laboratory. 

The University of Birmingham has evolved a 
system of research economy which deserves to be 
commended to the notice of other institutions Four 
years ago, the University established a Joint Standing 
Committee for Research with the object of making 
a general policy and recording from session to session 
as completely as possible all the research work con¬ 
ducted by members of the University staff The 
committee’s main work is now to grant financial 
assistance from its own resources, to support, at its 
discretion, applications by heads of departments to 
outside bodies, to keep in close touch with all work 
properly described as research work going on in 
University Departments or in Departments working 
under the University, and to record and publish work 
completed and m progress. With the third annual 
report (1923-24) particulars were published of 170 
researches in progress in the faculties of science, art, 
medicine, and commerce, and of 150 publications 
embodying completed researches, and, in addition, 
accounts of archaeological excavations and of work 
carried out under the City and University Jomt 
Board of Research for Mental Disease. The resource® 
of universities are so diverse that a common policy 
in regard to the promotion and organisation of 
research may not be called for, but in regard to 
systems of recording and classifying particulars of 
research, the advantages of uniformity are very 
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evident, and ought to be attainable without much 
difficulty. 

In his presidential address on " University Ideals" 
to the Yorkshire Natural Science Association in 
Bradford, which has recently been issued, Prof 
A. F. Barker of Leeds discusses the ideals char¬ 
acteristic of the schools of the humanities, of pure 
science, and of applied science, and the relation to 
them of the scientific and technological bias, which 
is the most distinguishing feature of the modern 
universities, tie adopts the view of Dr L. P Jacks, 
that so long as civilisation remains predominantly 
industrial, all attempts to find culture, religion, 
salvation outside the sphere of our daily work must 
44 resolve themselves ultimately into spoken nothings." 
To render the training of the faculties fruitful, they 
must be made sensitive to the appeal of natural 
science. The student must be taught to regard 
Nature, natural science, technology, and the objective 
world generally as a mirror in wdiich man may see 
himself " The limitation of our (lowers of vision is 
in ourselves ; and the University's highest and deepest 
concern lies m the stimulation, through contact with 
the subjective and objective worlds and with the 
everyday life of the world which lies about us, of the 
light within ourselves—of our evolving consciousness " 
'Inis is to apply m the university the principles of 
what is known m American pedagogical terminology 
as the " project method " The same principles are 
advocated in a pamphlet by Prof J W. Scott of 
University College, Cardiff, under the name of " the 
regional idea," for revitalising the teaching in our 
elementary schools to the end that their pupils may 
be better equipped for life in the world of industry 

£ ' Unemployment—a suggested remedy," A. and C 
lack, 1925, is. net) In connexion with the en¬ 
couragement of individuality in organisation, which 
seems to Prof. Barker an essential feature of the 
modem university system, he refers to " the fight 
for the inclusion of the Research Associations within 
the university," and " the fight which is now being 
waged in several of the modem universities in England 
for the reintroduction of religion into the university 
life in some form or other." 


The morning session of the annual Conference of 
the Universities of Great Britain and Ireland, held 
at King's College. London, on May 9, was devoted to 
a discussion on " The Function of the Universities in 
Relation to Agriculture " Sir Daniel Hall, chief 
scientific adviser to the Ministry of Agpculture, was 
the principal speaker He is of opinion that agri¬ 
culture students and courses fall into three groups : 
at certain universities, notably Oxford and Cambridge, 
many of the future landowners of the country form a 
considerable proportion of the students For them 
a degree course m agriculture is required which will 
awaken in them a sense of their responsibilities and 
opportunities. Then there are the men who actually 
intend to farm; they require a technical training, 
which might be more conveniently given at a univer¬ 
sity than at a separate agricultural college, where they 
would miss that opportunity of widening their know¬ 
ledge which contact with students of different subjects 
in a university affords. Finally there are teachers, 
scientific workers and officials, whose training should 
be based on a degree course in arts or in pure science 
Sir Daniel thinks that there are sufficient agricultural 
colleges already in Britain and that each should pick 
out its special group and cater for its needs. In the 
discussion which followed, Mr. M< I. R, Dunstan, prin¬ 
cipal of th©j Royal Agricultural College, Cirencester, 
suggested a round-table conference of university 
auth#4tie* to Great Britain to decide the scope and 
traihihf ior ah agricultural degree. 




Early Science at Oxford. 

May 18, 1686. Some of this Society having con¬ 
sidered that place of Tacquet's Geometry, mentioned 
in the Minutes of the Dublin Society of March ye 8th 
observed that there is this difference betwixt Mr 
Caswell’s first Problem and Tacquet’s , viz that in 
each of Tacquet's Triangles there is one side and 2 
Angles given, which is an ordinary case of Trigono¬ 
metry But none of Mr Caswell’s Inangles has one 
side and 2 angles, or 2 sides and one angle, or 3 sides 
^iven ; and this makes a greater difference m the 
Solutions than that mentioned, m those minutes 

Then was read an account of the Torricellian ex¬ 
periment, tried on the Mountaines of Snowdon, Cader 
Id ns, &c with the heights of those mountains taken 
by Mr. Caswell 

An account was given of four children born at a 
birth, at Marston near Oxford, the last Mounth 
May 19, 1685 A Letter from Dr Mark, Physitian 
to the Elector of Brandenburg, and Member of this 
Society, dated Potsdam, March 28, 1685, was read , 
It brought an account how well Ins Electoral 1 High- 
nesse is pleased with ye design of this Society His 
Highnesse having commanded Dr. Mark to continue 
a stnet correspondence with us, and promising him 
assistance, by furnishing him with matter to connini- 
cate, when his own stock shall be defective The 
Elector also commanded him to enquire concern¬ 
ing ye Concha, which affords ye Purple, and of ye 
way of making Amianthus-paper, and to procure both, 
if possible He has also given orders for some 
of ye Philosophical Transactions to be sent over 
The Society ordered their humble thanks to be 
returned to Dr Mark for this welcome newes „ for > 
the Honour done them in it; and for (the occasion 
of it) ye character h£ has been pleased to give of this 
Society to the Elector , and that answers be speedily 
sent to ye queries in ye Letter , and that ye Letter 
itself be carefully preserved among ye papers of this 
Society. 

Proceeding then to other matters, two specimens of 
bookes, now in the presse, were shewn us , one a 
History of Fishes, written, some years since, by Mr 
Willoughby, and Mr. Kay • the other, a History of 
Plants, by Mr Ray, after his new method 

A Sort of Earth, dug at Hogsdon, 8 or 10 foot deep, 
of an Aromaticall smell, was communicated by Dr 
Plot; who inform'd us, that the Water under this 
Earth is found Bituminous, from whence, he con¬ 
jectures, ye Earth may be supposed to have this 
flavour. 

May ao, 1687, Mr President was pleasd to com¬ 
municate a letter from Mr Halley, which gives an 
account -of Mr Newton’s Book de Systemate Mundi 
now in ye presse, giving an account of ye reasons of 
ye Celestial motions &c ; and of Mr Hooks finding 
ye meridian line with great exactnesse by the help of 
a Small constellation near ye Pole —Mr, President 
also communicated a Letter written by him in answear 
to Mr Hally's, giving an account of ye reasons, why 
he c^n not be -of Mr. Hooke his opinion, concerning 
the figure of ye earth 

May ai, 1688. Mr Molyneux sent an account of 
the Inhabitants of the Barony of Forth in the County 
of Wexford, who are the Progeny of the first English 
Planters that came over with Fitzstephen and con¬ 
quered Ireland in Henry 2ds Time. Till the times 
of tfiei* late confusions in Ireland (he says) they 
retain'd in great Measure their Antient Language, 
neither good English nor Irish, but easyer understood 
by a peSect Englis man then Irish That till of late 
they allways kept their Marriages intire 1 amongst 
themselves. 
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Societies and Academies. 


London 

Royal Society, May 7 —W Rosenhatn and Miss 

j [ McMinn . The plastic deformation of iron and the 
ormation of Neumann lines Experiments have been 
made to ascertain the effect of variations of speed on 
the mode of deformation of nearly pure iron Small 
rectangular prisms, having one face prepared for 
microscopic examination, have been compressed 
slowly in a testing machine and also under the blow 
of a falling weight. Within the range of speeds 
possible on the testing machine used (from 20 minutes 
to approximately 1 second) slip bands of very similar 
character are formed When, however, such a speci¬ 
men has been compressed by the blow of a falling 
weight very few slip bands are formed, but the crystals 
are crossed by much heavier and usually very straight 
black bands, which have been identified with the 
well-known Neumann lines The formation of Neu¬ 
mann lines is probably not due to twinning , they are 
rather of the nature of broad slip regions, possibly 
formed by the close juxtaposition of a large number 
of slip planes. The surfaces on which slip has recently 
occurred are regions of weakness for further deforma¬ 
tion by shock, although they do not appear to behave 
in the same way with further gradual deformation 
—A E H, Tutton (1) The monochmc double sul¬ 
phates containing thallium —Thallium nickel and 
thallium cobalt sulphates The two salts are Tl s Ni 
(SO«), 6H a O and TI 8 Co(S0 4 ) fl 6H a O They show 
close "isomorphism with salts of the senes containing 
the alkali metals, but not " eutropism ’* (progression 
with atomic number) Thallium in its thalloua 
capacity is thus capable of replacing the alkali metals 
in the crystals of these double salts, with only a 
relatively small amount of change like that produced 
by alkali metal interchange, but without relationship 
to atomic number The two new thallium salts, in 
common with those previously studied and also with 
the simple rhombic sulphate and selenate of thallium, 
are distinguished by their very high (relatively to 
other salts of the two series) refraction and dispersion. 
This is probably where the more complicated nature 
of thallium atoms produces its effect (2) The 
crystallographic and optical properties of iodo- 
succmimide. Miss Yard fey s X-ray results indicated 
a structure corresponding with the symmetry of 
Class 9, the pyramidal polar class of the tetragonal 
system, one of the classes m which optical activity in 
two optical antipodes is possible It has hitherto 
been assumed that iodo-succininude is ditetragonal 
pyramidal (Class 13) New morphological constants 
wore found and optical activity has been discovered, 
blocks about 4 mm thick being required to exhibit 
it clearly. Hence, Miss Yard ley's conclusion that the 
symmetry is that of Class 9 is in every way confirmed. 
—Kathleen Yardley An X-ray examination of iodo- 
succimmide. The dimensions of the true unit cell 
are 6*29 x6*29 x 15*55 A.U This minimum cell 
contains four molecules The X-ray measurements 
predict that the crystals should be optically active ; 
Dr, Tutton has since shown that this is actually the 
case.—B Lambert and S. F. Gates : An investigation 
of the relationships existing between hydrogen and 
palladium The " ascending ” pressure-concentra¬ 
tion isothermal drawn through equilibrium points 
obtained after successive additions of hydrogen to 
palladium is not, in any sense, an equilibrium curve. 
The “ descending” pressure-concentration iso¬ 
thermals, drawn through equilibrium points obtained 
after successive withdrawals of hydrogen from the 
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system, are regular, but interruption of the smooth 
withdrawals of gas by occasional additions of gas, and 
temporary cooling, have marked effects; the “ descend¬ 
ing isothermal cannot, then, be considered an equi¬ 
librium curve. The existence, under some conditions, 
of a simple compound, Pd 2 H, is considered not im¬ 
probable —C. G T. Morison : The effect of light on 
the settling of suspensions Fine-grade suspensions 
of soil and kaolin were used in the absence and 
presence of light When a suspension settles in the 
absence of light the settling is uniform and normal. 
In the presence of light it develops, well-marked 
striations and discontinuities —Colonel N T Belaiew : 
On the inner crystalline structure of ferrite and 
cementite in pearlite. Pearlite, the “ pearly com¬ 
pound ” of Sorby, is built up of grams of alternating 
fame lias of cementite and femte The orientation 01 
these lamella? is different in different grams The 
cementite lamella shows its *' petal-like ” structure 
and seems warped and twisted. The exposed outer 
edge shows rectangular steps pointing to a constant 
Imear unit. The ferrite lamella reveals, at the edge, 
M isolated cubes ” of ferrite of about 250 w edge The 
ferrite lamella seems to be built up of a multitude of 
such small cube9, and both the warping of the cement¬ 
ite lamellae and the cracking of fernte may be traced 
to the A r x point, where the expansion of volume, due 
to the change from the face-centred to the cube- 
centred lattice in iron, counteracts — in the pearl- 
ite areas — the normal contraction of the cooling 
specimen. Reacting to the ensuing stresses, the 
cementite lamella becomes warped and twisted, and 
the fernte splits up into a multitude of blocks or 
cubes 

Royal Microscopical Society, March 18.—C. Da Fano: 
(1) On the mounting in Series of specimens stained by 
the Weigert-Pal method. Well-bichromated material 
is embedded in ceiloidin. The blocks are cut serially 
and the sections placed in order on slips of smooth 
paper. After drying with filter paper a progressive 
number is written with a mixture of 10 c.c. of indian 
ink and 3 c c. of equal parts of ether and acetone on a 
comer of the ceiloidin by means of a brush The 
sections are floated in weak alcohol, washed, and 
mordanted in a mixture of potassium bichromate 
5 gm , chromium fluoride 2*5 gm., distilled water 
100 c c They are then stained in Kultschitzky's 
haematoxyhn, differentiated by Pal's method, counter- 
stained and mounted according to the progression of 
their numbers. (2) Golgi-Cox preparations mounted 
permanently m senes. Relatively large pieces of 
nerve tissue or even entire brains from small animals 
are placed in Cox’s mixture. The fluid should be 
changed after 24 hours and again on the third day. 
The pots containing the matenal are sealed and kept 
for a month at 24 0 C. and then for about 6 months at 
room temperature. The pieces are washed, dehy¬ 
drated, embedded in ceiloidin, and serial sections made, 
—A. S. Parkes : The age of attainment of sexual 
maturity in the albino mouse. The examination of 
the gonads of young mice showed that mature sperma¬ 
tozoa are produced by the male at a much earner age 
than ova are produced by the female. In the case 
of the male, active spermatozoa first appear in the 
epididymis during the sixth week of life. Testis 
sections corroborated this finding. In the case of the 
female the first ovulation occurs about the eighth 
week, though the condition of the animal obviously 
has a considerable influence in determining the Unit 
of the first production of both ova and spermatozoa. 
The vaginal orifice first opens towards the end of the 
seventh week, at which time also the uterus develops 
to a condition approaching maturity, 
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Royal Meteorological Society, March x8.—C, K M. 
Douglas : The relation between the source of the air 
and the upper air temperature up to the base of the 
stratosphere. Trajectories of " gradient ” wind were 
drawn, showing the previous history of the air m 
which ballon sonde ascents were made, in cases where 
the place of fall of the balloon showed no great change 
of wmd with height These showed that the latitude 
of the air three days previously is highly correlated 
with the temperature at all heights to the base of the 
stratosphere, with the height of the stratosphere, 
and with the pressure at 9 km The latitude effect, 
which in general represents the temperature difference 
between M polar " and “ equatorial ” air, increases 
somewhat with height, up to at least 6 kilometres — 
A H R Goldie . Waves at an approximately hori¬ 
zontal surface of discontinuity in the atmosphere 
Autographic instruments with open time scales show 
examples of fluctuations of atmospheric pressure 
which are undoubtedly periodic By way of deter¬ 
mining the origin of these, the general problem of 
wave-motion at the common boundary between two 
air currents differing in density and in velocity and 
direction of motion is discussed. The theory can 
account plausibly for the observed facts ; waves with 
amplitudes in the bounding surface of from 150 to 750 
metres or perhaps more, and with lengths of the order 
of from 5 to 20 kilometres, must be of comparatively 
frequent occurrence.—Sir Napier Shaw and H Fahmy > 
The energy of saturated air in a natural environment 

Dublin 

Royal Dublin Society, March 31,—H. Pringle The 
identity of vitamin A the comparative effects of 
human and cow’s milk. Cow’s milk is much more 
efficacious than human milk m promoting growth in 
rats — J Wilson : The variations in the quantities of 
food required by cattle for maintenance and fat pro¬ 
duction with various kmds of rations From Kellner’s 
own experiments, the quantity of food required by 
cattle for idle maintenance is not constant, as Kellner 
found, but varies with the kind and quantity of long 
fodder in the ration. With 11 to 12 cwt bullocks, it 
is equivalent to about 13, 15, and 16*5 lb of hay, 
when the ration contains less than 0*6 lb of hay, 
about 1 lb. of hay, and about 1 lb of hay and straw 
respectively per live hundredweight of the animal. 
When the bullock is fattening, the quantity of food 
required to put on fat vanes with the kind and 
quantity of long fodder in the ration and with the 
rate of fat production If all not retained by the 
animal be regarded as maintenance, the bullock, like 
the pig, puts on a pound of fat with a little more than 
2 lb of meals. 

Paris. 

Academy of Sciences, Ajsril 6 .—The president 
announced the death of M. Rabut, member of the 
Academy,—H. Vincent: New researches on the 
pathogeny of colibacilluria .The action of an anti- 
colibacillus therapeutic serum. — L. Vegard, H. 
Kamerlingh Onnes, and W. H. Keetom: The emission 
of light by solidified gases at the temperature of 
Uquid helium, and the origin of the auroral spectrum.— 
r. J. Myrberg : Arithmetical invariants.—H, Eyraud : 
Two complementary deformations of space.—L£on 
Potney ; The integration of differential equations 
with general initial conditions comprising those of 
Couchy.—Mile. O. Jane : Observations of the Schain 
'* 8*3 a) and Rdid (1925 $) comets made at the Mar¬ 
seilles Observatory (Eichens equatorial, 26 cm. 
JPjrture), Positions given on March 29 and 30. 
Schain fe comet forms a nebulosity a' in extent, with 
a nucleus ot tx *5 magnitude. Reid’s comet, 9'5 

WO. 5898, VOL. 115] 


magnitude, shows a strong condensation surrounded by 
a nebulosity 3' in extent.—P. Chofardet: Observa¬ 
tions of the Schain (1925 a) and Reid (1925 b) comets 
made at the Besan^on Observatory with the coudi 
equatorial. On March 30 Schain's comet was of fhe 
nth magnitude, 40* diameter, with a nearly central 
nucleus . Reid's comet on March 31 was of the 8th 
magnitude, with nucleus 8* diameter, tail faintly 
outlined.—Emile Belot The trajectory of the proto¬ 
sun in the primitive nebula the origin of comets — 
Jean Villey and Pierre Vernotte The electrical 
maintenance of pendulum oscillations without physical 
contact The oscillations can be maintained by the 
electrostatic attractions between the pendulum and 
its fixed supports An outline of the necessary 
conditions is given —A Grumbach * The surface 
phenomena in photo-voltaic elements with a fluores¬ 
cent liquid The effect of the illumination on the 
electromotive force of the cell platinum—fluorescent 
solution—platinum has been studied The variation 
of potential caused by the illumination is a function ot 
the lighting, and of the nature and concentration of the 
solution, but is independent of the initial electrical 
conditions —Charles Chtneve&u . Some optical pro¬ 
perties of turbid solid resinous media Opaque resins, 
natural or artificial, which may be regarded as the 
inverse of suspensions of resins m water, obey the 
general optical laws of turbul media containing large 
particles —G R*chou The spectrographic study of 
the K senes of the heavy elements Values are 
given for the a a , P, and 7 lines for ten elements 
(tantalum to uranium) —P Job The spectrographic 
study of the lodocadmium complex The existence 
of the complex ion Cdl 4 is proved, and the equili¬ 
brium constant k of the reaction Cd +r + 4l _ —Cdl 4 ” 
deduced from the measurements —A M&ilhe The 
catalytic decomposition of the acid chlondes The 
vapours of isovalcryl, isobutyryl, propionyl, acetyl, 
and benzoyl chlorides were passed over nickel at 
about 4 20 0 C Analyses of the gases produced in 
each case arc given —I P. Voitesti Faceted pebbles 
in the tectonic breccia m the salt massif of Roumama. 
Savornin Djebcl Hadid (Eastern Grand Atlas) 
r6d6nc Hermann The fan of Bagnes and the 
Dent Blanche layer —L Ebl* Magnetic measure¬ 
ments in the centre of France The magnetic elements 
are given for 45 stations in the Departments of 
Loir-et-Cher, Cher, and Ni£vre —R Bureau and M 
Coyecque * Atmospherics on the oceans Their 
meteorological characters —Henry Hubert . Practical 
problems of meteorolOgv concerning French West 
Africa —P Lavialle The embryonic sac of the 
Dipsaceap —H. Colin and Mile Y, Trouard-Riolje : 
The crossing of smooth - haired black barley with 
rough-haired white barley (Albert barley) —A Goris 
and M. MStin The preventive action of anthorine 
towards aconitine If less than a lethal dose of 
anthonne is injected into guinea-pigs, followed by a 
fa*tal dose of aconitine, the animal is protected bv the 
anthonne, but the latter has no action as an antidote 
after injection of aconitine. The preventive effect of 
anthonne persists for at least twenty-four hours — 
M. Par at and J Painlev* : The exact concordance of 
the characters of the vacuome and the classical 
apparatus of Golgi —-Edouard Chatton and Mme. 
Chatton : The action of external factors on the 
Infusoria. The conjugation of Glaucoma sctnltllans 
is determined by the modification of the proportion of 
the constituents of a chemically defined medium.— 
— Paillqt. The cytoplasmic and nuclear alterations 
in the course of the evolution of grassene of the 
silkworm.—G. Guittonneau: The formation of thio¬ 
sulphate at the expense of sulphur by the micro¬ 
organisms of the soil. 
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Field Museum of Natural History. Zoological Series, Vol. 14, No. 2. 
Review of Living Caenolastida, with Description of a new Genus from 
Chile Reports on Results of the Captain Marshall Field Expedition*. 
By Wilfred H, Osgood. (Publication S 22 ) Pp, 108-173 Zoological 
Series, Vol, 13: Catalogue of Birds of the Americas and the Adjacent 
islands in Field Mmw'um of Natural Hiatory ; including all Species and 
Subspecies known to occur in North America, Mexico, Central America, 
South America, tho West, Indie*, and islands of the Caribbean Sea, the 
Galapagos Archipelago, and oilier Island* which may be Included on 
Account of their Faunal Affinities By Charles B. Cory. Revised and 
continued by Charles E Hell may r Furl 8 . Pteroptochidae, Conopo- 
pbagldae, Formicarildae (Publication 228 ) Pp. vii+8C9, (Chicago) 

Department of the Interior. United States Geological Survey. Water- 
Supply Paper 518 • Suiface Water Supply of the United States, 1019-1020, 
Fart 1-2 Nottli Pacific Slope Drainage Basina, ll Suake River Basin, 
Pp vi f 318-1-2 plates. 30 cents Water Supply Paper 610: Ground Water 
in Santa Clara Valley, California, By William O Clark. Pp vii+2004-10 
plates. 35 cents Water Supply Paper 520-D Base Exchange in Ground 
water by Silicates as illustrated in Montana. By B Coleman Remck. 
Pp. 11+53 72 f plates 8-5 Watei-Supply Paper 620 E The Artesian- 
Water Supply of the Dakota Sandstone in North Dakota, with special 
refer* m * to the Edgeley Quadrangle By Oscar E Meineer and Herbert 
A, Hard Pp ii +73-05+plates tt-7 Water Supply Papei 525. Surface 
Water Supply of the United Staten, 1021 Part 6 Hudson Bay and Upper 
Mississippi River Radna Pp v + liil +2 plate* 20 cents Water-Supply 
Paper 632: Surface Watei Supply of the United States, 1021 Part 12 
North Pacific Slope Drainage Basins A Pacific Basins in Washington 
and Upper Columbia River Banin* Pp vi + 222+2 plates 25 cent* 
Water-Supply Paper 588 The San Juan Cunyon, Southeastern Utah , a 
Geographic and Hydrographic ltecon na is nance By Hugh D Miser Fp 
V+B0f22 plates, SO cent.* Water-Supply Paper 500-A . Water Power 
and Irrigation in the Madison River Basin, Montana By John F. Deeds 
and Walter N White. Pp 114 80 (Washington Government Printing 
Office ) 

Sudan Government Wellcome Tropical Research Laboratories, 
Khartoum, Report of the Government, Chemist for the Year 1924. 
(Chemical Section, Publication No. 35 ) Pp 42 (Khartoum ) 

Report of the Board of Commissioners of Agriculture and Forestry of 
the Territory of Hawaii for the Biennial Period ended December SI, 11)24 
Pp iv+49+10 plate*. (Honolulu, Hawaii ) 
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Jeffreys. On Fluid Motions produced by Difference* of Temperature 
and Humidity.—A. H. R. Goldie; Guatiness of Wind in Particular 
Caves. 
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The “ Electronic Reactions of Abrams." 1 

A N acrimonious discussion has been carried on for 
some time past concerning the merits of a 
method of medical diagnosis and therapeutics generally 
known as the “ Electronic Reactions of Abrams.” 
Dr. Albert Abrams graduated in medicine at Heidel¬ 
berg at the age of nineteen years. At thirty-seven, 
after many years' practice in San,Francisco, he founded 
a therapeutic method which he called “ Spondylo- 
therapy,” and six years later, in 1910, he introduced 
a method of diagnosis and treatment based upon a 
new physiological phenomenon which he claimed to 
have discovered and which he named “ electronic 
vibrations.” The rate of these vibrations he held to 
be constant for each individual, each organ, and each 
disease. It is measured by an Adams's “ Dynamiser ” 
in circuit with the patient or with something more or 
less miscellaneous belonging to the patient, his blood, 
sputum, saliva, or even his signature. Readings are 
taken according to certain changes m the abdominal 
percussion note of the patient or of a 44 subject ” or 
44 medium ” interposed in the circuit with the patient's 
blood, sputum, or similar substance. 

The “dynamiser” is a box containing three electrodes; 
of these the two lower, on which the specimen rests, 
are electrically connected to earth, while the third, 
which forms part of the lid, is connected in series with 
two (or three) resistance boxes. The first of these is 
called the “ amplifier,” while the second (and third 
if present) is known as a ” reflexophone.” From the 
last resistance a wire passes to another electrode 
held in close juxtaposition with the forehead of a 
normal healthy person, standing on earthed plates 
“ facing west ” and known as the “ subject ” or 
“ medium.” Certain areas on the abdominal wall of 
this “ subject ” are then percussed by the operator, 
and for each such area the first “ reflexophone ” is 
adjusted until the normal percussion note changes to 
44 dull ” ; the readings of the “ reflexophone ” corre¬ 
sponding to such changes of note are known as the 
14 rates ” of “ electronic, vibration.” Abrams's com¬ 
prehensiveness was not confined to the terminology 
of wireless telegraphy. Sex, race, religion, as well 
as disease in all its varying forms and sites, had for 
him their proper 44 rates of vibration,” ,of which they 
were merely the expression. So he reversed his 
procedure and invented the 41 oscilloclast,” which, by 
producing any desired rate of 4# electronic vibration,” 
might be expected to change, if not the sex, race, and 
religion of his patients, at least their pathological 

1 A Preliminary Communication concerning the “ Electronic Reaction* ■* 


penttoe ot the Hovel Society of Medicine, January i6, 10*3, by Sir Thomas 
Solder on behalf Of M. D. Hart, Dr C. B. Heald, Sa Thome* Border, 
Lieut .-Col H, P. T. Lafroy. W. WhateJy Smith. Pp. 36. (London : John 
Bale, Son* And Danieleaon, Ltd., 19 ^) *4. 60. net. « . 
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ol Abrams’s box. calW the Boyd V Emanometeri” 


states. u The climax was reached with the assertion 
that both numbers and letters werg possessed of 
sexual characteristics, odd numbers and vowels being 
feminine, while even numbers and consonants were 
masculine.” 

The “ oscilloclast ” is leased to practitioners for 
150/. on condition that it must not be opened ; but 
according to Messrs. A. S. E. Ackermann an^W Clark, 
consulting engineers, the greater part of the apparatus 
is functionless, the essential part consisting of a simple 
rocking magnetic interrupter, which permits about 
a micro-ampere of current, interrupted about 200 times, 
to flow to the patient. There seems, however, to be 
some inconstancy in the contents of the mysterious box. 

In the face of ridicule, and unchastened by numerous 
test results of the most ludicrous description, “ E.R A.” 
has become an established cult. It has taken root in 
England, where there is now a “ small British society 
of doctors who employ Abrams’s methods,” the Society 
of Electronic Medicine. Nevertheless, 11 employment ” 
of Abrams’s methods appears to be an imperfect 
description, for, composed of “ genuine ” Abrams 
workers, but unsuccessful in its application to the 
leaders of the “ cult ” in the United States for 
information concerning the machines its members 
use, the Society has agreed unanimously to ex¬ 
plore the mechanism of the instruments supplied 
and publish all details {British Medical Journal , 
January 10,1925). Moreover, it is made clear that the 
“ genuine ” Abrams workers, up to January 26, had not 
wholly embraced the theories of the master, for “ our 
researches (apart from treatment results) have not 
enabled us to say more than that an as yet undefined 
relationship exists between ‘ reactions ’ and disease ” 
{British Medical Journal , January 31, 1925). 

When the claims of the Abrams school were first 
reported in England, they attracted the attention 
of Dr. C. B. Heald, Medical Adviser to the Director of 
Civil Aviation. The Director authorised an investiga¬ 
tion which resulted inconclusively. In consequence, 
Dr. Heald, with Lieut.-Col. Lefroy, head of wireless 
research at the Air Ministry, Mr, M. D. Hart and Mr. 
Whately Smith, who are engaged on physical research 
on behalf of the War Office and Air Ministry respect¬ 
ively, carried on the investigation unofficially. Later, 
Sir Thomas Horder acted as chairman co-ordinating 
their work, 

A preliminary communication concerning the in¬ 
vestigation prosecuted from that time onwards has 
now been published in pamphlet form by Sir Thomas 
Horder, It is an exceedingly puzzling document. While 5 
it is clear that extensive and painstaking investigations ■ 
have been carried out, the report is argumentative 
rather than critical, deals only with a modification 
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reserves important parts of the evidence, and while 
frankly denying to the electronists any shred of justifica¬ 
tion, ethical or scientific, for their practice, gives the 
unfortunate impression that there is “ something in 
it” without elucidating in the slightest degree the 
nature of the u something ” evidenced. Boyd’s 
“ emanometer ” as described by Sir Thomas Horder 
substitutes for the variable resistances of Abrams’s 
box u a variable inductance and a variable condenser ” 
in series with a “ receiving plate ” and a “ normal 
human subject standing on earthed plates facing west.” 
“ An outstanding feature of the Boyd apparatus is the 
incorporation of earthed metallic screens, which are 
claimed to eliminate contamination from external 
sources.” 

The “ operator ” and “ subject ” in a series of ex¬ 
periments in Glasgow were “ two Gallowgate boys ” 
—one Gallowgate boy percussed the abdomen of 
another Gallowgate boy, and his verdict concerning 
the percussion note constituted the 11 result.” The 
tests consisted in (1) the discrimination between two 
apparently identical substances; (2) the identification 
of one specific substance from among a number of 
others; and (3) the determination of whether a specimen 
exhibited was “ screened ” or not from the receiving 
plate. 

Most of the results Were correct, and Sir Thomas 
Horder, setting aside the possibility of chance, con* 
siders “ the veridicity of the phenomena in question 99 
to be fully established. But what are the “ phenomena 
in question ” ? What is it that “ does something ” ? 
—the emanometer, the “ substance,” the experimenter, 
the Gallowgate boys, or some unconsidered factor or 
combination of factors ? Mr. H. St. G. Anson con¬ 
ducted experiments extending over a period of Some 
five months (1) to obtain instrumental evidence of 
some change in the electrical condition of the Subject’s 
skin concomitant to the variation of the percussion 
note, and second, to obtain graphical records of this 
acoustical phenomenon; and (2) to eliminate the 
possibility of the apparent change in the percussion 
note being due to the imagination of the observers. 
In respect of (2) “ some measure of success was obtained, 
but the other part of the work proved entirely abortive.” 
Yet it is hoped that these “"entirely indeterminate” 
results “ may prove of value in subsequent m vestiga* 
tions into the physical nature of the phenomenon 
which it is hoped to undertake ”1 . ' 

A vigorous effort should be made to remove the m* 
strictions under which Sir Thomas Herder's committee 
appears to have laboured, and to push the ifiqoiiyto* 
conclusion with the utmost expedition* TheTOatter** 
it stands does no credit to sdentiffc favest^ 
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Geodynamic Problems of the Alps. 

(1) GeodynamiscJie Problemt, l : hoslaste und die 

I trsdchlicke Einhett vott Gebtrgsbildung und Vulkan - 
imus. Pp, 69 + 5 Tafeln 5 s. $d. Teil 2, A: 
tehtmik und Metamorphose; B : Die Widerspriiehe 
tn der Kontraktionstheone. Pp. 51. 2s. 6d. Von 

Dt. C. G S. Sandberg. 

(2) Geotektonische Hypothesen: tint kritiseke Zu - 

sammenstellung . Von Prof. Dr. Friedrich Nolke. 
(Sammlur\g geophysikalischer Schriften, No. 2.) Pp. 
viii + 128 5$. 2d. 

(3) Die alpine Faltung: ikre Anordnung tn Raum und 

Zeit . Von Dr. Hans Jenny. Pp. viii + 176 + 3 
Tafeln 13s. 2 d. 

(4) Geologte der zetitralen Balkanhalbinsel: mil etner 
Vbemcht der dinansehen Gebtrgsbaus . Von Prof. Dr. 
Franz Kossmat, (Die Kriegsschauplatze 1914-1918 
geologisch dargestellt, Heft 12.) Pp. v +198. 16s. 6 d. 

(Berlin : Gebrtider Borntraeger, 1924.) 

(1) T^vR. C. G. S. SANDBERG, of the Institute of 
JL J Applied Geology at Munich, is well known 
from his geological work in South Africa, and his 
advocacy of the Kainozoic age of some Alpine granites. 
He is deeply impressed by the parallelism of folds in 
the crust belonging to very distant dates, and though 
this fact has been regarded as supporting the origin of 
mountains by the slow contraction of the earth, he 
advances a theory of mountain formation which rejects 
emphatically that contraction. He attributes the major 
earth movements to the action of isostasy, under the 
control of the internal heat. He considers that deep- 
seated thermal influences may prevent the movements 
that would be expected if isostatic equilibrium were 
due to simple changes at the surface. 

The variation of the load on an area by denudation 
removing material from one place and deposing it in 
another, according to Dr. Sandberg, is counterbalanced 
by the accompanying thermal changes. The base of 
the crustal block from which a sheet of sediment has 
been removed is cooled by the exposure on the surface 
of a lower layer, and in consequence some of the molten 
sub-crustal material freezes on to the under side of the 
Wock and thus may counteract the thinning of the 
crust by denudation. At the same time the spread of 
the sedimentary material over the ocean floor raises the 
temperature of the subjacent material and leads to the 
Jbafre of the block being melted off, and thus the weight 
reduced. This process is probably one of the causes 
why denudation and sedimentation do not always lead 
te jsostatic variations in level. 

J tki ‘Sandberg further considers that in the great 
tike cruet becomes sodden with super* 
bd«®cnpfb^ by overlying import 
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meable layers, produces intense pressure and, at a high 
temperature, causes widespread thermo*meWmorphism 
of the rocks, while the lateral pressure produces earth 
movements and mountain building That these pro¬ 
cesses would operate is generally recognised by believers 
in isostasy, but it is doubtful whether they would have 
so great an effect as Dr. Sandberg considers. The 
weakness of his case is his denial of the contraction 
of the crust. He admits that mountain folding would 
be inevitable if the earth contracts. He reproduces 
Lugeon’s section of the overthrust masses m the Galm- 
horn; and such diagrams indicate that whatever may 
be the ultimate cause of the pressure, the actual move¬ 
ments are due to lateral compression, such as would be 
inevitable in a rigid crust surrounding a contracting 
mass. 

Dr. Sandberg describes some ingenious experiments 
on folding movements produced during the bending 
of sheets of clay and asphalt, but such experiments 
on earth structure, like statistics, though always inter¬ 
esting as illustrations, prove nothing. The author’s 
work is useful by directing attention to various influ¬ 
ences that would attend or control isostasy, but are so 
uncertain that little direct reference has been made to 
them in the literature. 

(2) Diametrically opposite to the main conclusion of 
Dr. Sandberg is that of Prof. Nolke. His work on 
geotectonic hypotheses is a critical summary of the 
many conflicting speculations of recent years. He 
remarks that the problem of orogeny is without doubt 
the most important, and the most difficult in the whole 
range of geology, and he subjects all recent theories on 
the subject to a critical examination 

In his preliminary chapter, Prof. Ndlke discusses the 
problems of isostasy, the periodic nature of geological 
phenomena, and the causes of vulcanism and glacial 
periods. He also discusses the permanence of oceans 
and continents, regarding which he adopts the moderate 
view that though some areas of both land and -sea may 
have been permanent throughout geological time, the 
variations in other parts have been too great to admit 
of the permanence of the chief geographical units. He 
also discusses movements of the pole, and concludes 
that they are restricted within very narrow limits. 
The polar and continental wanderings advocated by 
Wegener, he also rejects. 

The main part of the volume consists of a statement 
and discussion of the ^various rival geotectonic hypo¬ 
theses. Prof Ndlke concludes that the geological 
evidence is overwhelmingly in favour of the contraction 
of .the earth as the main cause of crustal, movements 
and mountain formation. The work is of great value 
from its careful summary of current - theories and 
judiribm conclusions of their merits. 



79 *. : 




h i fo . . . frw r '>> 


(3^ Thc modem literature on alpine geology is so 
extensive, ant] views have been developing so fast, that 
Works which summarise one aspect of the subject are 
, heartily welcome. Dr. H. Jenny,of Zurich, has prepared 
ashort monograph on the distribution of folding east and 
west along the Alps, and its development in time. He 
adopts the view that the Alps consist of superimposed 
<( Decken,” and gives ample references to the literature 
on their structure ; but he does not give the evidence 
as to their composition and the correlation of the rocks 
on which that theory rests. But adopting it, he corre¬ 
lates the various u Decken ” and traces their evolution. 

The theory dates back to Bertrand in 1883, who, 
however, afterwards abandoned his contnbution to its 
foundation. Jenny abandons Suess’s view of the 
asymmetric character of the Alps, and adopts Koberis 
conclusion that their northern and southern margins 
are more or less symmetrical. He has traced the move¬ 
ments which caused the “ Decken ” to a period much 
earlier than has been generally admitted. The story of 
the Alps goes back to the folding and intrusions of the 
Carboniferous, followed by the widespread volcanic 
eruptions of the Permian. The Trias was a period of 
geosynchnal subsidence with some deep-sea deposits. 
The Alpine compression began, according to Dr. Jenny, 
in the Pennine Alps during the Dogger, when the 
Lebcndun, St. Bernhard, and Dent Blanche “ Decken ” 
were pushed to the north. These movements were 
almost confined to the Pennine Alps. They were 
re$umed in the Middle Cretaceous, with the northward 
thrust of the Antigorio Decke,” contemporary with 
a similar movement in the eastern Alps. Further 
widespread northward thrusts happened during the 
Lower and Middle Eocene in the western Alps; there 
the Upper Eocene was a period of rest, though the effects 
of horizontal compression continued in the eastern Alps 
throughout the Eocene Then in the southern Alps 
the lateral movements ceased; the Oligocene, Miocene, 
and Lower Pliocene were periods of faulting and fracture. 
In the northern Alps, however, the northward thrusts 
were continued and lasted until the Lower Pliocene. 

The maintenance of the northern thrusts and over¬ 
folding on the northern side of the Alps while the 
southern Alps were subject to more or less vertical 
fracturing and subsidence has produced differences so 
important that they go far to justify Suess’s claim for 
the asymmetry of the Alpine structure. The dynamo- 
metamorphic effects of these Decken movements are 
surprisingly slight The old view of the Mesozoic age 
of the crystalline schists of the Alps on which so many 
early Alpine theories were based, has apparently gone 
for ever. Though Bonncy is not mentioned, his con¬ 
clusion that the pre-Cambrian schists are microscopic¬ 
ally distinguishable from the dynamically crushed later 

NO. 2899, VOL. 115] 


beds, is folly admitted* Dr. Jenny, ter example; p. J90, * * 
says distinctly that the crystalline schists ate pie* 
Cambrian, and his account of the metamorphism of the 
later beds shows that the changes have not produced 
rocks of the type of the old crystalline schist. 

(4) The correlation of the Alps and the contemporary « 
mountains of the Balkans is considered in Prof* F. 
Kossmat’s geology of the Central Balkans. This book 
is one of the by-products of the War, for it is the 
twelfth of Dr. Wilseris monographs on the geology of 
the fields of war. It includes the results of the surveys 
of Macedonia, Serbia, and Albania by a large staff of 
German and Austrian geologists, of whom twenty-two 
are enumerated. Their work has been scientifically 
valuable, as they surveyed areas which were imperfectly 
known, and they collected much new information on the 
structure of the West and West Central Balkans. The 
results are of especial interest in regard to the Dinaric 
Mountains, to the Kainozoic of Macedonia, and to the 
relations of the Vardar valley, which Prof. Kossmat 
compares to the Briangonnais in the western Alps, as it 
is a Palaeozoic and Mesozoic belt folded in between two 
masses of older rocks. These older rocks continue east¬ 
ward through the Rhodope Mountains into Asia Minor. 

The references to the German, Austrian, and Serbian 
literature are full, but there is no reference to British 
work on the area, though some might have been quoted 
with advantage. The problem of most general interest 
is that of the relations of the Dinaric-Balkan Moun¬ 
tains to the Alps. Prof. Kossmat insists that the 
Adriatic is a geosynclinal which dates back to the 
Mesozoic, and confirms the view that the Dinaric 
Mountains consist of tectonic blocks which have been 
thrust from the Balkans westward and south-westward, 
towards the Adriatic depression. Some of the thrust 
blocks are described as “ Decke,” but they have been 
moved merely for a short distance by reverse faults. 

The author lays much stress on the importance ol 
some overthrusts to the south, and these movements 
simplify Alpine structure. Thus, for example, PmL 
Kossmat explains some Inversions in the Hohe Taucro, 
where the Trias lies under the gneiss and schist, noV 
as due to a far transported “ Decke ” having been 
brought from some unknown southern root, but ^ M 
simple thrust to the south and south-west of the okl 
rocks of the Tauem arc. , 

That the Dinaric Alps are older than the younger ' 
eastern Alps which cut across them is now well estntK ' 
lished; and the Dinaric movements accord witbf 
direction which is predominant in the Balkans, 
in the western Alps the main movement hoi bee^^ti^!' 
north. The eastern Alps u« on intermedia^ ' 
which has been complicated by the moyementif.|uu^i;' 
taken place in both directions, - — ; A ! 
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r Modem Metallurgy. 

(1) The Science of Metals, By Zay Jeffries and Robert 
S. Archer, Pp. xvii + 460, (New York: McGraw-Hill 
Book Co., Inc,; London : McGraw-Hill Publishing 
Co., Ltd., 1924.) 25s. net. 

(2) The Corrosion of Metals. By Ulick R. Evans. Pp.xi 
+ 212. (London: E. Arnold and Co., 1924.) 145.net. 

(3) Cadmium ; its Metallurgy , Properties and Uses. By 
Dr. Norman F. Budgen. (Griffin's Scientific Text- 
Books.) Pp. xv + 239. (London : C. Griffin and Co., 
Ltd., 1924.) 215. net. 

(t) npiIE subject matter of the book written by 
A Messrs. Jeffries and Archer falls under the 
general heading of metallography. The authors inform 
us that about half of it has already been published in 
Chemical and Metallurgical Engineering , and that an 
effort has been made to make each chapter, to some 
extent, self-contained. One consequence of this is that 
there is a considerable amount of repetition The 
authors are aware of this, but state that they do not 
fconsidcr this an objectionable feature, “ since in general 
the material repeated is of such importance that it will 
stand repetition.” As to this, opinions will perhaps 
vary, but it may be pointed out that the deformation 
of metals is treated in no less than six out of the twelve 
chapters of the book. The repetition, moreover, is not 
merely of the subject matter, but of the actual language 
used. Pages 149-50 are identical, word for word, with 
pages 403-5. Since the book is written by two Ameri¬ 
cans, there is a certain satisfaction in pointing out the 
work referred to in the above pages is English. 

With the aim of the authors we have the fullest 
sympathy. Their starting-point is the fact that there 
i$ now a large body of scientific data as to the properties 
of metals and alloys but that few generalisations of 
fundamental importance have yet been reached, and 
that there is need for a proper classification and a more 
fundamental analysis of this knowledge. It is with this 
object that the book has been written. As already 
mentioned, the subject matter treated is that of 
metallography, but the authors have written a book 
Winch is not quite like any book on metallography that 
has yet been published* The keynote of their treatment 
is evident on p. 24, where they say “ that there is an 
evident development of metallogmphic science in the 
direction of a thorough study of the constitution of 
matter / 1 They ait not content, however, to finish 
theh analysis of Structure where the microscope ends. 
Tphey paint out that the complete analysis of structure 
fa concerned with the ultimate particles of matter, the 
the atom and the molecule, and that it is not 
' to recognise that such particles exist* 
must be gained o i the actual size of these 
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particles, of their properties and their relations with one 
another. “ In this way a mental picture can be formed 
of the manner in which metals are built up and of the 
mechanism of the changes of structure and properties 
which affect their utility. The knowledge which is now 
available of the ultimate particles is not enough to 
make the pictures complete and accurate, but it is 
enough to make them useful.” 

The early part of the book deals with the conceptions 
of electrons, atoms, and molecules. From there the 
authors pass to a detailed treatment of the crystalline 
structure of metals, the amorphous metal hypothesis, 
grain growth and recrystallisation, the mechanical 
properties of metals, compounds of metals, metallic 
solid solutions, the constitution of alloys, the structure 
and properties of aggregates, some general considera¬ 
tions on the hardness of metals, and finally to the 
hardening of steel. This is an interesting field to 
survey, and, speaking broadly, the authors have treated 
the subject matter adequately. At any rate, they have 
written a book which will be read and carefully studied 
by workers in this field of knowledge. It is clear, 
stimulating, and suggestive. Here and there, however, 
its assertions do not accord with the scientific evid¬ 
ence available. On p. 164, eg, in dealing with the 
deformation of single crystals, the following sentence 
occurs : u Any deformation short of rupture produced 
by an external force, disappears on removal of the force.” 
Such a statement is decidedly wide of the facts. Again, 
it is surprising to notice that the iron-carbon equi¬ 
librium diagrams published on pp. 307 and 317 en¬ 
tirely pmit the S to y change in pure iron and the 
low iron-carbon alloys. Connected with this is the 
statement on p. 88 that “ if iron is cast it forms 
grains of y iron above 900° C., crystallising with a face- 
centred cubic lattice.” On the contrary, the iron 
solidifies as 8 iron (with a body-centred cubic lattice) 
and inverts at 1410° to the y variety. 

Chapter vi, with its account of the amorphous metal 
hypothesis is a fair statement of the position at the 
present .time, but the succeeding chapter on grain 
growth and recrystallisation is scarcely fair to those 
who hold that there is a distinction between these two 
processes. The authors maintain that “ Recrystallisa- 
tion is grain growth” (p. 127), and again (p. 141) 
they say that in their opinion “ no new crystal nuclei 
are formed during recrystallisation ” ; that is, in the 
absence of phase changes. There is, however, definite 
evidence tending to show that grain growth and re- 
crystallisation are different processes, that the former 
is produced by very small stresses in the metal, followed 
by heat* treatment, when certain crystals grow by 
absorbing others; while for the latter to take place 
much greater stresses are required, when new crystal^ 

Y I 





NATURE 


'pfev #3, 1935 


The first serious attempt to grapple with the corrosion 


make their appearance in the crystal boundaries, and 
ultimately all the original crystals are destroyed by the 
growth of the new crystals. 

Some interesting results are given on pp. 61 and 62, 
‘ Where it is pointed out that metals crystallising in face- 
centred cubes are ductile throughout a considerable 
range of temperature, even down to that of liquid air, 
and that these are the best conductors of heat and 
electricity. Both ductile and brittle metals are found 
in the body-centred cubic arrangement, while metals 
having the hexagonal close-packed lattice harden rapidly 
under deformation. The statement that “twin crystals 
have not been observed in aluminium ” is not correct. 
It has been shown that, at any rate with single-crystal 
testpieces of aluminium, both broad or narrow twins 
can be obtained provided the orientation is suitable. 
The statement on p. 92 that the columnar grains 
formed when a metal solidifies in a chilled mould “ are 
of course unstrained/' is certainly not correct in this 
unqualified form. Such crystals very often are in a 
state of strain. The chapter on the structure and 
properties of aggregates is a suggestive survey of this 
subject, while the discussion of the hardening of steel 
by quenching contained in the last chapter is worthy 
of its great importance. The book is well printed and 
illustrated, and if it reaches a second edition, as we hope 
it will do, it would be greatly improved by suitable editing 
and some diminution in the number of repetitions. 

(2) To Mr. U. R. Evans has fallen the distinction of 
writing the best book that has yet been written on the 
corrosion of metals. Some two and a half years ago 
he published a remarkable study, in four volumes, of 
metals and metallic compounds, in which he brought 
the most modern chemical and physical knowledge to 
bear on the properties of these substances. It may 
have been during his survey of this field that his atten- 
# tion was directed to the strange neglect of the scientific 
study of corrosion. It is only within the last twenty 
years that any serious attempt has been made to remedy 
this .defect. The subject is one of great practical im¬ 
portance. From time to time estimates of a more or 
less sensational nature are published in the press as to 
the annual wastage of metals by corrosion. It is doubt¬ 
ful to what extent such estimates approximate to the 
real figure, but in any case it must be admitted that 
the loss due to this cause is very large. Moreover, as 
Mr. Evans points out, the evil which must have troubled 
mankind from the earliest times has tended to increase 
rather than to lessen with the passage of years. In early 
times, before the use of iron was general, the wastage 
was probably relatively unimportant, but since then, 
and particularly since the atmosphere has tended to be 
1 ncreasingly contaminated by the products of combustion 
of coal, the damage has been correspondingly intensified. 

NO. 2899, VOL. II 5] 


problem was begun some fifteen years ago by the Council 
of the Institute of Metals, which set up a Research 
Committee charged with the task of finding a remedy 
for the corrosion of condenser tubes used in marine 
service. The more the problem was investigated by 
Dr. Bengough and his collaborators, the more did it 
become obvious that a wider and more fundamental 
knowledge of the nature of corrosion was required. 
From 1916 onwards this investigation was financially 
assisted by the Department of Scientific and Industrial 
Research, and a year ago the Department itself set up 
a committee to deal with this subject on the broadest 
lines. This committee is now at work. The impetus 
given in this way to the study of corrosion has extended 
to other bodies and other workers, and the literature 
concerning it is now large. Accordingly, the time was 
ripe for an attempt to be made to gather the scientific 
principles governing corrosion into a single Volume. 

This attempt has been made with signal success by 
Mr. Evans, and it is no exaggeration to say he has lifted 
the whole subject on to a new plane. He says, with 
truth, that “ many chemists and engineers still seem to 
consider that it is impossible to find any guiding prin¬ 
ciple in corrosion. They appear to regard the destruc¬ 
tion of metals as a more or less capricious phenomenon 
not governed by fixed laws in the same way as ordinary 
chemical reactions. Recent research, however, has 
shown that it is quite possible to explain why corrosion 
is set up at certain places and not others ” This claim 
he justifies in his book. It opens with a historical 
survey and deals briefly with the earlier theories, namely, 
the “ acid,” the “ hydro-peroxide,” and the “ electro¬ 
chemical.” Attention is directed to Aston’s notable 
paper published in 1916, in which it was pointed out; 
that the reason why wet rust promoted further rusting 
was not that it acted as a cathodic contact material 
but as a diaphragm, screening the underlying metal 
from the direct access of oxygen. This led to the newer 
electro-chemical theory of corrosion, according to which 
electric currents are set up mainly by lack of uniformity 
in the distribution of oxygen, a theory which gives a 
rational explanation of many corrosion phenomena. 

Succeeding chapters deal with the direct chemical * 
combination of metals with non-metals, the passage 
between the metallic and ionic conditions, anodic 
corrosion by means of an externally applied current, 
corrosion involving the production of hydrogen gas, 
and corrosion involving the presence of dissolved : 
oxygen. In-view of its wide practiced importance* a . 
special chapter is devoted to the corrosion of copper 
and its alloys. Corrosion and tarnishing in a tnbist, • 
and polluted atmosphere and factors affecting the ; 
velocity of corrosion are next treated, while t 
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t#o chapters are concerned with the various methods 
Which have been devised for the minimisation and 
prevention of corrosion. 

Hr. Evans himself is a research worker in the held of 
corrosion, and this fact gives his book a peculiar value, 
t since it is written with a first-hand experimental know¬ 
ledge of the subject, and many of his examples are 
taken from his own researches. There is no doubt 
that he is fully justified in adopting this course since 
there is great value in describing accurately phenomena 
which one has actually observed. The literature of 
corrosion contains many theories representing many 
points of view. Until recently something could be 
said for most of these, but with the clarification of the 
subject which has taken place particularly in the last 
two years, a considerable simplification of hypothesis 
and theory has been rendered possible, and to this 
Mr. Evans has himself greatly contributed. We con¬ 
gratulate him unreservedly on his book, and we think 
it will be heartily welcomed by all those for whom it is 
intended—the practical engineer, the works chemist, 
and the investigators engaged on research into corrosion 
and allied subjects. 

(3) Dr. Budgen has written a useful book on the 
metal cadmium. It is the first of its kind which has 
appeared. Prof. Turner, who has written a foreword, 
states that cadmia was known to the ancients, and that 
metallic cadmium has been produced for more than a 
century. The present annual output of the metal is about 
150 tons. It is mainly a by-product in the metallurgy 
of zinc and lead. This production could be considerably 
increased if more extended uses for the metal could be 
found. At present, however, its applications are of 
a minor character. It has considerable merit as a 
pigment but is too expensive for common use. Dr. 
Budgen considers there is a hopeful field of application 
in the anti-friction metals and in solders, as a substitute 
for either part or whole of the tin. The metal is being 
increasingly used in the form of a cadmium-copper 
alloy for telephonic, telegraphic, and power transmission 
purposes. The present volume constitutes a compre¬ 
hensive digest of the available information with regard 
to this metal. 

The early chapters of the book deal with the sources, 
metallurgy, and statistical information of the metal. 
Then follows an aofcount of its physical and chemical 
and analytical properties, and this is succeeded by 
chapters pn the binary, ternary, and quaternary alloys, 
later chapters deal with the electrodeposition and uses 
the metal. The book is included among Messrs. 
Charles Griffin and Co/s yell-known metallurgical pub- 
ii^lfons. It is weU printed and illustrated, and both 
re to be congratulated on its 
H. C, H. CARPENTER. 
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Science and Religion. 

(1) Science and Creation: the Christian Interpretation . 
By the Rev. Charles F. D’Arcy. Pp. vi+i£6 
(London : Longmans, Green and Co., 1925.) 3$. 6 d. 
net. 

(2) Contributions of Science to Religion. By the Rev. 
Shailer Mathews. With the Co-operation of William 
E. Ritter, Robert A. Millikan, Edwin B. Frost, 
Edward B. Mathews, C. Judson Herrick, John M. 
Coulter, Ellsworth Faris, Charles H. Judd, John 
M. Dodson, Charles B. Davenport, E. Davenport, 
C.-E. A. Winslow, Horatio Hackett Newman. Pp. 
vii + 427 + 5 plates. (New York and London: D. 
Appleton and Co., 1924.) 12J. 6 d. net. 

(3) New Light on Genesis; or Creation during Descent 
in the Scriptures . By the Rev. Morris Morris. Pp. 
151. (London, Edinburgh and New York: Marshall 
Bros., Ltd., 1924.) 35. 6d. 


(1) 'TnHESE admirable lectures by Dr. D’Arcy, 
X Archbishop of Armagh, display a notable 
capacity for keeping abreast of recent advances in 
science. On p. 17, for example, we discover the 
author's acquaintance with the new anthropological 
theories of the Perry, Rivers, Elliot Smith school; he 
realises that culture degradation as well as progress 
lias often taken place, and that the modem savage may 
not be by any means the equivalent of early man, so 
that the universal myth of a Golden Age may have its 
historical foundation after all (p. 14). The bishop also 
displays boldness, as well as clear judgment, in reject¬ 
ing the specious attractions of vitalism in biology. It 
is not many religious apologists who would have dared 
to write words which might have come from Mr, Julian 
Huxley: 


“ The general conclusion is that, whether with the 
physiologist we consider the actual processes of the 
living body, or with the biologist we consider the 
evolution of living forms, the whole tendency df recent 
scientific discovery is in favour of the mechanistic 
view of the processes of life and against the vitalists 
who think it necessary to postulate a Specific Life 
Force ” (p. 49), 

Dr. D'Arcy does not make it quite clear whether it 
is only the thoroughgoing vitalism of Driesch that he 
is rejecting, or whether he repudiates also the modified, 
or (< methodological ” vitalism of Dr. J. S. Haldane; 
but his ‘discussion of hormones and glands leads one to 
imagine that he stands for a completely mechanistic 
physiology. It may be asked how, if one accepts 
such & point of view, room can be found for iddas of 
“ purpose/ 1 His attitude seems to be similar to that 
of R. F. Hoemte (to whom, however, he does not refer), 
or to that of L. T, Hobhouse; the formula of the 
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fprmer being if mechanism plus teleology/' and of the 
latter, u we should not distinguish mind and matter 
as two substances, but teleology and mechanism as 
two modes of action/’ 

The bishop’s view is the legitimate one that function 
precedes structure. This may seem “ Lamarckian 
nonsense/’ and leading back to all the superstitions of 
vitalism, but in point of fact it is an attempt to explain 
the evolution of structure by the experience which we 
have, in our own persons, of the actual modification of 
neural structure. Of this we actually have experience 
whenever we acquire a new habit, as neurologists like 
Sir Charles Sherrington and Dr. Henry Head have 
shown. 

This part of Dr. D’Arcy’s work will attract the 
biological student who has an interest in the philo¬ 
sophical implications of his science , but the psycho¬ 
logist will not find so much here to interest him. This 
is a pity, because the “ conflict between religion and 
science ” has largely shifted from biological on to 
psychological ground. Though a biological attitude 
necessarily leads to an equivalent psychological atti¬ 
tude (e g. vitalism in biology means animism in psycho- 
logy), yet we should have hked to hear Dr. D’Arcy’s 
views on the bearing of the new psychology (and for 
that matter, the new anthropology) upon religion. 
“ We are just getting the guns,into position ” is what 
one anthropologist is said to have remarked, and it 
is what a number of psychologists believe These 
sciences seem to many people very menacing to religious 
faith; and the bishop does not help us much here. 
Nevertheless, we are grateful for a courageous, sincere, 
well-informed, and well-written book. 

(2) Dr Shailer Mathews’ work has a very ambitious 
scope. The book is composite, and numerous author¬ 
ities explain their own sciences and show how these 
have no hostile bearing upon religion. There are also 
some essays on the practical value of the natural 
sciences. Dr. Mathews contributes a valuable intro¬ 
duction, and four final chapters on religion as a 
personal adjustment to environment. It is to be 
hoped that this volume, so encyclopaedic in the 
information it contains, and so broad in outlook, may 
be widely read in the United States. 

(3) As for Mr. Morris Morris’s “ New Light on 
Genesis,” biologists will suppose that the strength of 
his argument must lie in his exegetical chapters, 
whereas students of the Pentateuch will imagine they 
must lie m his criticisms of Darwin. We shall always 
lament that writers like Bateson, disappointed in their 
rather extravagant expectations from Mendelian 
theories, have given the impression that evolution was 
itself discredited, that is, that the fad of evolution, and 
not merely its mode , was in doubt* Mr, Morris Morris 
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saying (p. 40) that they were supernaturally caused* 
But this is to offer a different type of explanation, 
and to introduce a different type of causality, from , 
that which we have become accustomed to regard 
as scientific. It is equivalent to saying that there' 
can be no scientific explanation, But this is to 
dogmatise; and men of science will not willingly 
take refuge in that asylum ignorantue. 

J. C. Hardwick. 


Our Booksbelt 

Les tchtnodermes des mers d'Europe . Par Prof. Ren6 
Koehler (Encyclopedic scientifique : Biblioth&que' 
de Zoologie ) Tome 1. Pp. xiii + 362 + 9 planches* 
(Pans : Gaston Dom, 1924.) 16*50 francs. 

Having published an excellent volume on echinoderms 
in the series 4t Faune de France ” (see Nature, vol. 107, 
p. 776, August 18,1921), Prof. Koehler now undertakes 
to provide working naturalists with a guide to the 
echinoderms of Europe, both the littoral species and 
those that live on the continental plateau, as well as a 
few of the more interesting forms that have been 
dredged from greater depths Since no such work has 
previously been published, the present one by so dis¬ 
tinguished an authority will be warmly welcomed. It 
is to be in two volumes, of which this first one comprises 
the Asteroidea and Ophiuroidea, which are represented 
by 65 and 60 species respectively. The work is 
faunistic and essentially descriptive. Keys abound, 
and there are nine plates crowded with admirable 
photographs taken by the author and supplementary 
to those in the il Faune de France.” 

We have checked the accounts in various places, as 
occasion offered, and find them thoroughly practical. 
Here and there are statements that might be criticised* 

It is, for example, surprising to find so learned a 
zoologist still regarding the supposed dorso-central as a 
primary element in the echinoderm skeleton, and, what 
is worse, calling it the centro-dorsal —a totally distinct 
structure. He should also know that the tena am~ 
bulacra was not given because of any connexion with 
locomotion. Or, to take a question of nomenclature, 
it is not clear why Gorgonocephalus caput-medusae 
(Linnaeus) should yield to the later synonym G* lincte 
(Muller and Troschel). Probably Prof. Koehler, who 
always gives 1841 as the date of Forbes’s 4< History bf 
British Starfishes,” has not discovered that it w$t$ 
published in six monthly parts from October x, 40* 
to March 1, 1841. This may not be without import* 
ance. Such lapses os these, however, do not detract 
from the practical value of the book. 

Preceding the systematic portion are some interest!*ng 
chapters on the general morphology, devdkWent, 
phosphorescence, mode of life, parasites, and dwibii* 
tion of living echinoderms* The chapter bn tteir 
palaeontology is not quite abreast of modern 
the notes on methods of preservation should be 4 
At present rates, the book is remarkable vaWtor^ 
money, *"■ ^ ? 
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3 TA# idte/ 0/* Physical Science: a Lecture delivered 
on November 7, 1934, before the University of London , 
at King's College . . By Prof. E. W. Hobson. Pp. 
iv+34. (Cambridge; At the University Press, 
19*5.) 35. net. 


Prof. E. W. Hobson has published in this booklet a 
lecture which he delivered in the autumn at King’s 
College, London, and which is very well worth publica¬ 
tion. He expounds briefly but clearly the view of the 
nature and necessary limitations of science, which 
received its most systematic development from Auguste 
Comte, but which Comte himself referred in germ to 
Hume. Mach, Karl Pearson, and Prof. Hobson him¬ 
self are the most notable recent advocates of it, and it 
must be held to have made its case good, subject to a 
dearer definition of its meaning and limitation than 
have been given to it by some of its defenders in the 
past, not excluding Comte himself. 

We keep “ explaining ” in science, pushing our 
explanation further and further back. What do we 
mean by il explanation ” ? On this point those who 
become interested in Prof, Hobson’s pamphlet should 
go on to Meyerson’s 11 Explication dans la Science/’ 
where this very point is submitted to a most searching 
historical examination. How far does this descriptive 
theory of science itself involve metaphysical elements, 
that very reasoning about the nature of things in them- 
sdves which it seeks most carefully to exclude ? What 
do we mean by the ** nature of things-in-themselves,” 
and what would be the basis of philosophy if it is to 
be so sharply severed from science as Prof. Hobson 
demands ? 

Broadly speaking, while agreeing with him in his 
general thesis, on the basis of the old ideas of a separate, 
metaphysical world of thmgs-in-themselves, we cannot 
agree that the spheres of sdence and philosophy can 
be thuft regarded as independent. Philosophy is rather 
the " science of sciences,” the most general conclusions 
of all which we can reach, while pursuing the strict 
path of science as the school to which Prof. Hobson 
belongs would describe it. But this is far too large a 
subject for a short note. Prof. Hobson’s pamphlet is 
an admirable provocative to further thought, and 
concludes with an enlightening account of Einstein’s 
work as illustrating his general position. 

F. S. Marvin. 


Martin Arrowsmith, By Sinclair Lewis. Pp. 480. 

(London : Jonathan Cape, Ltd., 1925.) 7 s. 6 d. net. 

It is not often that a novel calls for review in a scientific 
journal, but Mr* Sinclair Lewis has given us in “ Martin 
Arrowsmith n a work of such interest and importance 
that notice of it should not be neglected* It is a long 
novel dealing with the life problem of a young medical 
student and .practitioner in the United States, who is 
handicapped by the common difficulty of narrow 
fipandaf straits. He is inspired by the fine fire that 
consumes the true research worker to the exclusion 
of alt else, and perpetually has to fight his superiors, 
who demand ptactical results and cannot see the 
Ortanoe of fundamental research per se* If the 
'hirings hpme to any of the public the force of 
it surely must, then it will do a very great 



The other characters are remarkably well drawn, 
and though the “ two-fisted fighting poet Doc ” 
Fickerbaugh, of a State Public Health Service, may 
appear somewhat of a caricature to British eyes, 

! doubtless he has his prototypes in the newer civilisa¬ 
tion of America. Max Gottlieb, the bacteriologist, 
is excellent, and his gospel of truth so well set out 
that it should be an inspiration to many others who 
choose the hard paths of research as it was to Martin 
Arrowsmith. 

What is called the “ human interest ” is not neglected, 
but we can see that Mr. Lewis was much more interested 
in the relation of Martin’s emotional life to his work 
than to the mere story of it; viewed only as a tale, 
however, it makes excellent reading. 

In a preliminary note, the author acknowledges the 
help of Dr, Paul de Kruif afforded him with the medical 
parts of the work, and with his scientific philosophy, 
and we can only say we should be glad to meet this 
gentleman. Mr. Lewis showed great promise in his 
earlier work, but here he has surely found himself, 
and we have no hesitation in strongly recommending 
this book to all research workers. W. P. K. 

Ober W&rmeleitung und andere ausgleichende Vorgange. 

Von Prof. Dr. Emil Warburg. Pp. x -f 106. (Berlin: 

Julius Springer, 1924.) 140 dollars. 

The idea of making the theory of heat conduction in 
solids serve as an introduction to the theory of all 
diffusion or levelling processes is a good one and saves 
a large amount of repetition of mathematical work. 
The use of the terra thermal resistance (p. n) in the 
same sense as its analogue electrical resistance is another 
good feature of the book. More use of the point source 
is made than has been customary in books on heat 
conduction, eg* the heat section of Riemann-Partieile 
Differential-gleichungen. In applying the elementary 
theory to cases like the deposit of dew (p. 32) and the 
bolometer (p. 34), in which the conditions are not such 
as to give direct conductivity problems, the author 
lias detracted somewhat from the value of his work 
for teaching purposes. The same may be said of the 
transition from the periodic flow of a temperature wave 
into the earth to the periodic change of concentration 
at electrodes through which an alternating current 
enters a solution (p. 55). Only a page (p. 64) is devoted 
to diffusion, and no hint is given as to the motion of 
the solvent. Viscosity gets twenty pages, too many 
of which are devoted to the old oscillating disc 
method* 

Islands ; West Indian — AZgean. By Sir Arthur E. 

Shipley. Pp. xii + 139 + 24 plates. (London : 

Martin Hopkinson and Co., Ltd., 1924.) 6j. net. 

Sir Arthur Shipley has reprinted in this volume a 
number'of short newspaper articles which he contri¬ 
buted to the Times and other journals on a recent 
visit to the West Indies, and a cruise among the islands 
of the iEgean Sea. Tropical agriculture takes a 
prominent place in the volume, But other interests 
find a place. There is enough in the brief volume to 
make the reader ask for more, but all too little to 
satisfy. The chapters on the Mediterranean Islands 
especially are tantalisingly hurried. 
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Letters to the Editor. 

in* Editor does not Hold himself responsible for 
opinions expressed by his correspondents . Neither 
eon he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
- this or any other part of Nature, No notice is 
taken of anonymous communications ,] 

Quantum Radiation. 

The fraction #/(<?*- i), by which the quantum 
theory of radiation differs from the classical theory, 
is so important that it seemed of interest to study it 
for its own sake. I accordingly wrote to my brother 
Alfred Lodge, as a pure mathematician, asking him 
what he had to say about it. He directed my 
attention to some points which may be of interest 
to other students of Planck’s theory as expounded 
in Great Britain by Dr Jeans. First, that the 
function was studied by John Bernoulli and expanded 
in a senes involving his particular numbers ; and 
next, that it is the ratio of simple interest to con¬ 
tinuous compound interest for the same period. Or 
in other words, the compound interest hv on E, the 
actual basic energy, is equal to the simple interest 
on RT ; so that E has to be reduced below the 
average value in order to allow compound interest 
to be taken on it, while the rate of interest, x , is 
apparently dependent on the ratio vjT. 

The expansion spoken of above runs thus * 

X _ I I X* _ ± ** + f _ 1 .**4. 

e K - i ~ 1 " 2* o 2\ 30 4I 42 6! 30 81 *' 

the coefficients being the successive Bernoulli numbers. 
A peculiarity of tins series is that there are no odd 
powers of x after the first; looking as if everything 
outside classical mechanics depended on square 
numbers, like the radii of Bohr orbits. 

Apart from the expansion so well known to pure 
mathematicians, the physical suggestion is that while 
RT is the average energy per degree of freedom per 
atom, the actual individual atomic energy E accumu¬ 
lates continuously at compound mterest, the rate of 
which is x — hvjRT, until some atom has attained the 
extra accumulation hv, which it then emits. So 
that E(e• - 1 ) = RTx-hv 

Interest is compound until it is paid, and then 
begins again Thus E is first left to grow until it 
equals Ee* , then E(e*-i) is given out, and E is 
left to grow again until it again equals Ee 9 t when 
another dividend is paid 

The accumulating unit is the atom, the energy of 
which is RT or 3/?T only on the average. The actual 
energy rises by the compound interest of thermal 
agitation, until an emission occurs from those which 
on the ground of probability have reached the 
critical stage . small emissions at low frequency, 
large emissions — if they can occur—at high fre¬ 
quency. 

The energy E is presumably internal electronic 
energy, the only kind of disturbance which can affect 
the ether and either radiate or absorb It is doubtless 
associated with some particular frequency of revo¬ 
lution or internal vibration Mere molecular or 
mechanical energy alone would not radiate (matter 
alone has no lmk with the ether) ; if it did we should 
have the equi-partition law and its troubles. Even 
the internal mechanism does not radiate save in 
jumps or jerks. Within the atom the energy grows 
continuously, but it is given out spasmodically. 

All this is suggestive, and may probably be put 
in an educational manner. I need scarcely emphasise 
the singular beauty of the modem theory of black- 
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body radiation* and the fundamental way in which 1 
we are beginning to get down to the mode of inter¬ 
action between matter and ether. 

Oliver Lodge* 

May 9. 


D. C. Miller’s Recent Experiments, and the 
Relativity Theory. 

Evidence against the validity of the relativity 
theory was unfolded before the annual meeting, 
April 28, of the National Academy of Sciences by 
Prof. Dayton C. Miller, of the Case School of Applied 
Science, who, by a much-refined and improved repeti¬ 
tion of the so-called Michelson-Morley experiment, 
has shown that there is a definite and measurable 
motion of the earth through the ether. 

Prof Miller has obtained on four occasions a small 
positive effect at Cleveland, namely, the equivalent of 
a velocity of about 2 kilometres per second at the 
altitude of the Case School of Applied Science, and 
about 3 kilometres per second on the level of the 
neighbouring hills. Whereas at the altitude of the 
Mount Wilson Observatory, in four consecutive ex¬ 
periments spread out over four years, he obtained 
with increasing precision a positive result of 10 kilo¬ 
metres per second, his last result this April justifies 
him in asserting that the result is correct to within 
one-half kilometre per second. 

The technical details of these experiments them¬ 
selves will be described shortly in special papers by 
Prof. Miller himself. The purpose of the present 
letter is to say a few words about the implications of 
these results from the point of view of the relativity 
and the ether theories. 

In the first place, then, this definite result is entirely 
antagonistic to the Einstein relativity theory, which 
in fact could not be adapted to the results of Prof. 
Miller by any, conceivable modifications, unless the 
very fundamental principles of Einstein's theory were 
given up. This, however, is as much as to say that 
Miller’s results knock out the relativity theory 
radically 

In the second place, from the point of view of an 
ether theory, this set of results, as well as all others 
previously discovered, are easily explicable by means 
of the Stokes' ether concept, as modified by Planck 
and Lorcntz, and discussed by the writer in a PMh 
Mag paper (1919). 

Without entering into the mathematical details 
associated with this statement, we may say only that 
Prof. Miller’s results, as obtained m Cleveland and 
Mount Wilson, are given immediately by the main 
property of such an ether, namely, to adhere almost 
completely to the surface of the earth, and therefore to 
share almost entirely its translational motion over its 
surface, and to have a gradually increasing velocity 
relative to it when we go higher and higher up 

In the third place, the result of the recent rotational 
terrestrial experiment at Clearing, Ill., near Chicago, 
which gave a full effect associated with the spinning 
motion of the earth, can be accounted for by making 
the natural assumption that our globe, being almost 
perfectly spherical and having a purely gravitational 
grip upon the ether, does not appreciably drag it in 
its rotatory motion. Also the deflexion of the light 
rays around the sun to the amount claimed by, thin ’ 
Einstein formula can be easily accounted for by means 
of a compressible ether provided its dielectric constant 
is related to its density and pressure by a very simple 
formula published by m$>a few years ago in we ! 
Philosophical M -*— 4 . 

The amount 
of Prof, Miller's 


of additional evidence for the 
beautiful results afforded 
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Showing the relations of the observed azimuths of 
drift to the sidereal time is very remarkable. These 
tables indicate a motion of the solar system in a 
direction and with a velocity in good accordance with 
the independent results obtained by Dr. Str&mberg 
and others. 

Ludwik Silberstein. 

Washington, D.C., April 30 


Phytogeny as an Independent Science. 

Under the title " Phytogeny as an Independent 
Science/’ E. W M. gives in Nature of December 20, 
1924, a critical review of my " Geschichte der 
Organismen." Some points in this review cannot 
be passed without comment. 

Almost at the beginning, the reviewer sums up 
the tenor of the book in the words . the author 
" treats of the evolutionary history of every phylum 
both in the animal and in the vegetable kingdom 1 '* 
He has thus neither learned from the title, preface, 
and contents of the book, nor communicated to the 
reader of the review, the fact that “Geschichte"— 


that is, history—is not identical with “ evolutionary ” 
history In my mmd, the history of organisms tends 
to follow three courses, namely : (1) a simple account 
according to the chronology of the fossils and to the 
recent changes of fauna and flora; (2) showing the 
superiority of differentiation and centralisation 
(integration, Herbert Spencer), in contrast with the 
inferiority of differentiation alone; (3) phytogenetical 
counexion, the latter being the hypothetical part of 
the history. Thus the reviewer apparently aid not 
understand that this mode of treatment leads, 
among other things, to securing, for his part, in good 
cases phytogeny more dependent than hitherto on 
empirical chronology, and to gain perhaps here or 
there an adaptation to each other of isolated phylo- 
genetical hypotheses. 

Furthermore, the reviewer enumerates two themes, 
of which he laments the absence of any attempt at 
explanation in the book. Well, the law of re¬ 
capitulation is by no means explained in detail, but 
" the value and the limitations of the evidence from 
fossils " is discussed in a distinct manner in what to 
me is one essential respect, namely, that, on the 
average, the number of fossils diminishes at an 
accelerated rate when we go down to the older 
geological formations, and that, where it completely 
vanishes in pre-Cambrian times, we are still in a 
period approximately recent relative to the periods 
of origin of life, as well as of forming the chief branches 
of the genealogical tree. 

Concerning the phytogeny of the Turbellaria, the 
reviewer says ; " Not a word is mentioned of Lang's 
brilliant theory of their derivation from Cteno- 
phora , . ./' etc. This theory, however, is mentioned 
in the book, pages 303-6, in the chapter on the Cteno- 
phora, in some twenty lines, where I say that it seems 
to me “ somewhat too distinct/ 1 Moreover, the 
more recent view of Wilhelmi, perhaps not yet known 
to the reviewer, is recorded and adopted. The same 
theory is briefly mentioned again on page 659, in 
order to compare the hypothetical place of the 
creeping ctenophores with that of the aipnoid Ashes 
and that of the Bennettit plants. 

« The reviewer remarks, ''how ill-founded is Franz's 
comparison of the cystid and the echinoid .because 
both have a spherical shape." The book, however, 
says that probably the echmoids were derived “ from 
rt cyi9tids with five Short arms." Therefore, according 

jjaar-meaning, these cystids, besides the ancestors 
as fossils, were not spherical, as also 
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in the greatest number of fossils the arms are only 
broken off. 

With this, to be sure, I do not wish to deny that 
the reviewer's objection, that the sucker of attach* 
ment of asterid larvae is identical with the attachment 
of the stalk of the crinoids, can be right; and here 
again, if I may add in short a phylogenetical con¬ 
sideration, I should not believe Bury’s and the 
reviewer's phytogeny of the Echinodermata to be 
persuading, nor should I mean that F. Muellef's 
and the reviewer's interpretation of the Nauplius 
(ancestral) is more suggestive than mine (modified 
metatrochophora). As to the Echinodermata, I dq*f> 
not understand how it can be overlooked that by 
far the greatest probability is in favour of the origin 
of the radiometry of this great phylum m fixation, 
since fixation has effected all other radiometry, or, 
at any rate, nearly all others, in the animal and vege¬ 
table kingdom, and since Balanoglossus, the creeping 
allied form to the echmoderms, is not radial. There 
is a striking parallelism: annelids-*-brachiopods, 
enteropneusts-*>echmoderms, if we assume that the 
non-radiometry of the brachiopods has caused tower 
vitality or vie tori ousness and the less modulation of 
these animals also fixed, compared with the echino- 
derms. To present such ideas, connected with each 
other, though in many cases partially hypothetical, 
and surely to be in future again adapted to the 
considerations presented from other points of view, 
is to be one of the tasks of the “ history of organisms." 

As to the Nauplius, the identification, though only 
approximate, of a living marine larva with a Cambrian 
fossil would be strongly against the tendencies of the 
book, and to the intentions of the author More¬ 
over, I see no essential resemblance between the < 
four - segmented Nauplius and the multisegmented 
Cambrian Marrella. without regard to the question 
whether this interesting form, perhaps nearly the 
missing-link between branchiopods and trilobites, 
could have been mentioned in the book. 

V, Franz. 

Zool. Inst, and Phylet. Museum, 

Jena. 


I am sorry if I misunderstood the objects aimed 
at by Prof. Franz's book, “ Die Geschichte der 
Organismen/' I admit that the German word 
" Geschichte " is capable of being understood in two 
senses, namely, (1) a general descriptive account, 
and (2) evolutionary history. Since Prof. Franz 
holds the chair of phytogeny in his university, I 
understood “ Geschichte " in the latter sense. All 
I can say is that if he intended it to be understood 
in the former sense, a task of such gigantic dimensions 
could riot be attempted in a work of the size of his 
book. I gather that he intended to bring phylo¬ 
genetic hypotheses into relation with fossil discoveries; 
wi this aim I am in entire sympathy with him, however 
little success may have attended his efforts. 

The object of my review was thus to point out that 
phylogenetic theory must remain a matter of personal 
taste, until the foundations on which it should rest 
are discussed and defined. These foundations are, 
as it seems to me, three, namely : 

(1) When a number of closely allied species or 
genera are compared together, the more specialised 
amongst them nave been evolved from the mote 
generalised. 

(2) When a close succession of allied fossil forms 
has been discovered in the same locality, becoming 
gradually’ changed as we pass from older to younger 
beds, this indicates a true evolutionary series. 

(3) When the same larval form is found in the life 
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histories of diverse members of the same great group, 
it represent* in modified and simplified form a common 
ancestor; and when the youth forms of certain 
members of a group closely resemble the adult forms 
Of allied members of the same group, then these 
youth forms give the original structure of the allied 
species. 

Now (i) is still able to shed strong light on the 
‘ course of evolution when used with great care by our 
systematic experts ; but its value is far more limited 
than was formerly supposed ; its use implies that one 
living adult form has remained unchanged whilst 
Other allied ones have progressed or degenerated, and 
this assumption is an exceedingly dangerous one, as 
leading palaeontologists like my friend Dr. Bather 
have repeatedly pointed out One has only to read 
Huxley's “ Invertebrate Zoology ” to see to what 
amazing conclusions the use of this method led even 
such a sagacious zoologist as Huxley fifty years ago 

(2) was regarded by Huxley as the best and most 
conclusive evidence for evolution, and in this I 
cordially agree with him its range, however, is 
excessively limited. Such senes are known only m 
a few cases ; and only animals with hard parts in¬ 
timately related to their general organisation can 
give by their fossil remains any real information as 
to the course of evolution It does not help us at all 
with soft-bodied forms like Turbellaria and Annelida, 
and even in the case of Mollusca it gives no informa¬ 
tion as to the course of the evolution of the internal 
organs. Moreover, as Franz himself admits, the 
fossil record begins abruptly at a time when the main 
phyla were already differentiated 

(3) has the widest range of applicability if the 
btogenetxc law is sound. But no one, even the most 
enthusiastic supporter of recapitulation, has denied 
the action of secondary simplifications and modifica¬ 
tions in changing life history ; and it seems to me 
that the task of a professor of phylogeny should be 
to analyse and discuss these secondary modifying 
factors. 

Such factors are, for example : 

(1) The changes involved in transforming a larval 
into an embryonic type of development. 

(2) The distorting effects of yolk and of maternal 
nourishment by a placenta. 

(3) The tendency to represent in life history only 
the functionally more important organs of the 
ancestor and to leave the less functionally active 
entirely unrepresented 

Now I may briefly allude to the cases cited in my 
review where Prof. Franz arrived at what I consider 
to be erroneous conclusions owing to the neglect of 
these principles. 

These are the origin of the Turbellaria, the descent 
of Echinoids, and the significance of the Nauphus 
larva in Crustacea. 

(1) Lang’s theory of the origin of Turbellaria from 
Ctenophora is based on a careful comparison of the 
larva* of the two forms, and that Ctenophora can take 
up creeping habits and become profoundly modified 
in the way in which Lang suggests is demonstrated 
by the recent genera Ctenoplana and Cceloplana 
The latter of these has a " ctenophoroid " larva as 
Kumai has recently proved The opposing theories 
favoured by Prof Franz are based on crude com* 
pansons of the adult forms of Turbellaria and Mollusca. 

(2) Prof Franz is mistaken in supposing that my 
main objection to the supposed cystid origin of 
Kchinoids is that this theory is based on the super¬ 
ficial resemblance of a globular shape in the two 
groups The Cystid ts a Pehnatozoan , that is, a form 
which typically has a stalk for attachment situated 
in the centre of the aboral surface opposite the mouth, 
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The Echin&id ivh&n young is an Asterttid, the globular 4 
shape is non-existent, and the radial canals stretch 
horizontally outwards from the month, The globular 
form develops as it grows older, I speak from 
constant observation as I have Echinoids undergoing 
metamorphosis in my laboratory every year. At 
no period in the life history is there an indication of 
a fixing organ m the aboral region . in the Asteroidea 
such an organ is developed on the oral surface. 

(3) The Nauphus larva represents in some form a 
common ancestor of the Crustacea, since it appears 
in life histories of members of such divergent groups 
as the Euphausioidacea, the Malacostraca, the Cirri- 
pedia, the Copepoda, the Ostracoda, the Cladocera, 
and the Branchipoda. It possesses few visible 
segments, but it is already an arthropod with stiff 
cuticle and jointed legs moving like oars, in this 
respect differing from all Annelida. It is, however, 
not a crustacean, for by definition the Crustacea have 
two pairs of praeoral appendages and at least two 
pairs of limbs converted into jaws, whilst the Naujplius 
has one pair of praeoral appendages and no true jaws. 
The Trilobita were Arthropods of just these characters; 
they had a single pair of antenna*, and all the post¬ 
oral limbs were alike, each provided with the rudiment 
of a jaw-blade but none converted into jaws, and all 
the limbs were of a simple fohaceous character. 
Now in Marrella as described by Walcott, which 
belongs to one of the oldest fossil faunae known, 
we find the Trilobite antenna, but amongst the post¬ 
oral appendages the first two corresponding to the 
Nauphar post-oral second antenna and mandible 
are greatly enlarged forked limbs, whilst the more 
posterior limbs remain in their primitive foliaceous 
condition. Except for these latter limbs Morelia 
1$ a Nauphus, and the absence of the hinder un¬ 
differentiated limbs m the modern Nauplius larva 
would surprise no one acquainted with comparative 
embryology Since, moreover, Marrella is intermediate 
in structure between Trilobita and Branchipoda, as 
Prof Franz justly asserts, this constitutes one more 
argument for regarding it as the ancestor of Branchi¬ 
poda and of Crustacea in general which is represented , 
in ontogeny by the Nauphus. E. W. M. 


The Orientation of Stonehenge. 

Some persons have supposed that the intentional 
orientation of Stonehenge is a theory invented by 
Sir Norman Lockyer. As a matter of fact, it has 
been the opinion of every authority who has dealt 
with the subject from an astronomical point of view 
for the last two hundred years 

Owing to the gradual change in the obliquity of 
the ecliptic, the point on the Stonehenge horizon at, 
which midsummer sunrise occurs is, in the course 
of time, slowly shifting to the eastward. At some 
time in the remote past the point of sunrise, viewed 
from the Stonehenge site, would have been beyond 
the azimuth of the axis line on the northern side* 
The midsummer sunrise now occurs to the east of 
the axis line, having passed that azimuth some 
thousands of years ago. 

At some date in the past, therefore, the midsummer 
sunrise undoubtedly occurred aLa point on rite horizon 
in line with the axis of Stonehenge. Thi$ is a,’ 
theory, but is an absolute astronomical fact depend* 
ing on the physical constitution of the solar system. 

It is generally agreed a 
of the present structure 
axis, as nearly as they wi 
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horizon at which midsummer sunrise occurred at 
that date. 

To enable us to discuss intelligently the probability 
of an intentional orientation by the Stonehenge 
builders, it is necessary in the first place to ascertain 
the approximate date at which nndsummer sunrise 
actually occurred in line with the axis. This problem 
has been dealt with from time to time by different 
experts, and most completely by Sir Norman Lockyer. 
The methods adopted for this investigation are set 
forth in the present writer's recently published work 
on Stonehenge, m the chapter on " Astronomical 
Considerations/' to which the reader is invited to 
refer. 

On the data there set forth Lockyer found the 
obliquity of the ecliptic which would cause midsummer 
sunrise to take place at a point on the horizon on the 
line of the axis to be 23 0 54" 30' According to 
Simon Newcomb (the eminent American astronomer) 
the date at which the ecliptic made this angle with 
the equator was about 1840 b,c 

Owing to want of precision m the data Lockyer 
considered that the possible error might affect the 
date to the extent (plus or minus) of as much as 
200 years We may conclude, therefore, that—as 
determined b> astronomical considerations—the date 
at which midsummer sunrise occurred on the line 
of the axis of Stonehenge was sometime between 
2040 n c. and 1640 b c 

Now it will be observed that this is just about the 
date now generally agreed by archaeologists as the 
probable date of the building of Stonehenge. 

We may conclude, therefore, that the builders of 
the present structure of Stonehenge did, as a matter 
of fact, direct the axis of their new building, either 
exactly or very nearly, to the point on the horizon 
at which the sunrise at midsummer then took place 
It may, of course, be contended that this remarkable 
agreement is a mere chance coincidence The fact, 
however, remains as stated 

The accuracy of Sir Norman Lockyer’s calculations 
has never been questioned, and the results obtained 
can readily be checked by any competent computer. 
The margin of error (200 years either way) appears 
sufficient to allow for any want of precision in the 
data. E. Herbert Stoxe, 

The Retreat, Devizes, 

May 1 


A Stranded Cetacean. 

A brief account of the stranding of a Cetacean in 
the neighbourhood of Langness, Isle of Man, will 
probably interest many readers of Nature This 
event was reported to me and my colleagues on 
Saturday, May 9, and in the afternoon of that day I 
accompanied Mr. J. R. Bruce to the spot, which is a 
small creek on the Langness peninsula. Here we 
were joined by Mr, P, M, C. Kermode, Curator of the 
Manic Museum, Douglas, and along with him we 
obtained a good series of measurements and photo¬ 
graphs. From these we conclude that the specimen 
is a rorqual (Balaenoptera «p.), but this identifica¬ 
tion awaits confirmation. From the measurements 
obtained I select the following; Length, from tip 
of' upper jaw, along back, to notch between tail- 
flukes, 46 ft. 6 in.; breadth of tail, from tip to tip of 
flukes, ix ft, 8 in,; ' tip of upper jaw to centre of eye, 
0 ft. 3 in.; length of pectoral fin. anterior insertion 
5 ft. 6 in. H. C. Chadwick. 

The Biological Station, 

Port Erin, Isle of Man, 
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Lightning. 

Ever since I was a child I have heard of the idea 
that lightning makes a " swishing " noise when one 
is quite close to it, but I have looked on this as 
a popular superstition I have recently, however, 
had occasion to wonder whether there may not be 
some foundation for the idea On April 24 there 
was a very severe thunderstorm here, quite a number 
of flashes having been within a kilometre and a half 
of this house; a barn was struck one kilometre 
away, and probably also a cottage 450 metres in 
another direction During the storm three men 
were working m a field ; two of them were together 
close to a holly tree m a hedge, there was a very 
bright flash of lightning, with a just perceptible 
interval between the flash and the thunder At the 
moment of the lightning there was quite a loud 
swishing sound in the holly tree, as though, they 
said, a sudden blast of air went through the tree ; 
the sound occurred definitely before the thunder 

At about the time of the occurrence the wind rose 
to 30 miles per hour and gradually fell off to about 
13 miles per hour , both men, however, are positive 
that there was no wind at the time, but that it got 
up shortly afterwards when the rain began The 
flash must have been very close as they both smelt 
" sulphur "—nitrogen peroxide . and thev could 
scarcely see anything for some moments The third 
man was about 230 metres away and was close to 
an oak tree to which he had his back , he says that 
when the flash came there was a noise in the tree 
as though it were M on fire/’ He turned round 
expecting to sec that it had been struck, but neither 
oak nor holly showed any signs of having been struck. 
Is it possible that in the neighbourhood ot a flash, 
brush discharges may take place from trees and 
other points > C J. P Cave. 

Stoner Hill, Petersfield, Hants, 

May 12 


Decay and Regeneration of Radio-luminescence. 

It is well known that the luminescence produced in 
certain materials subjected to the action of the radio¬ 
active rays decreases with time and that the colour 
of the luminescence changes, while at the same time 
the material itself also changes in colour. From 
experimental work covering more than two years and 
still under way, we are led lo believe that the decrease 
in luminescence of phosphorescent zinc sulphide, etc,, 
is probably due to the masking of the radiation 
luminosity by the colour which the material acquires, 
due to the action of the radiation 

For example, small glass tubes containing radon 
initially glow quite brightly with a yellowish-green 
light, but the glass soon turns either brown or blue, 
and in the course of a few days the tubes glow very 
faintly, if at all If the tubes be heated sufficiently 
just to discharge the coloration, the glow returns. 
This operation can be repeated with no apparent 
change in the property of the glass to glow under the 
action of the radon rays 

The coloration of the glass is not a surface pheno¬ 
menon, and the colour produced, whether brown or 
blue, seems to reach a colour depth beyond which 
further radiation produces no apparent increase in 
the coloration. 

Since the observation of the behaviour of glass 
under radiation and the restoration of its lumin¬ 
escence by discharging the coloration by heating, 
phosphorescent zinc sulphide has been investigated. 
Here again the visible radio-luminescence and the 
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phosphorescence decrease as the coloration increases, 
and eventually zinc sulphide, which originally gave 
a brilliant phosphorescence in daylight, no longer 
responds, and it is only faintly responsive to alpha 
radiation However, on heating this zinc sulphide 
just sufficiently to discharge the coloration, no differ¬ 
ence m any of its properties can be detected between 
such revived zinc sulphide and some of the same 
material which has not been subjected to radiation. 

This investigation is being continued and a more 
detailed report will be given later. 

Charles H, Viol. 
Glenn D Kammer 
Arthur L Miller. 

Radium Research Laboratory, 

Standard Chemical Company, 

Pittsburg, Pennsylvania, 

April 13 

Hydra and the Tadpoles. 

The following observation was made by Mr J T 
Wadsworth, the steward of the zoological laboratory 
in the University of Manchester. 

On April 25 a tadpole in a small aquarium was seen 
to be behaving in an unusual way It was swaying 
to and fro with its head down, and appeared to be 
attached to the side of the aquarium by its tail. 
Further observation showed that it had been captured 
by a hydra and was held securely by the tip of its tail 
The movements of the tadpole became feebler and 
feebler, and in half an hour they ceased altogether, 
the tadpole being evidently dead or completely 
narcotised A quarter of an hour later, as no further 
signs of vitality appeared in the tadpole, the hydra 
with its enormous prey w*as carefully detached from 
the side of the aquarium and preserved m Carnoy’s 
fluid 

The accompanying illustration (Fig. 1) is a repro- 



Fic r.—A tadpole 9 mm in length, captured and killed by a hydra The 
hydra u seen in a contracted condition, attached to the tip of the tad¬ 
pole’s tail x 8 


duction of a careful drawing to scale made by Miss 
M. Jepson of this preparation As this is the first 
recorded case, I believe, of a tadpole of this size 
(9 mm. in length) being captured by a hydra, it is 
probably not a common occurrence. The question 
might, therefore, arise as to whether the tadpole was 
in a normal healthy condition It may be remarked 
that, as the hydra was attached to the glass about 
half-way between the surface and the bottom of the 
aquarium, the tadpole must have been captured 
while swimming, and when first observed the move¬ 
ments of the tadpole were fairly vigorous. In any 
event, it is a very remarkable illustration of the 
strength of the hydra’s grasp and probably also of 
the toxic powers of the nematocyst fluid 
TT , Sydney J Hickson 

University of Manchester, 

May 4. 


Rainfall Correlations in Trinidad. 

In connexion with my communication to Natube 
(February 7, p 192) on the above subject, it may be 
of interest to mention that I have recently received a 
letter from my friend. Dr Preston E, James, Depart* 
ment of Geography, University of Michigan, inform- 
ing me that at the meeting of the Association of 
American Geographers at Washington last December, 
he recorded in an address on " Geographical Factors 
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in the Trinidad Coconut Industry 0 certain comla- 
tions between rainfall and coconut yield. In Con¬ 
nexion with data obtained from a large estate in the 
extreme south-east of the island, he found a positive 
correlation between the rainfall of one six-month 
period and the quality of the nuts six months later, 
" quality 0 being a matter of the proportion of 
selected nuts—which will not pass through an iron 
ring 4 inches in diameter—and " rejects ” and " culls M 
—or those that will. (This grading into “ selects M 
and " culls " is the recognised commercial practice 
where coconuts, as nuts and not as copra, are .ex¬ 
ported to northern markets.) Dr. James claims to 
have found a positive correlation of 0733 ±0*072. 
The correlation for the same six-month penod, that 
is, without any lag, was 0*50810*109 

In my communication to Nature, which dealt 
mainly with my own investigations in regard to rain¬ 
fall and cacao yields, I gave the impression that rain¬ 
fall and coconut yields had not been studied, being 
unaware of Dr James's work, which has not yet been 
fully published 

Dr. James's work evidently constitutes a useful 
contribution to our knowledge of Trinidad’s economic 
geography, and I presume that it is of considerable 
botanical interest to learn that the size of the coconut 
(not the entire drupe, but the endocarp and endo¬ 
sperm) is closely associated with rainfall, and that 
tne extent of the relationship has been statistically 
determined under certain conditions 

W R Dunlop. 

34 Kensington Court, 

London, W,8, March 26 


On the Spark Spectrum of Tungsten In a 
Helium Vacuum Arc. 

Prof O W Richardson, in a paper entitled 11 The 
Striking and,Breaking Potentials for Electron Dis¬ 
charges in Hydrogen ' Y (Proc Roy Soc 106, p. 640, 
December 1924), comments on the interesting fact 
that when a barium coated cathode burned out in an 
atmosphere of hydrogen, the spark lines of barium 
were developed instead of the arc spectrum 

We have observed a very similar phenomenon in 
which a hot tungsten cathode used in the operation 
of an arc at low pressure m pure helium is capable of 
developing the spark spectrum of tungsten. The 
conditions necessary for the development of this 
spectrum do not require temperatures high enough to 
burn out the filament, but the lines invariably make 
their appearance when it is raised to dazzling incan¬ 
descence either by the thermo-ionic bombardment of 
the helium, or by a direct heating current, or prefer¬ 
ably, by both. The relative intensities of the lines 
are distinctly modified from those given in the standard 
tables of wave-lengths, which fact is doubtless $9 be 
attributed to the presence of helium. For this reason, 
one has to go to some pains to be certain that the 
lines are those of the tungsten spark spectrum, Mr. 
S J. Metzler has recently, in this laboratory, estab¬ 
lished this fact beyond a doubt. * 

Because of the wide use of the spark lines of refract¬ 
ory metals as secondary standards in wave-length, 
determinations, and the difficulties encountered by 
various workers in this important field, with respect 
to precision determinations of these wave-lengths, due 
to pole effects and pressure shifts, it may be that the 
production of the spark spectra of these substances 
helium vacuum arc conditions will enable them to be 
used with much greater reliability. T 

^ w , Harvey B, Lemon. 

Ryerson Physical Laboratory, , ; v ' 

The University of Chicago, April a* 
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The Story of the Mont 'BUnc Observatories. 

By Dr. A. E. H. Tutton, F.R.S. 


T^Hfi announcement of the death of Joseph Vallot, 

A the founder and director of the permanent 
Observatory on Mont Blanc, at the age of seventy-two 
years, at his residence in Nice, will doubtless render 
the following account of some special interest. After 
I had made a particularly memorable ascent to the 
summit of Mont Blanc in magnificent weather on 
August 9, 1923, spending some time, both on the 
ascent and on the return to Chamonix, at the most 
welcome refuge and observatory of M. Vallot on the 
rocks of the Rocher des Bosses, at the height of 14,312 
feet—it was obyious that the veteran mountaineer and 
scientist was in failing health—I was fortunately able 
to persuade M. Vallot to put the salient facts regarding 
the Mont Blanc observatories in writing. M. Vallot 
responded most kindly, and prepared a typed and 
signed statement, which is now of such interest and 
importance that it has been freely translated and 
embodied, with some additional facts of earlier date, in 
the following account. Indeed, M. Vallot gave special 
permission, almost a request, that its essence might be 
contributed either to Nature or to the Royal Astro¬ 
nomical Society, and it is with great pleasure that this 
account is now at last written, although the sad cir¬ 
cumstance of M. Vallot's passing from the magnificent 
scene of his life-work on Mont Blanc, in the valleys 
around which he will be greatly missed as a munificent 
friend and benefactor, renders the occasion one which 
the scientific world will deplore. 

The summit of Mont Blanc, the highest point of 
Europe, 15,782 feet high, is a dome of snow absolutely 
unbroken by rock of any shape or kind. It is large 
enough to accommodate three or four parties of climbers 
at a time, of not more than four on each rope. When 
M. Eiffel made his celebrated sounding of its depth, 
for the purpose of deciding how the summit observatory 
of M, Janssen was to be erected, he excavated a tunnel 
or trench 150 feet long and 50 feet deep without 
touching anything but snow and hard ice, so that the 
depth of the snow cap must be immense. 

It will be recalled that Mont Blanc was climbed for 
the first time by Jacques Balmat and Dr. Paccard (who 
reached the summit perhaps an hour after Balmat') on 
August 8, 1786, ascending by the Montague de la Cdte, 
where they spent the night at the edge of the glacier, 
the Grand Plateau, and the Rocher Rouge. The next 
year it is a tradition that Balmat again ascended it on 
July 5, with two Chamoniards, Cachat and Tournier. 
But whether that be fact or not, on August 1,2, and 3, 
1787, Balmat conducted to the summit the well-known 
savant H; B. de Saussure, accompanied by his valet 
and eighteen guides, mostly laden with scientific 
apparatus. They reached the summit about 11 a.m. 
on August 3, and stayed there four hours while de 
Saussure carried out some of his contemplated experi¬ 
ments. But the whole party were grievously afflicted 
Wtil mountain sickness. Indeed, very few of those 
who ascend Mont Blanc escape after pairing the 12,000 
feet level, as the) writer, who only suffered from it once 
befcra in twenty-five years of climbing, can well 


r* : :$*j* -year, 4788, de Saussure more, or less 

’I ’ • 


completed his experiments at a lower level, in a hut on 
the Col du G6ant, where he spent fifteen days 

In 1844 Prof. Bravais (so well known as the pioneer 
of our knowledge of space-lattices in crystals), with 
MM. Martins and Le Pileur, reached the summit, on 
August 17, and spent five hours in making observations. 

In 1858 Prof. Tyndall ascended Mont Blanc and 
placed a thermometer with an iron stem four feet deep 
in the ice, in order to attempt to measure the winter 
cold. On August 21, 1859, he again made the ascent, 
accompanied by Prof. Frankland (afterwards Sir 
Edward), but they could not even find the thermometer. 
A second attempt failed through the thermometer being 
found broken. On this 1859 ascent the effects of solar 
radiation and of height on the rate of combustion were 
! studied. Six candles were weighed at Chamonix, 
burnt for an hour in the Hotel de TUnion, and the loss 
of weight determined. The same candles were taken 
to the summit of Mont Blanc, and allowed to burn for 
an hour in a protective tent. The aspect of the flame 
surprised them, for it was “ but the ghost of what it 
had been at Chamonix,” being enlarged, pale, and 
feeble, suggesting diminished energy of combustion. 
Yet when the candles were weighed again after return¬ 
ing to Chamonix, it was found that the loss was almost 
exactly the same as before. The result was due to the 
greater mobility of the air at this great height, the 
oxygen molecules making up for their smaller numbers 
by their increased rapidity of movement. 

Scientific observations were afterwards made on the 
summit by Prof. Hodgkinson on July 14, 1866, by 
Prof. Soret of Geneva on July 21,1867, and on August 6, 
1875, by M. Jules Violles of Grenoble, the last men¬ 
tioned finding the temperature of the sun's rays to be 
4° C. higher at the summit than at the foot of the 
Bossons glacier. 

The ice movements at the summit were thus early 
recognised by Prof. Tyndall, whose thermometer must 
have moved some considerable distance It reminds 
one of a statement by Capt. Sherwill, who, with 
Dtf. E. Clarke, climbed the mountain in 1825. that 
Napoleon ordered a cross to be erected on Mont Blanc, 
and his command was carried out by Jean Marie 
Coutet. But the cross only remained erect for four 
hours, and in four days was thrown down and had 
entirely disappeared. 

M. Joseph vallot made his first ascent of Mont Blanc 
in 1880, purely as a climber. But in 1886 he returned 
to Chamonix, and made his first scientific expedition 
to the summit. The next year, 1887, he made another 
expedition and stayed three days on the summit, 
under a simple canvas tent, a feat of great hardihood 
which would have become tragic if the weather had 
changed from the fine spell He obtained most valu¬ 
able scientific results on this occasion, and decided to 
endeavour to continue them another summer in some 
more efficient protective building. In 1890, with the aid 
0! more than a hundred guides who offered assistance, 
and a very small financial contribution from the 
Commune, he constructed the first observatory on the 
highest rock, which appeared to his judgment to offer 
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a good foundation for a durable edifice. It was a little 
flat rock, almost on the level of the snow, which goes 
down very steeply on the Italian (Courmnyeur) side, in 
the little Col between the present refuge hut and the 
Grand Bosse du Dromadaire. The observatory proved 
immediately useful for experiments, and was enlarged 
twice, in the succeeding summers of 1891 and 1892. It 
was at a height of about 13,500 feet, measured about 
16 by 10 feet, and was about 10 feet in height. It was 
divided into two portions, one for observers and the 
instruments, and the other as a refuge for climbers. 
Shortly afterwards, the climbing portion became such 
a nuisance to the observers that M. Vallot, at his entire 
expense, constructed the present separate refuge hut 
on the Rocher des Bosses at an altitude of 14,312 
feet 

Unfortunately the little flat rock on which the 
observatory was built proved not to be the ideal spot 
which it was hoped it would be , the snow-field 
mounted up to it little by little, and ended by envelop¬ 
ing the little wooden structure up to the roof, rendering 
it unsanitary and almost uninhabitable. M. Vallot, 
however, was not discouraged, but, again entirely at 
his own expense, had a suitable foundation blasted in a 
part of the Rocher des Bosses, near to the refuge hut, and 
re-erected his observatory there, the work lasting forty- 
five days of the summer of 1898 The new building, 
constructed on a rock with a good escarpment, could 
not possibly be buried m the snow, and after twenty- 
seven years still defies the terrible tempests which 
break so suddenly and so often over this mountain. 
Each year it has afforded to scientists who desired to 
use it, after arranging with M Vallot, a safe and 
relatively, remembering the position, most comfortable 
shelter in which to conduct their experiments 

Prof P. J. C. Janssen, of Pans, the well-known 
astronomer, made an expedition to the Vallot observa¬ 
tory in 1890, and while there conceived the project of 
establishing an observatory of his own on the snow of 
the summit itself, in spite of the advice of M. Vallot, 
who tried to make him see that it is impossible to 
construct anything of stability on a glacier. M. Vallot 
says in a letter to the writer : “ Janssen etait un grand 
astronome, mais il ne connaissait les glaciers, et il a eu 
tort de ne pas vouloir tomter ceux qui les connaissaient, 
Il a voulu lutter contre le glacier, contre la nature ; ce 
n’etait pas possible, ct il a eu un echec retentissant.” 
At the request of M. Eiffel, M. Vallot lodged in his 
observatory the engineers and workmen sent by M. 
Janssen, and the observatory on the summit was con¬ 
structed in 1893. A large telescope with 30-cm. ob¬ 
jective was installed ; but it was never possible to use 
this beautiful instrument on account of the instability 
of the glacier base. The meteorograph, constructed to 
work automatically, became frozen and entirely stopped 
in a few days Hence, the observers had to be content 
with making studies in physics and astronomical 
physics, analogous to those which had been carried on 
continuously in the Vallot observatory. An expendi¬ 
ture of no less than 300,000 francs (then 12 pool.) had 
been incurred, furnished by public-spirited and scientific 
subscribers, to obtain very slight results. 

Almost as soon as it was constructed, the summit 
observatory commenced to sink in the snow, Which 
began to hold it as in a cup. The building was of two 
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storeys and about 23 feet high, and the roof formed a 
kind of outlook-platform, approached by a spiral stair¬ 
way in a little tower. In 1900 the platform had sunk 
to the level of the snow of the summit, and to prevent 
the building being engulfed altogether, the snow around 
it had to be excavated away each year, in order that 
the upper storey might be used. But this labour soon 
became too considerable, and was given up in 1906. 
The snow then mounted over the roof, and in 1908 had 
covered it for a depth of more than a yard, leaving only 
just visible the top of the tower. 

M Janssen died in 1907, and as some funds remained 
a committee of management was formed, and M. 
Vallot was made director. In 1908 a delegation met 
on the summit, and certified that the observatory was 
buried, deformed, and breaking up It was decided to 
abandon it, and the instruments were brought down. 
At the suggestion of M Vallot the salvage of the debris 
was decided on, and in 1909 it was dug out and trans¬ 
ported, more or less piecemeal, to the Col des Bosses, 
near to the spot where M, Vallot had erected his first 
observatory, where it is being gradually used for fire¬ 
wood for the Vallot observatory and hut. The ob¬ 
servers sent by the Committee were accommodated by 
M. Vallot in his observatory, which appears to be now 
well off for fuel, formerly a very grave difficulty 

When the present writer reached the Col des Bosses on 
August 9, 1923, the first thing that attracted his atten¬ 
tion was the remains of the Janssen observatory, lying 
dearly marked on the snowfield. A few further par¬ 
ticulars were afforded lnm by M. Paul Cupelin, guide 
chef of Chamonix. According to the latter the summit 
observatory, just before being dug up, had begun to 
work its way out towards the Chamonix side of the 
mountain ; its transport had been a very difficult 
matter, the whole of the parts being entirely carried 
2300 feet of descent on the backs of porters and with 
the help of ropes fastened to posts driven into the 
steep snow slope. 

The Committee was very unwilling to abandon the 
summit, and suggested to M. Vallot that he should 
utilise part of the debris to construct a small light 
laboratory on the summit, capable of being brought 
to the surface each year. M. Vallot consented, but 
with much misgiving. He had the little hut erected, 
but warned the Committee that it would not be safe 
against thunderstorms. The next year M. Vallot’s 
people were able to relieve it from the submerging snow, 
but unfortunately his warning was but too soon verified, 
for an expedition which had imprudently stayed in the 
laboratory too long were caught in a violent thunder¬ 
storm and a member of the party was killed by light¬ 
ning in the hut. The next year, 1912, no workmen 
could be found willing to dig out the laboratory, which 
was deeply submerged in snow. In 1913 it had entirely 
disappeared, and soundings and borings made to locate 
it failed to find any trace of it. Doubtless, some day, 
this second summit observatory will work its way out 
to the Chamonix side, towards which the ice movement 
appears to be especially directed, and repiind the world 
of its fugitive, useful existence. M. VaUot’s predictions 
were thus once more remarkably verified. 

The impression that appears to have been current, 
that observers spent the year in the Janssen laboratory, 
is, of course, quite wrong. It was only habitable m 
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the short summer season, from the middle of June to 
the middle of September, the usual climbing season. 
The observers prepared all their experiments in the 
valley, made the ascent and possibly stayed two or 
three days, and then descended. The Vallot observa¬ 
tory is visited every year by young science graduates 
sent out by the Soci<$te des Observatoires, and regular 
memoirs are printed and published. Indeed, there is 
usually a waiting list of young savants eager for places 


in the observatory, which is remarkably comfortable 
considering the height. Fortunately it is likely that 
some members of M. Vailot's family will continue the 
good work, and it is only right that every credit should 
be given to the great and generous man, great in every 
sense of the word, who in 1920, at the age of sixty-six, 
made his thirty-fourth and last expedition to the 
summit of Mont Blanc, and has just passed away amid 
the deepest regret. 


Soaps and the Theory of Colloids . 1 

By Prof. J. W. McBain, F.R.S. 


T HE subject of colloids has suffered from an excess 
of conflicting speculations in the absence of 
precise and definite experimental evidence. It is still 
found difficult to devise methods of experiment which 
will yield exact, and also unambiguous, results. 

At the time when we began work in this field one of 
the chief recognised characteristics of colloids was their 
changeability and the dependence of their behaviour 
upon the vagaries of individual specimens. The object 
was thoroughly to study one typical colloid in order to 
supply the definite evidence required for testing or 
building up the theory of the subject. No general 
theory can be true which is incompatible with carefully 
established experimental evidence obtained with any 
one typical material 

Our chief experience is that the more carefully the 
colloid is studied the less colloidal it is found to be 
Soap is a unique material for the investigation of col¬ 
loidal phenomena, because it illustrates nearly all the 
behaviour found in other colloidal systems, and it is one 
of the few common reversible colloids which have a 
definite, simple, known chemical formula. Last and 
most important, all results with soap solutions are 
quantitatively reproducible, and, in the many cases 
where our results have been tested in other laboratories, 
the experimental data have always been confirmed. 
We have been able to find one precise relationship after 
another, so that the results are almost lifted out of the 
colloidal field. Nevertheless it remains true that soaps 
are typical colloids, and that the results arc of general 
significance in determining the behaviour of colloids 
and their relationship to other states of matter. 

Soaps exhibit an apparently inexhaustible variety of 
behaviour, and few days pass without some new and 
interesting observation being made. A great deal of 
incidental information is obtained in the quest. For 
example, under certain conditions twice as much soap 
is required for a given amount of detergent action if the 
soap solution is allowed to stand for a day before use. 
Again, Miss Laing has carried out analyses which show 
that the substance which accumulates in the surface of 
soap solutions and of soap films is not free fatty acid 
but an acid sodium soap, a very slight excess of 
alkalinity in the soap solution converting it all to 
neutral sodium or potassium soap. 

Soap is important as a type of a great class of sub¬ 
stances known as colloidal electrolytes. It is essential 
to examine carefully the evidence obtained by a study 
of ordinary solutions of soap, since from it follows 
directly^ proof of the micellar theory. The essence of 
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the micellar theory is that not the chemical molecules 
but aggregates of particles are the colloidal units. 

It is necessary to show that hydrolysis, although 
always present to a slight extent, does not account for 
the major properties of the solutions There are only 
traces of free fatty acid present, and there is but little 
free alkali, far less than in sodium carbonate , this has 
been shown by half a dozen independent quantitative 
methods. Hydrolysis is only of importance in dilute 
solutions This is borne out by the fact that the 
hydrogen soap, cetyl sulphomc acid, has properties 
exactly parallel to ordinary soap in concentrated 
solution. Hence the major properties of a strong soap 
solution are due to the soap itself. 

We have found that in dilute solution, soaps are 
ordinary crystalloids, just like common salt, and dis¬ 
sociate into sodium and potassium 10ns and simple fatty 
10ns. Upon concentrating the solutions, however, the 
undissociated soap molecules aggregate to form large 
particles of neutral soap, that is, neutral micelles. 
Likewise the fatty 10ns unite in small groups to form 
a new type of particle—the ionic micelle—in which 
there is one free charge for each fatty ion. By changing 
the concentration or the temperature, all intermediate 
proportions of these constituents can be produced 
This may be summarised in the following scheme . 


NaCl 
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The evidence for the foregoing conception is based 
upon a study of osmotic effects and of electrical con¬ 
ductivity. The osmotic effects as exemplified by the 
lowering of freezing point, of dew point, and of vapour 
pressure, and also the minimum pressure required for 
ultrafiltration, are m general half the values to be 
expected for the same concentrations of a typical salt 
such as sodium acetate. On the other hand, the con¬ 
ductivity of concentrated solutions is fully equal to that 
of sodium acetate. A large mass of data obtained 
chiefly in the laboratories of the University of Bristol 
has established both these truths 
If now the whole of the osmotic effect be taken as a 
measure of the sodium ions present, thus leaving no 
other crystailoidal constituent, rather less than half 
of the observed conductivity is accounted for. The 
other half of the conductivity must be due to colloidal 
constituents, and one of these constituents must have 
the ^ame number of negative charges as there are posi¬ 
tive ions : this is the ionic micelle. The undissociated 
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The conceptbns put forward are 4 quf^rttitfctivtf " 

pretation of the constitution of soap solutions au 4 
therefore open to many kinds of direct test. One df 
the most cogent has been filtration (or ultrafiitration)- 
through such a membrane as cellophane, the familiar 
transparent sheets of cellulose used in wrapping 
chocolates and certain high grades of soap. Dense 
membranes may be obtained through which a soap 
solution passes unchanged when it is in such dilution 
that conductivity and osmotic effect show it to be 
crystalloidal ; that is, consisting of simple molecules 
and ions. The same membranes hold back all the soap, 
allowing only water to pass through when the soap 
solution is sufficiently concentrated that* according to 
the argument already given, the soap is entirely in col¬ 
loidal form, neutral and ionic micelles. Intermediate 
solutions can be tested for the amounts of crystalloidal 
and colloidal constituents. Further, membranes with 
pores of any size may be obtained the diameter of which 
can be measured by the pressure required to blow air 
through them when wet; with these it is possible to hold 
back the neutral micelle allowing the ionic micelle to 
pass through. It is evident that the membranes too 
have a micellar structure. Again, by using a reference * 
substance such as a salt, it is possible to measure the 
hydration of the colloid which is held back by obtaining 
a filtrate which on occasion is twice as concentrated in 
reference substance as the original solution. In this 
way it is shown that the micelle contains about ten 
molecules of water for each equivalent of soap. 

Throughout the foregoing discussion only solutions, 
that is, transparent fluids, have been mentioned. The 
place that these colloidal electrolytes play in the general 
classification of all the known varieties Solutions is 
shown in the following diagram, where each type merges 
by gradual transition into the next. 

CRYSTALLOID 

SEMI-COLLOID WEAK ELECTROLYTE 

OSATN/HS Mg Cl M 


soap, too, must b 6 in the form of aggregates or colloidal 
particles because of its negligible osmotic effect: this 
lathe neutral micelle, and of the two it is the more 
important. 

long ago Selmi and Nigeli emphasised that not the 
chemical molecules, but larger aggregates, were the 
Colloidal units out of which all larger structures are 
made. Nageli in 1858 coined the word “ Micell ” from 
wtica (a crumb), in order to have a term with no pre¬ 
supposition of crystal or any other particular structure. 
Many years of study of starch convinced him that the 
micelles of which these granules are composed are 
essentially crystalline, and now the X-ray work of 
Debye and Scherrer and Sponsler has shown that this is 
correct for such colloids as gold sols and wood. 

With soaps there is no direct evidence of crystalline 
structure of the individual micelle, but N&geli would 
have approved of the name micelle for the ordered 
arrangements based upon conceptions of polarity which 
since 1912 have become fashionable. The particles of 
neutral micelle in soap are found to range from a few 
hundred to thousands of Angstrom units in diameter 
depending upon the soap and the conditions. These 
neutral micelles may be visualised by borrowing and 
modifying a suggestion of S. E. Sheppard’s (Nature, 
1921, March 17, p. 73). Each particle is like a pair of 
military hair brushes, in which the bristles represent 
the hydrocarbon chains of the molecules arranged 
parallel to each other in sheets, two such layers being 
put together hydrocarbon to hydrocarbon. The two 
backs of the brushes on the outside represent the 
hydrate layer and the un-ionised electric double layer. 
A general survey of the facts with regard to the electrical 
double layers (J. Phys. Ghent., 1924, 28, 706) has shown 
that only a minute fraction of such a surface can ionise 
—hence the name “ neutral micelle.” Such a micelle 
would owe its stability to its internal polar arrangement 
of the molecules and to the external heavy hydration of 
the sodium and carboxyl group. The explanation of the 
stability of colloidal particles should be extended to the 
discussion of suspensoid particles where it is usually 
ascribed to the free electrical charges. The present 
conception would explain the stability by the hydra¬ 
tion or solvation conditioned by even an undissociated 
double layer and at its maximum in the neighbourhood 
of uncompensated electrical charges. The principle 
here involved is the commonplace that like dissolves 
like, and that a particle remains in solution when it is 
completely surrounded or coated with chemical groups 
similar to those of the solvent. 

The ionic micelle is more novel and is essentially 
different. It may be visualised by borrowing and alter¬ 
ing a suggestion put forward by Reychler m 1914 for 
particles of soap, and more recently by N. K. Adam. It 
resembles a group of, say, less than a dozen eels tied 
together by the tails, and pointing outwards in all 
directions from the common centre. Each eel is a fatty 
ion with the charged carboxyl group outwards. These 
carboxyl groups also are probably hydrated. Such an 
ionic micelle cannot grow large because the electro¬ 
static repulsion would increase as the square of the 
electrical charges The diameter of the ionic micelle 
as measured is only a few score Angstrom units. Many 
experiments on migration in an electric field have shown 
that the ionic and neutral micelles exist and move quite 
independently of each other. 
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States of matter exemplified by soaps and their sedations, 
—All soaps under suitable conditions can occur in each 
of several crystalline forms, in two forms of liquid 
crystals or anisotropic liquids, and finally in certain 
cases the solutions previously described may set to form 
true transparent jellies. These true jellies are tike 
gelatine jellies in that they are dear Mid elastic, and 
when not under strain they are isotropic; that», dark 
between crossed nicols. .> 

On the other hand, the anisotropic forms which occor 
in higher concentrations are not miscible with the 
isotropic solutions or jellies but coftgtitdM itpamte 
phases. These doubly refracting liquids are f 

but plastic; that is, they do not qwver 
small portions do not flow under the ■ 
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but passively tenjam in any position or shape which is 
-given to them- These anisotropic liquids likewise have 
been found to be colloidal electrolytes. 

It is remarkable that, when an ordinary soap solu¬ 
tion sets to a true transparent jelly, such properties as 
, conductivity and osmotic effect are unaltered. It is 
evident that the same equilibria and the same particles 
exist in each. The jelly structure must be built up by 
the neutral micelles linking together by bonds of residual 
affinity (Trans. Faraday Sqc., 1924, 20, 22) to form 
larger structures without losing their individuality. 
This well explains the reversible transformation of true 
jellies to sols. 

There are at least two crystalline forms of soap, 
lamellar crystals and curd fibres. Both give X-ray 
diagrams, whilst none of the other forms of soap solu¬ 
tions already described give radiograms. Figs. 1 and 2 
illustrate the appearance of curd fibres under the ultra- 



Fio. i.-imrandcroicopic appearance of curd fibre* forming In t oN» 
bodmm launitc with dark ground Illumination 

microscope. Fig. 3, which is strikingly similar, is taken 
from von Weirriarn and is a similar ultramicroscopic 
picture of banum sulphate suddenly precipitated from 
concentrated solution. In all cases the curd consists 
of these innumerable crystalline fibres enmeshing 
mother liquor. 

Most of the substances of the type of soaps, such as 
Wes, etc., exhibit many of the forms here described. 
Probably every soap can be brought into each of these 
states under suitable conditions. They exhibit a great 
family likeness, and the conditions differ merely in 
degree, s All these phases are found in the two-com- 
system water: soap,and it has been demonst rated 
that phase rule Applies to their equilibrium with 
No new phases appear when salts are added, 
uThe equilibria are surprisingly subject to Jaw and 
Simple -numerical rules relate the action of 
, each other independent of the 

W , Agam* simple rules hold for all 
^tP‘ I It follows that the’ behaviour 


of the highly complicated pictures of saponified oils 
and fats with various electrolytes met with in soap 
boiling can largely be treated on the simple basis of a 
three-component system. Thus by phase-rule models 



Fig. a,—Ultramicroscopic appearance of curd fibres forming in o 05NV 
sodium behenate, with dark ground illumination 

it is possible to follow and predict quantitatively all the 
soap-boiling processes. 

In conclusion, the hope and expectation may be 
expressed that, when various investigators ha\e carried 



Fro. v—Ultramicroscopic appearance, according to von Weuaam, of gels 
at barium sulphate formed by sudden precapitation from concentrated 
solutions. 

out sufficient careful and many-sided work with a 
number of definite typical materials like the soap which 
has been taken here as an illustration, the theory of 
colloids will ultimately become an exact science in 
which every statement will be demonstrable or subject 
to quantitative proof. 
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1 he' Southampton Meeting 

'T^HEl British Association is about to issue the pre- 
-a liminaiy programme of its annual meeting, 
which will be held in Southampton on August 26- 
September 2 inclusive under the presidency of Dr. 
Horace Lamb, lately professor of mathematics in the 
University of Manchester. Southampton, which the 
Association has not visited since 1882, is one of the 
most interesting centres in the south of England for 
a meeting of this kind. Its University College will 
house several sections of the Association, and affords 
an example of a great educational institution in the 
making The town itself is a focal point of overseas 
communications, and with this feature and the railway 
centenary of the present year m view T , the programme 
gives special attention to various aspects of transport. 
This will form the subject of two days’ discussion in 
the sedions of economics and engineering jointly, while 
Sir Archibald Denny, as president of the engineering 
section, will give an address upon fifty years’ evolution 
in naval architecture and marine engineenng, and an 
evening lecture will be given hv Mr. R. V Southwell 
on aeronautical problems of the past and of the future 
Among other addresses, that to the physical section 
by its president. Dr. G C Simpson, Director of the 
Meteorological Office, will deal with “ The New Idea 
in Meteorology ” The address by Mr. A R Hinks, 
secretary of the Royal Geographical Society, as presi¬ 
dent of the geographical section, will be concerned 
with the science and art of map-making, a subject 
appropriate to the town which is the home of the 
Ordnance Survey Prof A V Hill, presiding over the 
physiological section, will speak on the physiological 
basis of athletic records, and this section and that of 
psychology will jointly discuss the acquisition of 
muscular skill. Mr Tate Regan, in the chair of the 
zoology section, will deal with “Organic Evolution* 
Facts and Theories.” Dr W W. Vaughan, headmaster 
of Rugby, wall address the education section on “ The 
Warp and the Woof in Education.” The sectional 
presidents again include a lady, Miss Lynda Grier, 
principal of Lady Margaret Ilall, Oxford, and a dis¬ 
tinguished economist, who will take “ The Meaning of 
Wages ” as the subject of her address to the section 
of economics. The speakers and subjects for other 
piesidential addresses are * Prof. C H Desch on the 
chemistr} of solids ; Prof. W. A. Parks, of Toronto, 
on the cultural aspects of geology ; Dr T. Ashby on 


of the British Association, 
practical engineering in ancient Rome ; Prof. C. Spear¬ 
man on the mental law of diminishing returns; Prof. 
T. Lloyd Williams on the phaeophyceae and their prob¬ 
lems ; and Dr. J. B. Orr on the inorganic elements in 
animal nutrition. Sectional lectures already announced 
are by Mr. J. E. Barnard, on the observation of the 
infinitesimally small, and by Dr. D. H. Scott, on some 
points in the geological history of plants. 

The many subjects already entered for discussion in 
the sections include the cost of farming and the market¬ 
ing of agricultural produce ; health in schools ; the 
functional significance of size ; the ignition of gases; 
the botanical geography of tidal lands; variations in 
gravitational force and direction , and recent investiga¬ 
tions in the modern psychological field of vocational 
guidance 

The scientific interests of Southampton and its 
neighbourhood are exceptionally varied and attractive 
to visiting members, including the geographical and 
economic position of the town itself, the botanical 
study of the New Forest, the archaeological features of 
Stonehenge, Winchester, and other sites, and the geo¬ 
logical complexities both of the mainland and of the 
Isle of Wight General excursions will be arranged to 
these and to other points, including a visit to the 
Channel Islands after the meeting, if there be sufficient 
demand , and particular scientific interests will be met 
by sectional excursions, such as the special visit of an 
anthropological party to Stonehenge, and inspections 
of the anti-gas school and diving-tender at Portsmouth 
and the aerodrome at Gosport which are being arranged 
on behalf of the physiological section. 

The Association is maintaining its policy of attracting 
junior scientific workers to its meetmgs by making it 
possible for them to attend at a minimum cost, and as 
before has invited (ertarn universities and colleges to 
nominate selected science students to “ exhibitions " 
enabling them to participate in the meeting without 
expense to themselves. 

The programme indicates that the Local Executive 
Committee for the meeting will make every endeavour 
to assist visiting members to obtain hotel, lodging, or 
hostel accommodation, and a form is provided on 
which they may indicate their wishes. A large attend¬ 
ance is hoped for, especially as the opportunity for 
reunion was denied to many members lost year by the 
fact that the meeting was held in Canada. 


Obit 


Mr. W. W. Rouse Ball. 


\\ 7 ALTER WILLIAM ROUSE BALL was born m 
* V London on August 14, 1850, and was educated 
at University College School and afterwards at Uni- 
\ersity College. He was primarily a mathematician, 
but his studies were not confined to one subject, for 
besides gaining the gold medal for mathematics in the 
M A. examination of the University of London, he ob¬ 
tained a first-class m mental and moral science in the 
final honours examination for the B.A degree in 1869. 
1 le t ommeneed residence at Tnnity College, Cambridge, 
in 1870 and graduated as second wrangler and first 
Smith’s prizeman in 1874. He w'as called to the bar, 
and although he did not practise, he published a 
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“ Student’s Guide to the Bar,” which ran through 
many editions. He was elected a fellow of Trinity 
College in 1875, and was a mathematical lecturer at 
the College from 1878 until 1905. He also held the 
post of tutor from 1893 until 190^ an office for which 
he was admirably qualified by his methodical habits, 
his sense of justice, and his wide sympathies. 

With the exception of a few short papers Ball's 
published work on mathematics relates to the history 
of the subject, and appeared between the years *888 
and 1893, It stopped abruptly when he became tut9G 
and although afterwards he wrote again, he directed 
his attention to new subjects. But that MB' 
retained his interest in mathematics was shdwn 
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in *$22 be endowed the University of Cambridge with 
funds for establishing a special annual lecture in that 
subject 

In 1888 Ball published “ A Short History of Mathe¬ 
matics,” which reached a sixth edition in 1915. It 
contains, along with short biographies of the more 
prominent mathematicians, an interesting and well- 
written account of the development of the subject 
from the earliest times to the end of the nineteenth 
century. In 1889 the general history was followed by 
a 4< History of the Study of Mathematics at Cambridge,” 
which, in addition to the information suggested by 
the title, contains an account of the general scheme of 
education at the University in medieval times and 
explains how this gave rise to the modem system of 
honours examinations with their curious name Tripos. 
He was especially interested m the works of Newton, 
and besides a papier on “ Newton's Classification of 
(mine Curves,” printed in the Proceedings of the London 
Mathematical Society (vol 22, 1891), he published 
m 1893 “An Essay on Newton’s Principia ” It is 
interesting to leam from the essay, along with more 
important information, that we may still repeat the 
story of Newton and the apple , for it appears to have 
been told by persons well acquainted with Newton, 
one of whom was vice-president of the Roval Society 
at the time when Newton himself was president In 
1892 appeared the “ Mathematical Recreations and 
Problems,” which is perhaps the best known of Ball's 
books, as it reached a tenth edition m 1922. The 
subject was a congenial one, for it was his hobby to 
collect information about all kinds of tricks, puzzles, 
and paradoxes, and a small book on ” String Figures,” 
which he published later, was another illustration of 
thn habit of mind. 


Ball's later publications deal mainly with the history 
of the University and Trinity College. They include 
u Cambridge Notes,” ” Cambridge Papers,” a short 
monograph on Trinity College, an account of the King’s 
Scholars and King’s Hall, and a “ History of the First 
Trinity Boat Club.” He was also engaged for many 
years in editing, with the assistance of Mr J A Venn, 
the five large volumes which contain the 4t Admissions 
to Trinity College, Cambridge,” 

The record of Ball’s litenary work is a lengthy one, 
but it only represents a part of his activity, for he was H 
able to get through an immense amount of work He 
took his full share (and something more) of administra¬ 
tive work both in his College and in the University, 
and for the last twenty years of his life he was one 
of the University representatives on the Town Council 
of Cambridge His judgment was sound, and his 
advice was often sought and freely given He was a 
warm friend, a delightful companion, and a courteous 
opponent, whose temper could not be ruffled He had 
an especial sympathy with young people, which he 
retained to the last , for the same number of the 
Cambridge Review which contains his obituary notice 
contains also a full account of his speech at the 
centenary dinner of the First Trinity Boat Club. 
His full and active life came to an end on April 4 


We regret to announce the following deaths. 

Father A I- Cortie, 5 J , Director of Stonevhurst 
College Observatory, and Director of the Solar Section 
of the British Astronometncal Association from 1900 
until 1910, on May-13, aged sixty-six 

Mr H Ling Roth, for many years keeper of the 
Bankfield Museum, Halifax, Yorkshire, on Ma> 12, 
aged seventv-onc 


Current Topics and Events. 


Congratulations are due to Sir George Taubman 
Goldie, K C.M.G ,F.R.S, (elected 1902), who entered on 
his eightieth year on May 20 He is held in honour as 
the founder of Nigeria, the first Governor of which, Sir 
Frederick Lugard, appointed in 1914, was his friend 
and co-helper Goldie made acquaintance with the 
wild Niger districts in 1877, when little more than 
thirty vears of age, but earlier he had acquired a con¬ 
siderable knowledge of the African continent, which 
stood him in good stead when new possibilities loomed 
on the horizon. To add to the British Empire the 
tracts of the lower and middle Niger, already more or 
less penetrated by British traders, became Goldie’s 
creative purpose. The introduction of ordered sway 
by chartered companies was an early conception, and 
■ dome united efforts were made. In 1881 he sought to 
Obtain a charter from the Imperial Government, but 
there were difficulties. In 1884 he succeeded in buy¬ 
ing out the French traders, and the year 1886 saw the 
establishment of the Royal Niger Company, with Lord 
Aberdare as Governor and himself as Vice-Governor 
The Germans, led by Prince Bismarck, were markedly 
antagonistic to all schemes, However, Goldie’s efforts 
to obtain treaties with the numberless chiefs were 
eminently successful, and ultimately the British 
was recognised. In 1900 the Company trans- 
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ferred its territories to the British Government, and by 
1903 British sovereignty was acknowledged Sir 
George was mad** a privy councillor in 1898 In 1903 
he was elected president of the Royal Geographical 
Society, holding office for three years He is an 
Hon D C L. (Oxon ) and LI. D. (Camb ), honours con¬ 
ferred in 1897, 

Lord Birkenhead, in presenting the triennial gold 
medal of the Royal Asiatic Society to Prof A H 
Sayce at a meeting of the Society held on May 12, paid 
an eloquent tribute to the value of the work on the 
archaeology of the East which Prof Sayce has now 
pursued continuously ever since 1870 He referred to 
Prof Sayce’s edition of Herodotus, which, as he said, 
might well have engaged the life of most men, and 
pointed out that the great new linguistic studies in the 
East to which he passed on restlessly and insatiably, 
have proved of great intellectual consequence Prof. 
Sayce and other scholars like him have rendered a 
service to Great Britain which is scarcely ever ade¬ 
quately measured, and never adequately rewarded, 
by their contemporaries. While the discoveries and 
sophistication of the West are not denied to the East* 
the reading of the incalculable minds of the East is a 
fundamentally more difficult task; but, it has been 
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given to a few gifted Englishmen to understand more 
closely, with more sympathy, the mentality of the 
East than any other men in their day and in their 
generation. Lord Birkenhead referred in this con¬ 
nexion to Sir Richard Burton, and said that Prof. 
Sayce had achieved that learning mainly by his extra¬ 
ordinary gift for acquiring a mastery of Eastern 
languages and dialects, by an incredible degree of 
industry, and still more by a natural sympathy with 
the peoples, languages, and histories of ancient long- 
dead civilisations. Prof. Sayce's friends and col¬ 
leagues will cordially unite in echoing Lord Birken¬ 
head's closing words, in which he expressed a hope that 
Prof. Savce, who has retained his physical strength 
and is now in the full maturity of his intellectual power, 
may enrich still further the field of human knowledge. 

The first las ter Memorial Lecture was delivered 
by Sir W Watson Cheyne, Bart , K R S , on May 14, 
at the Royal College of Surgeons This lecture forms 
part of the memorial to Lord Lister which was decided 
upon so long ago as October 191^. Part of the funds 
raised were devoted to placing a medallion in West¬ 
minster Abbey, part to the monument unveiled m 
Portland Place, London, in March 1924 (see Nature, 
March 22, 1024, p 430), and the remainder formed an 
International Lister Memorial Fund for the advance¬ 
ment of surgery' The Koval College of Surgeons of 
England became trustee for this latter fund, and it 
vas resolved to award a bronze medal, with a sum of 
500/ , every three years, in recognition of noteworthy 
contributions to surgery Sir W. Watson Cheyne is 
the first recipient of the medal, and the award is 
particularly appropriate, apart from Sir William's 
scientific achievements, in that he was, with the late 
Sir Rickman Godlee, assistant to Lister in London. 
Sir William’s lecture on the occasion of the presenta¬ 
tion of the medal was a general account of Lister's 
aims and achievements, and the full and detailed 
story is promised in a forthcoming volume Lister's 
early work at Glasgow is passed in review, leading up 
to the time when he learned of the work of Pasteur 
* on fermentation and putrescence The use which 
Lister made of this knowledge and the wonderful 
extensions of the work in surgery caused a revolution 
in surgical methods, for, as Sir William Cheyne says, 

“ not only has his work led to the practical dis¬ 
appearance of septic diseases after operations, but it 
has enabled the surgeon to perform many operations 
which prolong life, restore movements, rectify de¬ 
formities, and add to the usefulness and comfort of 
mankind " The complete lecture appears in the 
Lancet of May 16 

The Tennessee Legislature recently enacted a law 
forbidding the exposition, m any educational institution 
supported by public funds, of theories holding that 
man is descended from the lower animals. Mr. J. T. 
Scopes, a high-school teacher, is to be prosecuted, 
presumably for contravening the law (the Times New 
York correspondent says " teaching of the theory of 
evolution," which is not quite the same thing), and 
Mr. W, J. Bryan has offered his services as associate 
counsel. The legal offence being, it appears, admitted, 
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the American Civil Liberties Union, with Judge Neal 
for the defence, will concentrate on the issue whether 
the State has the right to restrict theoretical inquiry 
(which also does not seem to be the point). The 
prosecution, however, we are told on the same 
authority, " stands ready to deal with the whole 
question of evolution." If this be admitted, the 
tnal will at any rate add to the gaiety of nations. 
It has not yet been announced whether a rack, a 
thumb-screw, and the other means of compelling 
evidence m such cases have been provided by the 
State. Probably Mr Bryan's scarifying eloquence 
will suffice. 

In distributing electrical energy for lighting and 
power purposes, it is necessary to have good electrical 
conductors to carry the current, and also to have 
good insulating materials to prevent leakage and 
accidental damage by short-circuits. During the 
last twenty years the progress made by the industry 
in improving insulating materials has not been in 
proportion to the great amount of work expended 
on the subject by research associations in almost 
every country. For insulating cables, paper and 
fibrous materials, which are impregnated by oils and 
waxes of various kinds, are usually employed Their 
resistance varies enormously with the amount of 
moisture they contain, so that data obtained by 
measurement are practically useless unless their 
exact hygroscopic condition be accurately specified. 
Most experimenters also make the assumption that 
the resistance is independent of the direction of 
flow of the current, an assumption that can only be 
justified in few cases. At a meeting of the Institu¬ 
tion of Electrical Engineers on April 23, K G. Maxwell 
and A. Monkhouse read a paper on recent improve¬ 
ments of insulation. They devoted considerable 
attention to the discussion of the papers and press- 
boards, which, are widely used in practice. Much 
was expected of asbestos, but its capacity for taking 
up moisture, and the fact that it often contains 
conducting fibres of magnetite, militate against its 
use. Vulcanised fibre is shown to be one of the, 
poorest of the insulating materials, and it is curious 
that it is still so widely used. The use of machine 
building instead of hand building has considerably 
improved the quality of mica products. Perhaps 
the moat satisfactory progress has been made in 
improving the best quality insulating varnishes, 
The authors pointed out that from the commercial 
point of view it would well pay modem firms to 
train specialised operatives. Many firms expend 
large sums of money in obtaining apparatus tot 
testing insulation. For testing porcelain alotiei one ^ 
firm is stated to have spent 20,000 1 . on apparatus* 


The difficulties arising out of the administration 
and control of religious trusts in India, as exempli- 
fied in the dispute over the Sikh shrines m recent 
years, for the settlement of which legislation is fiorir 
under consideration, are illustrated further by a 
case upon which judgment was given by the Judicial >. 
Committee of the Privy Council on an appeal jg jffofr, L 
High Court of Calcutta, which is repotted 
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, Times of April 28. A wealthy Hindu who died in 
1846 set up a household god and provided for its 
continued worship. On the reconstruction of the 
house by his son many years later, two houses were 
built and a separate house was set up for all the 
household gods. When on the death of the son 
the estate was divided under a rule of the Court into 
three equal shares, a house was allotted to the eldest 
and the youngest sons, while the second son received 
provision to build a house Under the scheme for 
the worship of the god, each son in turn conducted 
worship for a year ; but after the idol had been taken 
to the second son's house on two occasions, objection 
was taken on the third occasion on the ground that 
it could not be moved from the dwelling of the 
household gods. Hence the litigation. The Judicial 
Committee decided that account must be taken of 
the personality of the idol, which is no mere chattel. 
It must therefore be represented by a guardian or a 
friend appointed by the Court, and further, as it is 
to be worshipped by both sexes, the interests of the 
daughters must be taken into account. A scheme 
of worship must therefore be framed by the High 
Court. 


On May 11 and 12, two lectures were delivered in 
the University of Oxford by Prof R Chambers, of 
Cornell University, on the results of his studies in 
micro-dissection. A description, illustrated by photo¬ 
graphs, was given of the apparatus which has rendered 
possible the dissection of a single cell, and even the 
extraction of a single chromosome from a dividing 
nucleus. The same apparatus has also enabled Prof 
Chambers to inject solutions of various salts into living 
cells, with curious results dependent in some measure 
on the strength of the solution. The " needles " 
employed for the manipulation are formed of glass 
tubing protracted into extreme fineness, and converted, 
if required, into pipettes by fracture of the drawn-out 
end. The objects to be dissected are contained in a 
hanging preparation on the lower surface of a cover- 
slip which forms the roof of a damp chamber with sides 
sufficiently patent to allow free play to the operat¬ 
ing needles. Many interesting results have already 
followed from the use of the method, particularly with 
reference to the protoplasmic communication between 
cells without the intervention of the nervous system ; 
the transmission of impulses controlling ciliary action ; 
the exact points of adhesion between adjacent cells, 
and so on. The effects of injection upon isolated cells 
are striking, especially the trail of coagulated proto¬ 
plasm left behind by an amoeba in endeavouring to roll 
away, so to speak, from the point where the puncture 
of a pipette has admitted a minimal quantity of 
calcium chloride. There is little doubt that the 
further employment of this valuable method will lead 
to results of still greater importance 


SottE further literature issued by the Industrial 
Institute (tot Belgrave Road, S.W.i) outlines the 
aiins pft that body in fuller detail Industry consists 
in a threefold process, making, marketing, and 
t \ Glancing. There is need for a central clearing house 
‘ ton these operations. Irregularities 
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in the demand for goods, associated with “ trade- 
cycles," lead to wide variations in selling prices and 
unemployment. It appears that the national annual 
savings in Great Britain should suffice to employ the 
present annual increase in population. Authorities 
of the Treasury and the Bank of England have 
suggested that, in determining the flow of investment, 
consideration should be given to the problem of 
employment. The committee advising on the supply 
of credit under the Trade Facilities Act is understood 
to concentrate on the support of mdustnes im-^ 
mediately productive of employment. It is thought 
that the representative character and experience of 
members of the Institute should be of special value 
in connexion with this suggestion, and it is proposed 
that a special committee should be set up to consider 
the whole problem on scientific lines and endeavour 
to bring about co-ordinated effort m industry. 

The Association to Aid Scientific Research bv 
Women announces that it has just awarded the Ellen 
Richards Research Grant of 1000 dollars for the year 
1925 to Miss Katherine MacFarland Chamberlain, of 
Detroit, Michigan, USA Eighteen theses were sub¬ 
mitted in competition for the Research Prize, 8 of 
these from the United States, 7 from England, 2 from 
Wales, and 1 from South Africa, and while no one of 
these theses was, in the opinion of the experts who 
examined them, up to the standard set by the associa¬ 
tion for the Prize, the paper submitted by Mis*« 
Chamberlain was of such a character that the judges 
were unanimously of the opinion that opportunity for 
further research should be given to her Miss Cham¬ 
berlain graduated from the University of Michigan m 
1914, receiving the degree of Doctor of Science m 
1924, and she is at present instructor tn mathematics 
m the College of the City of Detroit Her work for the 
Prize was on " The Fme Structure of Certain X-Ray 
Absorption Edges," and was earned out in the labora¬ 
tories of the University of Michigan between August 
1924 and January 1925 A preliminary report upon 
this investigation appeared in our issue of October 4, 
1924, p. 500. The Prize is not to be awarded again 
until 1927. 

Sir William H. Ellis has been elected president 
of the Institution of Civil Engineers, and will take 
up office on the first Tuesday in November. 

The Duke or York has graciously consented to 
accept the honorary presidentship of the thirty-sixth 
Congress of the Royal Sanitary Institute to be held 
at Edinburgh on July 20-25, at which the Right Hon. 
Sir John Gilmour, Bart, Secretary for Scotland, will 
preside, and deliver the inaugural address. A Health 
Exhibition is being held in connexion with the 
Congress. 

At the annual general meeting of Manchester 
Literary and Philosophical Society the following officers 
were elected :— President , Rev. A L. Cortie, 5./.; 
Vice-Presidents, Prof. W. I-. Bragg, Prof. H. B. Dixon* 
Mr, Francis Jones, Prof, T. H. Pear, Secretaries, 
Mr, John Allan, Dr. W. H. Lang ; Treasurer, Mr. 
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R. H. Clayton ; Librarians, Mr C L. Barnes, Dr, 
Wilfrid Robinson ; Curator , Mr W. W. Haldane Gee, 

The next International Congress of Fntomology 
will meet this summer at Zurich on July 10-26, with 
the well-known Swiss entomologist Dr A. von 
Schulthess as president The gathering will be repre¬ 
sentative of all branches of biology interested in 
entomology pure or applied, and many institutes and 
societies of zoology, hygiene, tropical medicine, plant 
pathology, forestry, etc , are sending delegates 
Further particulars can be obtained from the Zoo¬ 
logical Museum, Trmg, Herts, or from H Kutter, 
Zolliker-Str 76, Zurich 8 

Mr K S. Murray, who has been for many \ears 
the managing director of the British Oxygen Co , 
has been elected to the chairmanship of that Company, 
which has been rendered vacant by the death of 
Mr. E. B Ellice Clark Mr Murray will for the 
present continue also to discharge the duties of 
managing director He joined the Company as 
assistant engineer in 1887, and since then has been 
intimately associated with the development of the 
oxygen industry, and the remarkable industrial 
applications of oxygen which have taken place since 
the commencement of the present century" 

Dr, F, A. F C Went, professor of botany in the 
University of Utrecht, is giving at various universities 
m England a series of lectures under the auspices of 
the Anglo-Batavian Society. Went is well known for 
his work on the development of the Podostemacese 
and on the Triurulaceae and Polygalacese He is also 
an authority on tropical crops, such as cocoa and sugar¬ 
cane, and on many physiological aspects of plants, 
e g. the physiology of fungi and of the irritable move¬ 
ments of plants His lecture in London will be given 
at the Imperial College pf Science and Technology on 
Monday, May 25, the subject being " Modern Con¬ 
ceptions of Light Stimuli in Plants/' 

According to Science , Dr H. S Jennings, professor 
of zoology in the Johns Hopkins University, Balti¬ 
more, is to receive the first Joseph Leidy Memorial 
Award of the Academy of Natural Science of Phil¬ 
adelphia " m appreciation of his researches upon the 
Protozoa and the Rotatona, and in recognition of his 
broad knowledge and keen understanding of the 
significance of biological phenomena," The award 
was endowed by a fund created in 1923 which will 
provide a bronze medal and an honorarium every 
three years " for the best publication, exploration, 
discovery or research m the natural sciences." 

That indefatigable Autolycus, the curator of the 
Hull Museums, has for many years been snapping 
up such old and unconsidered vehicles as fell m his 
way, from bone-shakers to hansom-cabs, and storing 
them in any corner he could find Hull's exhibit 
at Wembley last year and the emptiness of an old 
Corn Exchange, gave him an opportunity seized with 
hxs usual acumen and energy. ‘ ‘ A Commercial Museum 
f :>r Hull " was a good slogan, and the business firms 
responded admirably with exhibits and cases. But 
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there was still space to spare, and what more suitable 
to fill it than the shandrydans, for the success of a 
commercial community depends largely on its means 
of transport." So the whole was fittingly opened 
on April 16 by Brigadier-General Sir Henry May bury, 
of the Ministry of Transport, and Mr. T, Sheppard 
added another item to his collection of museums. 

The Rockefeller Medical Fellowships for the 
academic year 1925-26 will shortly be awarded by 
the Medical Research Council, and applications should 
be lodged with the Council not later than June 10. 
These Fellowships are provided from a fund with which 
the Medical Research Council has been entrusted by 
the Rockefeller Foundation Fellowships are awarded 
by the Council, in accordance with the desire of the 
Foundation, to graduates who have had some training 
in research work m the primary sciences of medicine 
or in clinical medicine or surgery, and arc likely to 
profit by a period of work at a university or other 
chosen centre in the United States before taking up 
positions for higher teaching or research in the British 
Isles. A Fellowship will have the value of not less 
than 350/ a year for a single Fellow, with extra 
allowance for a married Fellow, payable monthly in 
advance Travelling expenses and some other allow¬ 
ances will be made m addition Full particulars and 
forms of application are obtainable from the Secretary, 
Medical Research Council, 15 York Buildings, Adelphi, 
London, W.C 2 

In the notice of Mr W S Jones’s book, " limbers * 
their Structure and Identification," which appeared 
in Nature, April 25, p 60 1, two corrections are 
necessary The genera of conifers treated are 19 
in number, and not 14 as stated. The writer of the 
notice regrets that in some unaccountable way he 
overlooked the mode of distinguishing the woods of 
Populus and Salix, which is given in p. 73 of the 
book, namely, that the medullary rays are homo¬ 
geneous in the former and heterogeneous in the 
latter genus 

Catalogue No. 795 of " Sotheran’s Price Current 
of Literature " has just been issued. It comprises 
Part VI of this well-known serial publication, and is 
as interesting and valuable as former parts. It gives 
the titles and full bibliographical details of nearly 
3000 works on geology, mineralogy, crystallography, 
physical geography, meteorology, and microscopy, 
and, in addition, of sets or long runs of scientific 
periodicals and proceedings of scientific societies, 
The present part is noteworthy m that it includes the 
libraries of the late Prof. T. G. Bonney and. Prof. 

G. A, J. Cole, and many volumes formerly the 
property of the late Sir Archibald Geikie The 
catalogue should certainly be obtained by readers 
of Nature interested in the subjects dealt with. 

Applications are invited for the following appoint* 1 
ments, on or before the dates mentioned Lecturers 
in applied mathematics, geology, and botany in the 
University of Durham (Durhain Division) The } 
Head of the Department of Pure Science, South ; 
Road, Durham (May 28). A junior assistant (|Aiyaicai; . 
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cliemifit) in the Colloid Chemistry Laboratories of 
the British Cotton Industry Research Association— 
The Director* Shirley Institute* Didsbury, Manchester 
(May 28). A manager recorder of experimental 
work in breeding poultry for table use, at the South- 
Eastern Agricultural College, Wye, Kent — The 
Secretary, South-Eastern Agricultural College, Wye, 
Kent. A technical assistant at the Marine Aircraft 
Experimental Establishment, Felixstowe—Secretary, 
Air Ministry, Adastral House, Kingsway, W.C 2. 
Inspectors of agriculture under the Sudan Govern¬ 
ment—Controller, London Office, Sudan Government, 
Wellington House, Buckingham Gate, S.W.i. A 
demonstrator in the department of inorganic and 
physical chemistry of Bedford College for Women— 
Secretary, Bedford College for Women, Regent's Park, 
N. W. 1 (J une 3). An assistant lecturer m mathematics 
and geography at Bristol University—The Registrar 
(June 3). A demonstrator in chemistry at the 
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London (R F.H.) School of Medicine for Women, 
Hunter Street* W.C.i—The Warden and Secretary 
(June 6), A woman lecturer in education, in the 
Department of Education, Bristol University—The 
Registrar (J une8). An assistant lecturer in the physics 
department, Leeds University — The Registrar 
(June 15), A mistress for botany and physics 
at the County School for Girls, Tunbridge Wells— 
Headmistress. Professor of organic chemistry in the 
University of the Witwatersrand, Johannesburg— 
Secretary, Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W.C.2 
(July 15). A mistress to teach botany, chemistry, 
and mathematics at the North London Collegiate 
School, Sandall Road, N.W.5—The Head Mistress. 
Instructor Lieutenants in the Royal Navy — The 
Adviser on Education, Admiralty, Whitehall, S.W.i. 
A master for chemistry at Taunton School — The 
Headmaster. 
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Our Astronomical Column. 


The 13-Month Year.— Calendar reform has moved 
a step forward in the reply just forwarded to the 
League of Nations by the representatives of British 
railways ; in this they state that they are unanimously 
m favour of the adoption of a year of 13 months of 
28 days each with one extra day (2 in leap years) 
This exact equality of the months would be a great 
convenience from the wage point of view. The 
objection is sometimes made that the division into 
quarters would be inconvenient but our present 
1 quarter days ” are neither at the end of months 
nor equidistant from each other, so that the placing 
of them at the end of the first week of the fourth 
month, the second of the seventh, and so on, would 
be no worse than at present. 

Most people who advocate the 13-inonth division 
of the year couple it with the plan of making every 
month begin with the same week-day, so that the 
days that stand outside the month would also be 
outside the week. However, the proposal to interfere 
with the regular sequence of week-aays meets with 
strong opposition, and has little chance of adoption, 
but the 13-month reform would be quite useful even 
without this point. AH the months of any year 
would still begin with the same week-day, but the 
day would change from one year to another. 


Comets. —A Harvard circular gives an elliptical 
orbit of Reid's Comet by Mr. Maxwell from observa¬ 
tions extending from March 24 to April 7, 

T *1925 July 28 34 G M.T, (new) 

258 45 54 J 1935*0 


<11 

U 

i 

Period 


5 13 37 

25 3 # ^2 

0*912875 


drata years. 

Mr, G Merton and Dr, A* C. D. Crommeiin tested 
tfcie period by including the observations of Mr. 
B. M. Peek, which extended to April 24. Their 
research gave a period of more than 12,000 years, 
*9 that the departure from a parabola seems to be 
much slighter wan that announced by Mr. Maxwell. 
This Cbriftt is «bw too How down tor English observers, 
bttfc W$ 00th & north again at the end of the year. 

Averse statements have been published 
$ the next return Of Faye's Comet 


as 


Popular Astronomy gave the date as the autumn 
of 1924, nearly a year too early. Mr F R. Cripps has 
now investigated the perturbations by Jupiter 
(B A.A. Joum., vol 35, No 6), and finds Aug 6 next 
as the date of perihelion Major Levin and Mr. 
Gaddum give an ephemens, which starts on May 15, 
but the distance from the earth is now so great 
that detection is unlikely for two or three months. 
Every effort should then be made to find the comet, 
as it has not been seen since 1910 No accurate 
ephemens was prepared in 1918, astronomy being 
short-handed owing to the War. 

The Velocity of Light from the Stars. —It has 
been pointed out by Prof La Rosa that if the velocity of 
a distant starcompounds with that of light, the observed 
intensity depends upon the acceleration of the radial 
motion. When there is acceleration towards the 
observer, light which is emitted at any moment will 
tend to catch up with that emitted at a previous 
instant Thus the flux of light into an observer’s 
eye will be greater than when the acceleration is 
zero and still greater than when it is negative The 
effect will increase with the distance of the star. 
In the C.R . Acad, Sci., Pans, March 2, M. Salet points 
out that de Sitter has concluded that tfo such 
compounding takes place, on the ground that the 
motion observed visually or spectroscopically in 
double stars is a regular Newtonian one. These stars, 
however, are not very distant, and it seems possible 
that, though the velocity of the source may not 
compound fully with that of light, the latter may be 
altered to a small extent. This might produce an 
effect in the case of very distant stars, only the 
brightness of which can be observed. The brightness 
of Algol does not vary by o*i mag. in the interval 
between successive minima, although the radial 
velocity varies continuously. The conclusion is that 
the velocity of the emitted light is not changed by 
more than 1 /200 of the velocity of the star. There are 
stars of the same type which are much fainter, and 
it is probable that their distances are much greater, 
while their radial velocities are of the same order as 
that of Algol; it thus becomes possible to arrive at 
a much closer limit for the effect, which can be re¬ 
garded as negligible even for the most distant of 
these stars. 
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Research Items. 


Stencil in Fiji. —Mr. Henry Balfour offers an 
attractive suggestion as to the origin of the art of 
stencil in Fiji m vol 54, Fart 2, of the Journal of the 
Royal Anthropological Institute In patterning the 
borders of bark cloth the Fijian woman used a strip of 
banana leaf in which a pattern had been cut to make 
a stencil. Stencil is very rare among primitive 
peoples, and certainly does not occur elsewhere in 
the South Pacific It was not introduced into Fiji 
by immigrants, not is it probable that it was a 
heritage from the Melanesian stock, otherwise it 
would be found among other members of that stock 
It must therefore be an indigenous development. If 
so, the idea of using perforated leaves may have been 
suggested by leaves naturally perforated by the 
larvae of an insect. Bamboo leaves collected in the 
Naga Hills, which have been thus perforated before 
unfolding, exhibit resemblances to some of the 
Fijian patterns. These are always displayed trans¬ 
versely and never along the leaf, in exactly the same 
way as the perforation due to insect action If 
correct, this explanation points to independent 
invention of the art of stencil in the Pacific and in 
Asia and Europe 


The Peruvian Quipus — Baron Nordenskiold in a 
further instalment of his studies of South American 
Ethnography (Comparative Ethnographical Studies , 
6, Pt I , Gdteborg, Elanders Boktrycken Aktiebolag) 
describes a number of ancient Peruvian quipus and 
discusses their meaning and purpose The quipus 
always consist of a mam cord to which are attached 
a number of cords, usually arranged m groups and 
hanging down like a fringe. To these are usually 
attached subsidiary cords, with sometimes a further 
subsidiary set. A large number of knots occur on the 
hanging cords but not on the main cord These 
knots are single or “ long/’ x,e. the cord has been 
passed two. three, four, or more times up to nine 
through the loop. These knots indicate numbers in 
a decimal system, and comparative study points to 
the number 7 as playmg an important part, although 
it had previously been held that the number 7 was 
seldom or never regarded as lucky or unlucky m the 
New World as it was m the Old World. In the early 
literature relating to Peru the quipus are stated to 
have been used for population statistics, accounts, 
and even memoranda of historical dates ; but the 
fact that all that have been preserved have come from 
graves in association with so-called Inca pottery 
precludes them from having served as a record 
connected with the living. They must have some 
magical purpose connected with the dead. The 
subject will be considered further and in more detail 
in a second part of the volume to be issued later. 


Skill in Relation to Production —In the 
presidential address to the Soctet^ des Ing^nieurs 
Civils dc France (British Section), February 18 last, 
Mr, L A. I^egros took as his subject " Skill in Relation 
to Production.” He traces the evolution of some 
industrial processes during the past century, showing 
the changes which have taken place, involving the 
gradual displacement of skill+from the actual manu¬ 
facturing processes to the repairing processes. To 
work a machine may demand no skill, but to diagnose 
where a machine is wrong and to put it right demands 
skill of a high order; a good example of this type of 
skill is the marine engineer. Mr. Legros then discusses 
the attitude taken up by the trades unions, parti¬ 
cularly in the so-called ca-canny methods character¬ 
istic of some trades at the present time. He deals 
sympathetically with the workers' point of view. 
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but shows where it breaks down, and is very critical 
of the attempt to bring down the rate of work to 
that of idle poorest worker. The problem of monotony 
is touched upon, and Mr. Legros does not make the 
mistake of looking upon it as merely a question of 
repetition of movement A very interesting section 
is devoted to the nervousness characteristic of the 
very highly skilled worker, a mental factor which has 
too frequently been overlooked both by the employer 
and the less skilled worker, realisation of tempera¬ 
mental peculiarities would guide those responsible 
into alleviating the conditions of their workers, He 
makes a plea for the education of most boys in manual 
skill so that those who govern should not be looked 
upon as ignorant by those who work, The address 
is very valuable and should be read and considered 
by all employers, intelligent workers and educationists. 

^^Vaccination of Cattle against Bovine In¬ 
fectious Abortion. —Attempts to protect cattle 
against Bang's infectious abortion by the use of 
vaccines consisting of dead cultures of the causative 
micro-organism (B. abortus) have been unsuccessful. 
L. Forest Huddleson has therefore (Technical Bull. 
No 65, Agricultural Experiment Station, Michigan 
Agricultural College) experimented with a living, 
highly antigenic, but non-virulent strain of B. abortus , 
with the view of using it as a protective vaccine. 
Several herds were treated, some of the animals in 
each herd being kept as controls The breeding 
efficiency in Hera I was 87 5 per cent, for the treated, 
and 33 3 per cent, for the untreated, animals ; in 
Herd H, 100 per cent for the treated, and 75 per cent, 
for the untreated, animals. The results so far are 
encouraging, but much more work is necessary before 
a definite conclusion can be established. 


Germicidal Action of Ultra-violet Rays,— 
Previous investigations have been interpreted a$ 
indicating that the long wave-length limit of germi¬ 
cidal action is m the region of 297 mm. W, W. 
Coblentz and H. R. Fulton (Scientific Papers, No. 495. 
Department of Commerce, Bureau of Standards, 
Washington, 1924) find that germicidal action is 
produced by ultra-violet radiation throughout the 
spectral range from the very short wave-lengths 
(Schumann rays) to and including 363 mm» The 
shortest rays have the most violent lethal action, 
which decreases in intensity with increase in wave¬ 
length. The lethal action of radiations of wave¬ 
lengths longer than 305 mm was found to be very 
slow in comparison with those of less than 280 mm> 
and ceased with wave-lengths above 365 mm- Th# 
energy value of the most active germicidal radiations 
from the quartz-mercury arc (170-280 mm) required 
to kill a bacterium is very small, being oi the order 
of 19 x io* la watt. 


Reversed Symmetry in Snails. —A type oi 
genetic behaviour which offers some interesting 
anomalies is exhibited by the cases of reversed 
symmetry in snails. It is known that many specie* 
and genera are normally dextral, but occasionally 
produce simstral individuals. Some genera -are 
smistral, and others still contain species of both ' 
kinds with only occasional reversal, while some, 
species of Achatinella and Partula commonly produce 
both types freely. It is known that the reversal 
shows itself in the first cleavage of the egg, butthe 
causes of reversal are unknown. A study of the ^ 
inheritance of sinistrality in the normally 
gastropod Limnma ptrtgra has been mad* by 
C. Diver, with Rrof, A. E, Boycott „ 
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> Sylvia Garstang (Joum, Genetics t vol, x$, No. 2)? 
based on more than 600 broods (from hermaphroditic 
parents), and 53,000 young. The broods fell into bix 
types : all dextral or sinistral, 3D : iS, iD : iS, 
mostly S or mostly D; and all types can be obtained 
from D or S parents. In a closely reasoned pre¬ 
sentation of the results, a hypothesis is reached which 
is too complicated to consider here, but it is assumed 
that the asymmetry of any individual is determined 
by the combined (or antagonistic) action of the 
chromosomes concerned, this action having a delayed 
effect. It is not considered that maternal inheritance 
will account for all the facts observed. 

CrystAixine Micelue in the Plant Cell Wall. 
—Taking up the micellar hypothesis, N&geli applied 
it to starch and the cell wall so long ago as 1862. 
Steinbrinck, in the Bxol Centralblatt , vol. 45, pp. 1-19, 
1925, shows how well this hypothesis helps to explain 
the data now accumulating with modern technique. 
For some time subsequent to Ndgeli, the view was 
warmly supported that the optical anisotropy of the 
cell wall resulted from a state of strain N&geh's 
original observations made this unlikely, whilst 
Ambronn's recent observations (Zeitschr fur Kolloid - 
chetn 1916 and 1917) make it clear that in addition to 
the anisotropic effect due to layers of crystals with 
their long axes parallel, lying in a medium of markedly 
different refractive index, cellulose walls, and even 
nitrated cellulose in solvents such as celloidin, have 
doubly refractive properties depending upon the aniso¬ 
tropic qualities of the micellae themselves. Stein¬ 
brinck now summarises the results of R&ntgen ray 
investigation, with some photographs published for 
the first time, which lead to the conclusion that m 
hemp and ramie fibre the crystalline micellae must 
be arranged symmetrically to the long axis of the 
fibre. In cotton wool, the diagrams obtained (by 
the Debye-Scherrer method) are in agreement with 
the assumption that the micellae are symmetrically 
placed with reference to the direction of the spirals 
running with frequent reversals at an angle to the 
long axis of the hair. The fact that Katz obtams 
with the dry wall and with the wall after imbibition 
of water the same type of X^ray diagram supports 
N&geh's original assumption that, in the mam, the 
water is adsorbed into the spaces between the particles 
and not taken up into the micellse. The German 
work summarised m this paper appears to be in very 
good general agreement with the work upon similar 
problems published m recent years by Dr. W. L, 
Balls and his colleagues (Nature, June 21, 1924, 
p, 910). 

Control of Disease in Crops. —The Natural 
History Survey of Illinois has been engaged for three 
years on the accumulation of a complete catalogue 
of the bacterial and fungus diseases present on the 
mare important crop plants, together with their 
distribution throughout the State, the results to 
date being published by L, R. Tehon in Bull. 4, 
Vot 15, Division of Natural History Survey, The 
diseases are grouped according to the crops that are 
subject to them, those of cerealflgdor&ge crops, fruit, 
vegetable and held crops and m a few commonly 
grown ornamental plants being dealt with in turn. 
In the text is given a brief description of the disease. 
& short summary of its history in Illinois, a statement 
of it» distribution as now known, and a statement 
of the usual methods of control. This information 
illustrated by a comprehensive series 
the distribution of each crop and of 
[escribed in the various counties of 
r r In addition, the statistical figures are 
tables,'many of which give 


the estimated reduction in crop caused by the various 
diseases and the financial loss resulting therefrom, 
together with various observations on susceptibility 
and percentage of infection with different varieties 
in various districts. For the 44 crops investigated, 
115 senous diseases are tabulated, with 50 of a less 
virulent type. For 16 of the serious diseases only, 
the average annual reduction m crop for wheat, 
oats, corn, apple, peach and pear is estimated as 
56,398,929 bushels, the average annual loss being 
44,452,053 dollars, These figures would doubtless 
be multiplied many times if it were possible to 
estimate the loss due to the remaining 49 senous 
diseases and the damage done by the 50 less serious 
ones, but, as it is, they are sufficiently large to impress 
on all cultivators the importance of adopting as 
widely as possible the approved methods of prevention 
and control advocated m the bulletin. 

Jurassic Echinoderms of Sinai —The late Ren6 
Fourtau made many contributions to the palaeon¬ 
tology of the echmoids of Egypt; at the time of lus 
death in 1920 he had completed a memoir on the 
Jurassic echinoderms of Sinai, which has now been 
published by the Geological Survey of Egypt (Catal. 
Invert^br^s foss Egypte, Terrains jurass , 1, Echino- 
dermes, 1924) The Jurassic deposits m North 
Sinai, from which the fossils were obtained, were 
discovered m 1913-14, and the Mollusca have already 
been described by H. Douvilte, who concluded that 
the horizons represented are Bajocian, Bathoman, 
Callovian, and Oxfordian Fourtau finds evidence 
of the presence of deposits of later date, the Lusi- 
tanian. The echmoids are represented by 43 species 
belonging to the families Ciaaridae, Salemidsc, Dia- 
dematidae, Echinidze, Holectypidae, Cassiduhdae, and 
Dysastendae, The crinoids belong to the genera 
Apiocrinus, Millericrmus, Pentacnnus, and Cyclo- 
cruius. Altogether 52 species of echinoderms nave 
been found, of which 19 appear to be peculiar to 
Sinai, while 27 are identified with species already 
known m the Jurassic deposits of western or southern 
Europe. 

Petroleum in Uganda. —The occurrence and 
possibilities of development of petroleum are discussed 
in a report issued by the Uganda Geological Survey, 
by E. J. Wayland. The report is divided into five 
sections, embracing history, geology, petroleum, the 
Lake Albert field, and recommendations regarding 
exploration for oil. Four appendices are added, 
dealing with the outline geology of Uganda, the Kaiso 
bone beds, the origin and significance of Lake Albert 
petroleum, and notes on Lake Albert itself The 
critical oil geology of the region centres round Lake 
Albert, t a depression forming part of the Great Rift 
Valley system. The floor of this depression is m 
crystalline rocks, and on these rest a great thickness 
of shallow water sediments divisible into two groups 
separated by an unconformity , the lower series are 
thought to be of Miocene age, while the upper have 
been shown paiseontologically to represent late Pliocene 
or early Pleistocene deposition. The sedimentary 
rocks show a general tilt to the N E., and locally 
have been folded into anticlines running parallel 
with the valley sides. Seepages of oil have been 
located in three places, at Mswa, Kibero and Kibuku, 
and the report recommends exploratory boring to 
test the petroleum possibilities of this Albertine 
depression, more particularly what is known as the 
Waki "dome. The author states that " the presence 
of seepages . . . indicate that oil has been formed in 
enormous quantity in the Lake Albert depression ; 
but not the slightest evidence has been found to 
show that either volcanic or tectonic processes have 
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played a part in its production " While the exists 
ence of seepages can never be, on general technical 

S ounds, any criterion of magnitude of oil formation, 
C last part of that statement is indeed significant. 
The author’s recommendations for exploration are 
carefully worded, though we fear that the " Rift 
Valley storehouses of petroleum,” even if existent, are 
more likely to be found empty than full; we wish it 
were otherwise. 

1 Swedish Meteorological Research —The pub¬ 
lication of the data for 1917 of the observatory at 
Abisko in Swedish Lapland gives a complete series 
of observations from 19x7 to 1922 ( Observations 
miUorologxques d Abisko en 1917, Upsala, 1924) The 
observatory has particular value as being one of the 
most northerly in the world, lying about two degrees 
north of the Arctic circle The hourly records are 
given m full throughout the year, but there is no 
comparison with other years Another valuable 
publication deals with the flow and temperature of 
Swedish rivers ( Hydrografiska mdtmngar % Sverige ), 
and is published as Part 5 of the year-book of the 
Statens Meteorologisk-Hydrografiska Anstalt. 

Atomic Disintegration —The Physxkahsche Zcit- 
schrift of November 15, 1924, contains an account of 
work by Drs H Pettersson and G Kirsch, of the 
Vienna Institut fur Radiumforschung, on this subject 
They descnbe their earlier methods, by means of 
which they claim to have observed atomic fragments 
with a range so low as 10 to 12 cm ; and they 
criticise the results of Bates and Rogers, which tend 
to show that radium -C gives off o- particles with 
ranges of 9 3, 11 2 and 133 cm. in addition to the 
normal ones with a range of 7 cm , and would make 
the observation mentioned above impossible Frau 
Dagmar Pettersson has investigated the problem 
ana is of opinion that these long range a-particles 
do not exist. The methods used are based on the 
author’s explosion theory The particles which fly 
off from the disintegrated atom m a direction at 
right angles to the original path of the a-particle 
are observed, and by means of these it has been 
possible to measure the maximum range of H-particles 
from carbon, about 6 cm. Using a small nng of 
thin copper, activated on one side with radium-C, 
the a rays from which fall on the substance to be 
investigated, it is possible to observe particles thrown 
off in the retrograde direction on to a zinc sulphide 
screen, with ranges so low as 11 mm 

A Hot Wire Apparatus for Measuring High 
Altitudes. —An apparatus described by MM. E 
Huguenard, A Mangan, and A Planiol in the C.R. 
Acad Set,, Paris, March 16, employs two batteries, 
one of 16 and the other 18 volts, m series, the hot 
wire being connected between the positive pole of 
the first and the negative of the second, and an 
adjustable resistance R between the other two poles 
The two negative poles are connected by a voltmeter, 
and R is adjusted so that the voltmeter reads zero 
when the pressure of the surrounding air is 760 mm. 
When the pressure is reduced, the temperature of 
the environment remaining constant, the convection 
from the hot wire diminishes, its temperature in¬ 
creases, the electrical balance is disturbed, the volt¬ 
meter deviates, and it is possible to determine experi¬ 
mentally the relation between deviation and pressure. 
If R is made of wire which has the same temperature 
coefficient as platinum, the readings may be rendered 
independent of the surrounding temperature. The 
sensitiveness of the apparatus to change in height 
increases as the pressure diminishes, and is about 
i-8 times as great at about 14,000 metres altitude 
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as at the surface of the earth. With a barometer, ; 
on die other hand, the variation in reading tor the. / 
same increase in height is about 4*4 times lees at 
14,000 metres than at the surface, so that the hpt J 
wire instrument at this altitude is eight times as 
sensitive as the barometer. 

Radio-field Intensities. —The Austin-Coheii 
formula used in radio-telegraphy gives as nearly as 
can be measured the radio-field intensity of the 
waves due to an antenna, after passing over salt 
water and during daylight, for distances up to about 
5000 kilometres, provided that the frequency of the 
emitted waves lies between 60 and 1000 kilocycles. 
This corresponds to wave-lengths lying between 
5000 and 300 metres Several experimenters have 
stated that for greater distances and for higher or 
lower frequencies its inaccuracy is so large that it is 
practically useless For long distance communica¬ 
tion, frequencies so low as 15 kilocycles are sometimes 
used In this case various observers have found 
that at a distance of 6000 kilometres the ratio of the 
observed to the calculated value of the radio-field 
intensity is about two to one. In order to get more 
trustworthy data, L W. Austin has made some trans¬ 
pacific measurements of radio-field intensity, and 
nas published the results in the Journal of the 
Washington Academy of Sciences for April 4, 1925. 
Observations were made at San Diego, California, oh 
the radio-field intensity of the signals emitted from 
Cavite and from Malabar, Java. The distance from 
Cavite to San Diego is 11,800 km. and the time 
difference is eight hours. This gives about two hours 
for observations in September without approaching 
the time of sunrise or sunset too closely. The 
distance from Malabar is 14,700 km., with a time 
difference of nine hours. On account of the weakness 
of the signals in comparison with atmospheric dis¬ 
turbances, a maximum inaccuracy of about 20 per 
cent, was possible. The final results show that when 
the observations were made in daylight, the observed 
value of the field strength of the signals from Cavite 
were about three times the value found from the 
Austm-Cohen formula, while the observed strength 
of the Malabar signals was about twice the calculated 
value. The frequency of the Cavite signals was 
19 34 kilocycles (wave-length 15,500 m.), and of the 
Malabar signals 18*98 kilocycles. 

Atomic Weight of Boron. —A recent redeter* 
mination of the atomic weight of boron has been 
carried out by H. V. A. Briscoe and P. L. Robinson 
and is described in the March issue of the Journal of 
the Chemical Society. The ratio BCl a : 3Ag was de- J 
termined, the materials being very carefully purified* 

The final results gave an atomic weight of 10*82 for, 
boron denved from Europe and Asia Minor and 10*84 * 

for boron denved from North American deposits. 

The question is raised as to whether this difference is 
due to different proportions of isotopes in the two 
samples. \ . 

Detecting Complex Tons.—A method of deter- v 
mining the presence or absence of complex ions in 
solution is described by W. H. Patterson and 
Duckett in the March issue of the Journal ot s th£ 
Chemical Society. The miscibility temperature hi 
two liquids {critical solution temperature) is elevated 
by the presence of impurities. This elevation is y 
approximately a linear function of the cozmetttiatkai, 
of the added salt. In the Case of silt pairs, additive 
values for the elevation imply that 
nor double molecules exist m the solution. Dev^oi«->', 
from the separately calculated vetoes 
molecular complexity. . V; 

" , . 
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Institut International de Chimie Solvay. 


'T'HE second of the triennial chemical conferences 
* under the Ernest Solvay Trust was held in 
Brussels, on April 16-24, at the Fondation Uni- 
Versitaire, a palatial new club established since the 
Wax, under the presidency of " Sir Pope de Cam¬ 
bridge/' who filled the office with distinction at the 
first conference. To quote Lc Sotr : ” Chacun loue 
la clarte precise* la ponderation, la penetration et 
le tact parlait de sa pr^sidence " 

The members of the Scientific Committee present 
were: Mm. E. Briner (Geneva), O. Dony-Henault 
(Brussels), J. Duclaux (Pans), F. M. Jaeger (Gron¬ 
ingen), A. Job (Paris), J. Perrin (Pans), F. Swarts 
(Ghent) In addition, the following attended by 
invitation . H. E. Armstrong (London), E, F. Arm¬ 
strong (Warrington), G Barger (Edinburgh), W 
Barlow (London), A, Berthoud (Neuchatel), J, 
Boeseken (Delft), W. L. Bragg (Manchester), C, 5 
Gibson (London), Sir W. B Hardy (Cambridge) 
T. M. I-owry (Cambndge), Ch. Maugin (Pans) 
Ch. Moureu (Pans), E, K Rideal (Cambridge) 
H. Staudinger (Zunch), H. von Euler (Stockholm] 
The following professors in the University of Brussels 
were also present. G Chavanne, J. Timmermans, H 
Wuyts, E. Saerens, E. Herzen. 

Twelve sittings were held, occupying six whole 
days, so the meeting was no mere joy-nde, the more 
as it took place under continental conditions of air 
and light and was a severe linguistic trial, English 
alternating with French in several tongues; indeed, 
even a little Swiss-German was introduced That our 
self-sacrificing devotion was not unappreciated, is 
clear from a notice in U Indtpendance Beige ; “ Nous 
l'avona dit, lee Conseils de Chimie, les conseils de 
Physique ne sont pas des congrds Tout le temps dont 
disposent les savants qu'ils r^unissent est consacr^ au 
travail. G^n^ralement, on travaille encore au cours du 
dejeuner quotidien: la t 4 che n'est jamais mterrompue. *' 
The Council was received by His Majesty the 
Kmg of the Belgians, at the Royal Palace, on the 
afternoon of Friday, April 17. Messrs, Heger and 
Lefebure, Sir William Pope, Sir William Hardy, and 
Profs. Armstrong, Jaeger, Moureu, and Perrin had the 
honour of dining with the King and Queen and 
members of the Royal family at the Palace at Laeken 
on the Saturday evening. On both occasions all 
were much impressed by the cordiality and sincerity 
of our reception and by the obvious appreciation 
the King showed of the service the Guild of Science 
is rendering. The meeting was the subject of serious 
notice in the press, and we learnt from lady friends, 
who made purchases in the city, that the conference 
was talked of even in lingerie circles. Such notice 
m Great Britain is unthinkable. These matters are 
ordered differently abroad. The courtesy shown to 
their visitors by M, Heger and his colleagues and by 
Madame Solvay and other members of her family 
cannot be adequately acknowledged. 

The following reports were presented and considered; 
The Mechanism of Chemical Change, T. M. Lowry; 
Les Relations interatomiques mediates dans les 
Composes Organiquea, F. Swarts; L'Adsorption en 
relation avec la catalyse et lee actions enzymiques, 
J* Duclaux; Les Reactions intermMiaires dans la 
catalyse, Andre Job; Lumifcre et reactions chimique, 

, jean JParrin; On the Spreading of Fluids on Water 
and Solids and the Thickness of a Primary Film, 
WyB, Handy * Structure des matures colloidales 4 
Faist ddlide, M; J. Duclaux; The X-ray Analysis 
1 and its Bearing on Chemical 
j Organic Cryatals, W, H, 
of tire Carbon Atom and 



the Geometrical Relations of this Configuration to * 
those of other Atoms as evidenced in the Chemical 
and Crystallographic Structures of Organic Chemistry, 
W Barlow, Recent Developments m the Theory 
of Catalytic Processes in Heterogeneous Reactions, 
E, K Rideal, Catalysis at Solid Surfaces, E. F. 
Armstrong and T. P. Hilditch , Considerations sqr 
l’autoxydation et les phenomdnes catalytiques qui 
s’y rattachent, C Moureu et C, Dufraisse; Catalysis 
and Oxidation, Henry E Armstrong, General Views on w 
Catalysis in Enzyme Reactions, IJ. v Euler. 

As to the outcome The Conference was definitely 
an advance on the first. The subjects considered 
were more fundamental and of critical importance. 

It cannot be pretended, however, that the reports 
were adequately discussed When published, prob¬ 
ably at an early date, they will undoubtedly serve 
to stimulate a far more complete consideration of 
the issues raised. The discussions were not reported 
verbatim and will be known only m the form of 
brief summaries. Few of the reports were circulated 
m time and several were obviously insufficiently 
thought out At the next Conference it should be 
made a condition that reports are all in the hands 
of those who are to participate in their discussion 
at least three, better six, months before the meeting. 
Instead of reproducing discussions, except in the 
briefest possible manner, to indicate who speaks and 
to what end, it may be better to allow each reporter 
to supplement his contribution and give a considered 
opinion, if not upon the proceedings as a whole, at 
least on the problems with which he is specially con¬ 
cerned. Remarks made almost casually at' such ' 
meetings may be of profound significance. 

M. Ernest Solvay undoubtedly did great service 
to science in endowing the foundation to which his 
name is now permanently attached The organisation 
is destined to play an important part in the future 
development of physical science, by focussing atten¬ 
tion, at suitable intervals, upon fundamental theoreti* 
cal issues. There has been far too little serious dis¬ 
cussion of this kind, and, as a consequence, chemistry, 
in particular, is encumbered with a mass of loose 
speculation by workers whose outlook is far too 
narrow for them to discuss with advantage the 
problems they affect to consider. We need to put an 
end to the present-day tendency, particularly obvious 
in chemical circles at the moment, to paraphrase 
in terms of new fashions, without m any way getting 
down to fact or making any real advance in treatment. 

The great advantage of such international gather¬ 
ings is that different mentalities are brought into 
contact and opportunity given to bring out the facts. 
The physical school to-day, unfortunately, has little 
regard for facts: its main office seems to be to dis¬ 
tort them in the service of the fashion by which it is 
dominated. The most recently published text-books 
are witness of this tendency: a great volume of 
pseudo-mathematical sack is provided, but the 
bread of fact is scarce regarded, and there is not the 
faintest indication of the 14 proportionate judgment" 
being brought into play the use of which was so 
strongly insisted upon by Faraday—which he con¬ 
tended, moreover, should be the great outcome of 
devotion to scientific inquiry. 

At the Conference, two mam topics were under 
discussion—the nature of chemical change m its 
various * forms, and molecular structure as revealed 

S X-ray and geometric analysis. No particular 
vance was made in dealing with the former* but 
the issues were presented probably more clearly and 
definitely than they have been hitherto; the view 
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of the French school was certainly broadened. The 
tendency is growing to recognise that the phenomena 
are Of greater complexity than has been supposed! 
and even to hark back to Faraday's conceptions. 
It is an astounding fact and a great reproach to our 
science, that we are m no way agreed as to the precise 
mechanism underlying the simplest case of chemical 
change. We simply have no catena. Unfortunately, 
we have wandered during forty years m the wilder¬ 
ness, wearing teutonic blinkers At the root of our 
difficulty is the lack of philosophical outlook, due 
to narrowness of practical experience, insufficient 
knowledge of materials and processes, and undue 
specialisation We need a Wagner to kmt our 
scattered themes into rhythmic form. we need also 
to pay far more attention to fact. 

The discussion of the structure of solids was prob¬ 
ably the most important part of the proceedings 
A great difference of opinion between chemist and 
physicist was apparent The able account of the 
results of the X-ray analysis of crystals given by 
Prof Bragg was much appreciated. It is clear that 
it is possible to determine the orientation of atomic 
centres in crystals, but it is m no way proved that 
the partitioning of the atoms among the molecules 
can be ascertained. Prof Bragg was prepared to 
admit this The volume occupied or influenced by 
the atom was also much discussed Here again it 


was agreed that the X-ray method, at present, affords: * 
no direct information and that only the distance 
between atomic centres can be fixed. Precision was 
given to this latter problem by Mr. Barlow, who gave - 
an account of the way in which he has modified the 
original Barlow-Pope valency-volume hypothesis, by 
using a cell of unit-valency and forming models of 
atoms of higher valency by associating such unit- 
cells in the appropriate numbers. Mr. Barlow has 
constructed close-packed models of a considerable 
number of benzene derivatives which are in direct 
near agreement with crystallographic data: several 
of these were exhibited. The writer was able to point 
out how closely the properties of carbon were repro¬ 
duced in the model of the carbon atom—a pyramid 
of four unit-dodecahedral cells—used by Mr. Barlow 
in constructing his models. Finally, the existence 
of atoms in the crystal—in common salt, for example, 

—as independent units was brought under .discussion. 

Mr. Barlow exhibited a model of the molecule of 
potassium chloride, composed of two similar i3-faced 
cells, such molecular units may be close-packed m 
any numbers to give crystal units having all the 
geometric properties shown by potassium chloride. 
The writer expressed the opinion that it was im¬ 
possible, from the chemist’s point of view, on present 
evidence, to believe for one moment that the molecule 
lost its individuality in the crystal. H E. A. 


Heavy-Oil Engines. 


'T'HE James Forrest Lecture for 1925 was delivered 
* by Capt. H. Riall Sankey before the Institution 
of Civil Engineers on May 5, and dealt with some 
outstanding questions relating to large engines of the 
self-igmtion type. The discussion was limited to 
engines working either on the two- or the four-stroke 
cycle, and compressing air to a temperature sufficient 
for the self-ignition of an injected fuel of not less than 
' v o 82 specific gravity. 

- There are many difficulties m connexion witli fuel- 
injection, and much research is still required before 
practical perfection is reached and the best method 
finally established. The two methods employed are 
air-injection and mechanical injection (also called 
solid injection). The former requires an air-com¬ 
pressor, and introduces oxygen with the oil, producing 
probably a small initial explosion together with an 
air-blast which causes turbulence and drives the oil 
into all parts of the combustion chamber. The ex- 

E ansion of the air cools the jet by some ioo° F., which 
as to be allowed for by a higher initial pressure of 
the air in the cylinder. The air injector is able to 
impart greater energy to the atomised oil, to which is 
probably due the fact that a greater indicated mean 
effective pressure is possible with air than with 
mechanical injection, as has been found by Engineer- 
Commander Hawkes. The cooling effect of air- 
mjection is especially noticeable at light loads, and 
may cause misfires and explosion troubles; mechanical 
injection is much freer from these troubles. It would 
appear that at present the economical results per I.H.P. 
are better with air-injection than with mechanical, 
High temperatures and pressures occurring in 
heavy*oil-engine cylinders cause stresses which are 
difficult to meet. The parts principally affected are 
the cylinder head, the cylinder walls, and the piston 
Cast steel is generally employed for the heads, since 
the same strength can be obtained with much thinner 
walls, and the temperature-stresses are thereby sub¬ 
stantially reduced In large cylinders with thick 
walls the temperature - stresses in the walls exceed 
the ring-stress due to the internal pressure. Various 
ways of strengthening the walls have been employed 
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and were mentioned by the lecturer. Some idea of 
the relative ring- and temperature - stresses may be 
obtained from the following figures given by Mr. 
A. D. Bruce for a 40-m. cylinder: 


1 

rhickoeia ot 

1 CyliniJcr VValL 

1 

1 Tension in lb per sq. inch 
i due to 

1 „ 

Ring Stress. 

Temperature- 

Stress 

2 m. 

5000 

10,630 

3 5 m 

2800 

18,600 


Temperature affects the design of pistons pro¬ 
foundly. Hopkinson has shown that a gas-engine 
piston 11 5 m. in diameter, without water or oil 
cooling, may have a temperature-stress of tension at 
the outside rim amounting to 7-5 tons per sq. inch. 
Hence, for larger diameters, cooling arrangements 
have to be adopted Such arrangements—except in 
experimental engines—have not been successfully, 
applied to pistons exceeding 33 in. in diameter. 

A large mean effective pressure is desirable to 
reduce the weight of and the space occupied by the 
engine, and can be obtained by increasing the weight 
of oil injected per stroke if arrangements are made Jot 
reasonably perfect combustion. This requires afc 
increase of oxygen packed’into the compression space, 
and is known as supercharging. The method has 
been successfully worked to obtain higher powers 
with aeroplanes at high altitudes, ft has been 
estimated that about 50 per cent more indicated < 
power may be obtained by supercharging, but a 
deduction of about to per cent, must be made for the 
power required, leaving a net gain of 40 per cent, it ' 
cannot be said that supercharging has advanced very, 
far at present, except in two-stroke engihes, but & /: 
mty be expected to produce great improvements te V 
the future. > ’ 

Among other matters dealt with by Capt* M 

, . ‘ V ' 
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Sankey is the question of compounding. A group of 
American engineers, headed by Mr. Sperry (of gyro¬ 
scope fame), has been working on this subject for 
thirty years, Complete success with a small engine 
was reported in 1918, but Capt. Riall Sankey stated 
that he was not aware whether any large engine has 
yet been made or is under construction. In the small 
engine the mean effective pressure in each cylinder was 
330 lb. per sq. inch, and the weight of the engine was 
about o .r that of an ordinary engine The mechanical 
efficiency was said to be extremely high 



Capt. Riall Sankey, in concluding his lecture, urged 
the necessity for co-operation m research, and offered 
lus appreciation of the work done at the Admiralty 
Research Laboratory and so freely communicated ,Jn 
papers read before the Institution of Naval Architects. 
The outstanding problem for the merchant marine is 
the production of a low-speed engine of much greater 
power than at present possible, and of lighter weight 
per B.H.P., but before this can be solved the many 
subsidiary problems discussed in the lecture must be 
solved satisfactorily 


Tertiary 

R, BERRY continues to add to his vast senes of 
researches into the Upper Cretaceous and Tertiary 
floras, a subject which has long been somewhat 
neglected m Great Britain The question of the 
evolution of angiosperms is almost the greatest out¬ 
standing problem of palaeobotany We have practi¬ 
cally no light upon it as vet; all that can be done is 
to record the history of the class as accurately as 
possible, and to this history Dr. Berry has long been 
the most indefatigable contributor 

The present memoir deals with a Middle and an 
Upper Eocene flora of North America, the former 
known as the Claiborne, the latter as the Jackson 
flora. The author had previously described the much 
richer Lower Eocene Wilcox flora. The Wilcox 
includes 350 known species, while from the Claiborne 
only 90, and from the Jackson 133 are recorded. 
These differences appear to be due rather to the 
conditions of deposition than to any poverty of 
vegetation in the later periods 

The Claiborne deposits extend at intervals from 
Georgia to south-western Texas , they are marine 
in origin, which helps to account for the scantiness 
of the remains. The plants include 1 fungus, 6 ferns, 
conifers, 8 monocotyledons and 70 dicotyledons, 
he largest family is the Laurace®, of which 13 
Species are recorded, while the Leguminoszc are 
represented by 8 and the palms by 6 Some of the 
species (a cypress and two laurels) are represented 
in the form of petrified wood, of which sections are 
figured. The samp is the case with some of the 
Jackson plants, including a beautiful specimen of 
palm-wood. Most of the commoner species occur 

1 Tbc Middle and Upper Eocerw Flora* of South-eastern North America. 
By E. W. Berry. United States Geological Survey. Professional Paper 
No. ga. Pp. 306+65 platea. (Washington: Government Printing Office, 
* 924-1 


Floras, 1 

also m the underlying Wilcox and the succeeding 
Jackson formations. Many of the genera had already 
appeared in the Upper Cretaceous Among the 
dicotyledons only three families out of 27 are gamo- 
petalous Two of the gamopetalous genera (Diospyros 
and Apocynophyllum) go back to the Upper Cre¬ 
taceous Dr. Berry thinks that the Gamopetaleae 
were actually the last plants to appear, and that 
their wealth of species may only have been attained 
m post-glacial times The comparative poverty of 
this group in trees and .shrubs may, however, account 
for their ranty as fossils. 

The Jackson flora has a similar geographical 
distribution to that of the Claiborne beds The 433 
species include 4 fungi, 1 liverwort (a Marchantites), 
4 ferns, 1 Equisetum, 2 or 3 conifers, 15 monocoty¬ 
ledons, and 106 dicotyledons There are 8 palms, 12 
Legummosac, and no less than 16 Lauraceae. Among 
the Fagaceac, it is interesting to learn that the genus 
Dryophyllum is regarded as an " ancestral M stock, 
which gave rise to Castanea, Quercus, and other 
genera. One of the leaf-species is referred to the 
Proteaceous genua Banksia, now limited to Australia. 
Among the lime family there is a Grewiopsis, an 
ancient Upper Cretaceous genus, and also a Tilia of 
quite modern type 

These few notes can give little idea of the abundance 
of information m this extensive memoir It is 
splendidly illustrated ; most of the 65 plates portray 
the fossil specimens, a few show views oi the localities, 
restorations, or analogous contemporary vegetation. 
One of the restored landscapes introduces animal life in 
the form of a Zeuglodon, an early and, to all appearance, 
ferocious whale Dr. Berry is much to be congratulated 
on this fine memoir, his latest contribution to the 
subject to which his life has been devoted. 


The Royal Society Conversazione. 


/"~\N May 13 the first of the two annual conversaziones 
^ of the Royal Society was held in the Society’s 
rooms, and numerous interesting exhibits and pieces 
of apparatus were arranged for Inspection by fellows 
and guests of the Society. 

Among the exhibits from the British Museum 
(Natural History) were some oceanic angler fishes 
shown by Mr. C. Tate Regan (Department of Zoology). 
These fishes inhabit the middle depths of the ocean 
about 500 to 4500 metres below the surface. The 
males have become dwarfed and parasitic on the 
females, to which they become attached probably 
soon after they are hatched, when they are relatively 
numerous. 

The Geological Department showed deinosaur 
bones from Tendaguru, Tanganyika Territory, a 
teleotteh from the material sent home by Mr. W. E, 
Cutter of the British Museum Tanganyika Expedition, 
largest and smallest femora (4 ft. 1 in. and 
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2 ft. 6 in. long) belonged to sauropodous deinosaura 
which inhabited the estuarine waters of a great river 
running from west to east. The other femur 
(3 ft. 4 in. long) was from one of the armoured and 
terrestrial deinosaurs, such as Omosaufus, which is 
found in the Jurassic of England, 

The National Institute for Medical Research had 
a demonstration showing a colour reaction for 
vitamin A (Dr. O. Rosenheim and Dr. J C. 
Drummond). A brilliant ultramarine - blue colour 
reaction is given when arsenic chloride is added to a 
substance containing vitamin A. The reaction has 
been adopted for the colorimetric determination of 
the growth-promoting activity of medicinal cod-liver 
oils and butter. 

The Cambridge Instrument Co., Ltd., showed, 
among other things, experiments with the Shakespear 
katharometer applied to the thermal-conductivity 
method of gas analysis. Hie instrument has small 
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capacity, a small time lag, and is very sensitive to 
oettain gases having thermal conductivities differing 
from one another It can be used for demonstrating 
the partial separation of two gases from a uniform 
mixture by introducing a temperature gradient 
Within the gas, an effect first pointed out by Prof. S. 
Chapman and called by him " thermal diffusion " ; 
for the measurement, of the respiration of gas from 
a single insect, eg a fly ; and provides an easy method 
of estimating a small quantity of carbon dioxide as 
carbonate in a mixture The National Physical 
Laboratory exhibits included sortie photo-electric 
cells of different alkali metals used to detect a 
difference of colour in sources of light (Mr T, H, 
Harrison). A rubidium and a sodium cell are 
connected m senes, and the photo-electric currents 
balanced against each other when the two cells are 
exposed to the illumination of the same electric 
lamp If the temperature of the lamp is raised the 
sodium cell becomes relatively more sensitive and 
vice versa By this method lamps can be colour- 
matched to within i° K of the equivalent temperature 
and within o 1 per cent voltage The Research 
Department, Woolwich, showed an apparatus for 
determining the flash velocity and pressure factors 
of igmtory detonators ; the former by passing the 
hot gases through gaps—at specified distances apart 
—in separate electrical circuits whereby the circuits 
are completed, the instants of completion being 
registered by means of an Emthoven galvanometer , 
and the latter by means of a piezo-electric crystal. 
Prof. W M. Thornton exhibited a miner’s electric 
lamp which indicates and measures firedamp. 

Mr. George H. Gabb showed a cunous trumpet¬ 
shaped telescope bearing the name and date “ Iacob 
Cvmgham 1G61." The optical system is of the most 
elementary Galilean form, consisting of a bi-con vex 
object glass, with a plano-convex eye lens, and gives 
a magnification of about 3 diameters at a focal 
length of 2 ft. It is focussed by two draw tubes 
covered with the characteristic marbled paper of the 
Charles II period. 

Demonstrations were given during the evening of 
a cinematograph film by Path6 Frdres showing 
Brownian motion. The film was taken by the aid 
of a high power microscope, and showed the trans- 
latory, and in some cases the rotational, movements 
of particles in colloidal silver, smoke, etc 

Apparatus was also exhibited by the Thermal 
Syndicate, Ltd., the International Western Electric 
Co., and Messrs Adam Hilger, Ltd. 


University and Educational Intelligence* 

Aberdeen —The University Court proposes to 
proceed to the foundation of chars in bacteriology 
and forestry * 

The plans of a new building to accommodate the 
Department of Forestry, and to be erected m the 
Cruickshank Botanic Gardens, have been approved. 

Belfast. —At a special meeting of the Senate of 
the Queen's University held on May 13, it was resolved 
to grant the degrees of D.Sc. (honoris causa) to 
Prof, F. G Donnan, professor of inorganic chemistry 
in University College, London, and to Prof. E, W. 
MacBride, professor of zoology in the Imperial College 
of Science, S. Kensington, both of whom are former 
students of Queen's College, Belfast 

Birmingham. —The University has arranged to 
hold receptions at Edgbaston for the meetings of 
the following Societies: Institute of Electrical 
Engineers (June 10), Medico-Psychological Society 
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Cambridge. —The Raymond Horton-Smith Prize 
has been awarded to Dr. M. B, R, Swann, Gonville 1 
and Cams College, for a thesis on 11 The Immediate ; 
Effect of X-Ray* on the Functions of Certain Tissues 
and Organs." Proxime accessit, Dr. D. V. Pickering, 
Emmanuel College, whose thesis was on " Difficulties 
in the Dietetic Treatment of Diabetes.'' 

It is proposed to confer the degree of Doctor of Laws, 
honoris causa, upon His Excellency the Right Honour¬ 
able the Earl of Reading, Governor-General of India. 

Prof Nuttall, Magdalene College, Dr H. Scott, 
Trinity College, and Mr W. A. F. Balfour-Browne, 
Gonville and Caius College, are to be the representa¬ 
tives of the University at the international congress 
of entomology to be held at Zurich in J uly. 

London. —The Report of the Principal Officer of 
the University for the year 1924-25, read on Presenta¬ 
tion Day (May 13), records no important development 
of the scientific side of the University's work. Candi¬ 
dates for first and higher degrees have reached record 
totals of 3063 and 357, and a grand total of 3420, of 
whom 2079 were internal and 1341 external The 
roll of internal students comprises 9002 names, also 
a record The total admissions by all channels 
amounted to 7603, as compared with 3852 in the last 
year before the War Of these, 5542 came in through 
the ordinary Matriculation Examination, 360 as 
graduates of other universities, 1481 as holders of 
approved certificates, and 220 after examination under 
Statute 116. As there were 20,869 candidates for 
Matriculation and Registration, the high proportion 
of failures at the Matriculation Examination, which 
has recently provoked discussion, is evident. Grate¬ 
ful reference is made m the Report to the serious 
losses the University suffered m the deaths of Sir 
Sydney Russell-Wells, its representative in Parlia¬ 
ment, Dr. R M. Walmsley, chairman of Convocation, 
and Prof Arthur Dendy Referring to the work of 
the Departmental Committee of the Board of Educa¬ 
tion, the Principal Officer says : " We may feel sure 
that the deliberations of the Committee, which has 4 
now been sitting for some months, will be guided by 
a single purpose, namely, our corporate welfare; 
and we may await with confidence its findings, not 
unmindful that in whatever form the body of our 
constitution be moulded, the spirit which gives life 
and growth remains always within ourselves alone," 
The list of benefactions received by the' University 
during the year is somewhat meagre ; but several of; 
the colleges and medical schools have received gener¬ 
ous gifts, notably the Middlesex Hospital Medical 
School, which has received 20,000/. from Mr. S. A. 
Courtauld for the endowment of a University chair of 
anatomy. 

Major K. W, Braid, assistant in the Herbarium# y 
Royal Botanic Gardens, Kew, since November 1923, 
has been appointed to the chair of agricultural botany 
in the West of Scotland AgriculturalCollege, Glasgow., 

Notice is given that applications for grants from ' 
the Chemical Society Research Fund must be mate 
to the Assistant Secretary of the Society, Burlington 
House, Piccadilly, W.i, by June 1, on a spectelfcrm 
to be supplied upon request. " - # y ' 

Applications for junior Beit Memorial Fellowships * 
for Medical Research must be received not latetiffSfeCj 
June I, upon a prescribed form, by w James 
Fowler, Honorary Secretary, 35 Oar*e$ 

The fellowships are of the annual value 01350k 
tenable normally for 3 years, t ' yy 
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Early Science at Oxford. 

May ad, *685. Mr. Pulleyn is desired to take ye 
Chair. 

A Letter from Mr. Maunders, dated Dunstar-Castle 
April 24 1685, was communicated by Mr. Crouch. 
With it there came some of ye shells of the purple 
fiah from the shore near Dunstar; the Fish it self 
would have been sent, but it will not bear carriage 
hither That matter, which gives the purple, is (as 
Mr. Maunders affirmes) a little wat'ry substance in 
ye back of the fish, and not enough to make above 
six or seven letters. With these shells (some of which 
are ordered to be preserved in the Musaeum, others to 
be sent ye Royal! and Dublin Societies) there came 
specimens of 2 sorts of Laver (or Lichen Mannus) 
growing on the same shore ; the one green and large, 
the other blackish and lease ; this last sort is that, 
which is pickled and brought to table, the former is 
not used in those parts. There came also a little 
piece of Lignum Fossile from Watchet, 

Another Letter from ye same Person, dated Milton- 
Abby (in Dorsetshire) May 16, 1685. was read ; it 
gave an account of what number of Persons were 
killed by cold in Dorsetshire on ye dreadfull 23 of 
December last. 

The Society ordered their thankes to Mr Maunders 
< for these considerable communications. 

A Letter from Mr Aston dated May 21, 1O85 was 
read ; it contained a draught of ye Hony-combes 
mentioned in the Minutes of ye Royall Society and 
lately sent ye Society by Monsieur Villermont. 

An account of a New Callesh invented at Dublin 
(the advantage of which is, that it may overturn 
without any danger to any Person in it) was read. 

May 27, 1684. A Letter from Mr. Aston, dated 
May 15th, was read, with an Extract out of 2 manu¬ 
scripts (supposed to be writ at least 300 years agoe;) 
concerning Ignis Gtcbcus. 

On this occasion Mr. Bernard affirmed, that there 
is an account of Ignts Gtcbcus in an Arabick manu¬ 
script, in St. John's College Library in this Univrsity, 
ana in Julius Afncanus’s Cesti cap; 45. Mr. Piggot 
said he was told, by one that makes fireworkes, that 
Rockets made of Sulphur vive will burn under water. 
Dr. Plot shewed ye following Experiment; he held 
a five coal to ye lower part of an hour-Glass which 
immediatly stopped ye running of ye sand ; this he 
repeated two, or three, times with ye like success. 

Another Letter from Mr. Aston dated May 22, was 
read: it mentioned an Experiment of weighing air. 
Mr* Aston was desired by ye Society to give them an 
account of ye method usd in that Experiment. 

A Paper of Mr. Flamsteeds was read, which gave 
an account of a spot which he had observed in ye Sun , 
about a month since. 

The Answers of Mr. Proctor Garke of Magdalen 
College and of Mr. King in Staffordshire, to some 
Queries about ye splitting of Trees in- ye frost, were 
read. Dr, Plot said ye white grape vines in ye 
Physiek Garden are dead, but not ye red, tho growing 
On ye same sraU. 

Mr, President observed, that aeverall vines which 

« Chufcjh, which may be built 70 foot wide, without 
amy jjtiiajB in it, and a paper was read by him to 
.thafc a roof would be stroag enough for 

nan. 1 * ^ - s 

a a gentleman near Newberry, and. Mr. 

k physician of Reading were elected, 
fellow of University College and Mr. 
m the e&me College were proposed for 
e^iOBQ^dcal Society. * 


Societies and Academies. 

London. 

Royal Society, May 14.—E, C C. Baly and Elizabeth 
Semmens : The selective photochemical action of 
polarised light. I, The hydrolysis of starch. Starch 
grains in weak enzyme solution are hydrolysed under 
the influence of polarised light, whilst very little or 
no action takes place in ordinary light of the safiie 
intensity. In the case of potato and maize starch 
diastase was used, whilst in the case of wheat starch 
the natural enzyme sufficed. The slides were placed * 
on microscope stages and illuminated from below so 
that the progress of the hydrolysis could be watched. 
Both daylight and artificial light were used with 
equal success.—R B Thomson and H B Sifton 
Resin canals in the spruce (Picea) An anatomical 
and cecological study and its bearings on phylogeny. 
Anastomosis between different systems of resin- 
canals is rare in Picea. The bast has only horizontal 
canals, with bulbous expansions Horizontal canals 
are strictly confined to the secondary rays. The 
canals, except in the wood, show cambial growth in 
size and thickness of wall. Formation of canals is 
not dependent on increased vigour or food-supply, and 
in secondary tissues it is always connected with 
injury or irritation of the cambium The root, being 
very subject to injury, has a well-developed system 
of canals. In primary wood of the root the appear¬ 
ance of canals is preceded by that of solid strands 
of cellular tissue. Accumulation of repeated wound- 
stimuli explains the sporadic occurrence of canals 
in twigs of trees of species from which canals are 
otherwise absent. The whole evidence favours the , 
hypothesis of a phylogenetic increase of sensitiveness 


hypothesis of a phylogenetic in 
to wound-stimuli among Coni 


to wound-stimuli among Conifer® —H. G. Cannon : 
On the segmental excretory organs of certain fresh¬ 
water ostracods The " shell gland " of the fresh¬ 
water ostracods, which has previously been described 
as the antennal gland, is of unknown function, but 
is in no way serially homologous with the true 
segmental excretory organs These occur m both 
antennal and maxillary segments The antennal 
gland (hitherto undesenbed) consists of an end-sac 
with an intracellular duct leading to the exterior, 
consisting of three cells only It attains its maximum 
development in the fourth larval stage, after which it 
loses connexion with the extenor and degenerates. 
The maxillary gland consists of an end-sac with an 
efferent intracellular duct consisting of four cells only. 
Its end-sac is a true coeloraic sac. Its duct js formed 
by an ingrowth of ectodermal cells, that finally 
become overgrown by the surrounding ectoderm. 
The development of the “ shell gland " has been 
partly described. The part previously considered 
as a typical end-sac, and therefore of mesodermal 
origin, arises from a group of ectodermal cells in 
outer layer of shell-fold.—E. G. T Liddell and J. F. 
Fulton ; Observations on ipsilateral contraction and 
1 ' inhibitory * * rhythm. Simultaneous mechanical and 
electrical records have been obtained (with string 
galvanometer and torsion-wire myograph of high 
frequency) of responses of quadriceps extensor 
muscle (cat) to various forms of reflex stimulation, 
before and shortly after section of the posterior root 
supply, of the muscle. When the normal muscle is 
renexly stimulated at 50 per sec. through the sciatic 
nerve of the same side, a small rapidly developed con^ 
traction ( M ipsilateral *') results, in which the rhythm 
of stimulus may be seen in both string and myograph. 
Crossed stimulation at 15 to 20 sec before cutting 
the posterior roots also produces a response* but later, 
the rhythm tends to be obliterated through the 
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appearance of increasingly large numbers of " second¬ 
ary k * waves. After catting, the secondary waves 
are ibpre numerous from the start. Increase m 
mechanical tension increases amplitude of both 
pdlhary and secondary waves A single moderately 
strong break-shock inhibition during a crossed 
extension response causes, through suppression of 
secondary waves (repetitive asynchronous after¬ 
discharge), an enhancement of primary excitatory 
rhythm in both string and myograph, Repetitive 
inhibition, if weak, produces the same effect, if 
strong, it gives rise to a rhythm of its own rate in 
both records This M inhibitory" rhythm during 
** complete " inhibition seems to be due to the small 
umnhibitable increment of ipsilateral contraction.— 
K. Furusawa : Muscular exercise, lactic acid, and the 
supply and utilisation of oxvgen. Pt X The oxygen 
intake during exercise while breathing mixtures rich 
in oxygen As was shown before, the maximum 
oxygen intake may be increased 50 per cent by the 
breathing of a mixture nch in oxygen This can be 
attributed only to an increased circulation rate of 
the blood—J S Yeates : The nucleolus of Tmesiptens 
Tannensis Bernh. In Tmesiptens the maximum 
number of nucleoli in resting cells of the sporophyte 
is six. These are formed at telophase by aggregation 
of small bodies and are often visibly continuous with 
telophase chromosomes. In sister-tolophase nuclei 
they frequently correspond in number, m size, and in 
position During pro phase and metaphase the nucleoli 
are connected with the ends of chromosomes, from 
which they finally become detached and pass ir¬ 
regularly towards the poles of the spindle In some 
cases the full number of these nucleoli remains visible 
in the cytoplasm when a new generation of nucleoli 
has arisen in the daughter nuclei. In resting cells of 
the gametophyte the maximum number of nucleoli 
is three. The nucleolus is not an independent, self- 
1 perpetuating body, but seems to owe its origin 
to the chromosomes, and arises de novo in each cell- 
generation. 

Physical Society, March 27.—H. W. Gilbert and 
P. E. Shaw : The electrical conditions arising at a 
liquid-gas interface Many of the results may be 
explained in terms of the modern theory of orienta¬ 
tion and polarisation at the liquid-gas interface, but 
there are other facts which do not appear to come 
within the scope of any established principles.—L. 
Hartshorn : A contact theory of dielectric absorption 
and power losses. A simple explanation is proposed 
of absorption residual charge ana allied phenomena in 
solid dielectrics In accordance with classical theory, 
the ,dielectric is assumed to possess a certain true 
capacity, defined by its dielectric constant, and a 
certain conductance, here considered as probably 
electrolytic in type. The so-called anomalous pro¬ 
perties are considered to be due to the properties of 
the contact surfaces of the dielectric and its metal 
electrodes. These contact surfaces appear to offer 
great resistance to the passage of 10ns or electrons 
across them, so that when an E.M.F. is applied to a 
condenser there is an accumulation of charges at the 
surfaces. These charges form the absorbed and 
residual charges. The behaviour of each contact 
surface is such that it may be represented by a large 
capacity in parallel with a high resistance, and thus 
a capacity-resistance combination is suggested, which 
is equivalent to an actual condenser. 

Linnean Society, April a,—R. B. Oliver ; Bio- 
geographical relations of the New Zealand region. 
From a biological view-point the outstanding char¬ 
acteristics of the fautylfe'&nd flora of the New Zealand 
region are the absence of mammals, the marked dis- 
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similarity of its plant and animal productions tgp 
those of Australia, and the presence of ap element 
common to two or more of the southern land-masses. 
A large proportion of the plants and animals at 
present living in New Zealand are such as require 
continuous land connexion for their dispersal* 
Their presence demands that at some period xh the 
past New Zealand was joined to the other land-mass 
of the globe. Most of these animals and plants aire 
related to species now found m lands to the north. 
The so-called ** Antarctic " element appears to be a 
mixture of several elements. Eliminating the genera 
and species of plants common to New Zealand and 
South America which may be explained by migration 
from the north overland and from the west overseas, 
there remains a residue which seems to demand a 
more direct land route between New Zealand and 
South America — W. C. F. Newton : The cytology 
of the genus Tulipa. The basic number of chromo¬ 
somes is twelve, but as a result of fragmentation one 
species has sixteen. Alteration m the relative size 
of the chromosomes may occur independently of 
fragmentation. Tetraploid and hexaploid varieties 
and species occur. The different kinds of tetrad 
found in Tuhpeae have their exact parallels in the 
Acndidae, thus helping to emphasise the essential 
similarity of the meiotic phase in plants and animals. 

Paris 

Academy of Sciences, Apnl 13.—G. Ferrie and 
R. Jouast * The use of photo-electnc cells for the 
observation and maintenance of astronomical pen¬ 
dulums. A mirror is attached to the pendulum and 
light from this falls on a photo-electric cell: the 
resulting current is amplified by three or four valves. 
Measurements are being taken to compare, with the 
highest possible precision, the results obtained by this 
method with that given by the ordinary electrical 
contact Jules Andrade : The general mechanism of 
synchronisation —Gaston Julia : A type of quasi- 
analytical functions —Oscar Zariski: The develop¬ 
ment of an algebroid function in a domain containing 
several critical points —S Ch Bochner : The nearly 
periodic functions of Bohr —Comas Sola : The Schain 
comet (1925a) found independently. A photograph 
taken on the night of March 23 has shown the new 
comet found on the preceding night by Schain.— 
Charles Nordmann and C. Le Morvan : The ballistic 
theory and stars with continuous variation. Some 
deductions from the ballistic hypothesis of La Rosa.— 
Louis Dunblane: An apparatus applicable to avia¬ 
tion motors for reducing the loss of power with 
altitude.—Jean Dubief; The variation of the vis¬ 
cosity of fluids as a function of the volume. The 
relation between the viscosity of a gas m, at a fixed 
temperature, compressed to a volume v is equal to 
that of a perfect gas multiplied by the factor v/(v~b), 
where b is the co-volume of Van der Waals. The, 
results calculated from this formula are in good 

Jean Thibaqd: The quMdity of ^ieat given off? to , 
the form of the y radiation, during radioactive did* 
integration. The energy emitted in the form of the 
y radiation is never negligible : for radium B +C, it K 
amounts to 16 per cent, of the total calorific effect*^ 
Louis Jacques Simon ; The viscosimetric neutralisa¬ 
tion of the monoacids by alkalies. Comparison ot 
alkaline chlorate, bromate and nitrate/ Measure- 
ments of viscosity in aqueous solution ^euMr the/ 
course of the neutralisation of the acids to;b* qibtely 
followed. No relation between visdoato/i^ 
morphism could be made out.—Vdnjar * Tbe phbtOr 
lysis of the dibasic adds. In the cas^' of fc 
malonic, succinic, and glutaric acids there 
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Thant IbetweEn the Experimental facts and the law of 
photochemical equivalence.—P, Bugnon : Leaf homo¬ 
logies in the sweet violet; stamens and carpels. In 
the Violet the stamens are homologous with the petals. 
— 0 , Munerati : Variations in the compositidn of the 
juice of a beetroot according to the state of dis¬ 
integration of the tissue and the methods of expression. 
Two variables are studied, the state of disintegration 
before applyir^f pressure, and the magnitude of the 
pressure applied. The variations observed are ex¬ 
pressed m terms of the percentage of sugar in the 
expressed juice.—H. Lagatu and L. Maume : The 
linear relation between the successive quantities of 
phosphoric acid and nitrogen contained in the leaf of 
the well-nourished vine.—Emile F. Terroine and 
Mile. S. Trautmann and R Bonnet : The quantitative 
bio-energy law of the formation of carbohydrates at 
the expense of proteids and fats in plants. The 
transformation of proteids into carbohydrates in 
plants is accompanied by a loss of 35 per cent, of the 
metabolised energy; with fats there is a loss of 23 per 
cent.—E. Aubel and J. Salabartan * The mechanism 
of the production ol hydrogen at the expense of 
glucose by the coli bacillus. Evidence is given in 
support of the view that the glucose is converted into 
equal molecules of pyruvic acid and hydrogen.— 
H. Labb 4 and F. Lavagna : The chemical composition 
of the normal and pathological crystalline lens. 
Determinations of water and various forms of com¬ 
bined nitrogen m a normal lens and one with cataract. 
In cataract there is a modification of the normal 
proteid content, a sensible disintegration of the 
albumen, and a large increase in the proportion of 
ammoacids and in the products of incomplete hydro¬ 
lysis of the albumens. These characters point to the 
intense proteolvsis which accompanies the evolution 
of cataracts.— C. Levaditi, S. Nicolau, and P Poincloux 
The etiological r 61 e of Strebtobacilius moniliformis in 
acute septicsemic polymorphic erythema. 

Calcutta. 

Asiatic Society of Bengal, March 4.—H. Bruce 
Hannah * Indian origins. The P&ncha-Jan&h men¬ 
tioned In the Rig-Veda were probably four concrete 
communities of Western Asia who had belonged to 
the invading forces defeated in Syria c. 1156 b.c., by 
R&mdsSs III., and had afterwards plunged off east¬ 
wards, plus a drtf/-folk picked up in or near G&ndh&ra- 
land. The Dasyfis of Sapta-Sindhavfih were diffused 
representatives, east of the Indus, of the ancient and 
widespread Dahyfis of Central Asia.—Sri Ram Sharma: 
A forgotten hero of Marwar.—D, Majumder : Physical 
characteristics of the Hos of KoJhan. Anthropo¬ 
metric measurements of 200 Hos of different septs 
and localities are given.—Satyendra Hay: The 
% earth’s electric field and vertical potential gradient. 
The potential of the earth’s electric field falls much 
more rapidly with height than would be expected 
With a radial field. The curve showing the variation 
Of the potential gradient with height, as given by 
Schweioler and Kohlrausch, suggests an exponential 
curve. From theoretical considerations a formula 
is obtained which fits the curve and explains simul¬ 
taneously the variation of the potential with pressure 
.a» 4 the atmospheric “ pollution.” 

Washington, D.C, 

ifai&al Academy <rf Sciences (Proc. Voi xx, No. 2 , 
It, Hall; Conditions of electric 
em at boundary surfaces : Volta effect, A 
cient baaed on the theory of ’‘free ” 

/ elections in metals.—A. H. 
1; A. Bearden f The effect of a snr- 
fc qfi spectrum of scattered X-rays. 
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A water-cooled molybdenum target X-ray tube and 
sulphur secondary radiator with no surrounding box 
were set up outside a window and the spectrum 
photographed. Modified lines were found in the 
position indicated by Compton's theory.—R. A, 
Millikan and I. S Bowen - The significance of the 
discovery of X-ray laws in the field of optics. Work on 
the spectra of stripped atoms of phosphorus (P V.), sul¬ 
phur (S VI), and chlorine (Cl VII) has completed the 
proof that Moseley's law and its corollary, the irregular^ 
doublet law, holds in optics. To account for the 
regular or relativity doublet law in optics requires a 
new hypothesis. The doublets of atomic hydrogen 
and ionised helium are attributed to a true relativity 
cause, but those of lithium and all heavier elements 
to a non-relativistic cause, perhaps of magnetic or 
electrostatic and magnetic origin, giving similar 
results.—Y. H Woo The Compton effect and ter¬ 
tiary X-radiation The water-cooled molybdenum 
target X-ray tube was enclosed in a box lined with 
tV in. lead sheet, and rock-salt, magnesium, aluminium, 
silicon, and sulphur were used as secondary radiators. 
Shifted lines were found in accordance with the 
predictions of Compton’s theory, but there was no 
evidence of the tertiary radiation observed by Clark, 
Duane, and Stifler.—E Condon : The age of the stars. 
The relativistic relation between energy and mass 
leads to a means, independent of atomic processes, 
of estimating the age of the stars.—W. J Luyten : 
Notes on stellar statistics III . On the calculation 
of a mean absolute magnitude from apparent mag¬ 
nitudes, angular proper motions, and linear radial 
velocities.—-fe, B. Wilson and W. J. Luyten (1) The 
frequency distribution on apparent magnitude of 
the non-Magellanic O-type stars Among the O-type 
stars there is probably a fairly large dispersion in j 
intrinsic brightness and a fairly large scattering 
through space. (2) The population of New York city 
and its environs The ultimate population of New 
York city and its environs predicted by means of 
the Pearl-Reed curve would be 35 millions Applying 
the same method to the population of the States 
including this area gives only about 22 millions. v 
Hence one or both of the populations will probably 
soon enter upon a nfew cycle of growth. The Pearl-Reed 
method predicts " saturation ’ with a population but 
does not allow for the condition of additivity. It can 
give more probable results if modified constants are 
used.—J. W. Alexander On the intersection invari¬ 
ants of a manifold.—P. Franklin : The rotating disc. 
Einstein’s qualitative discussion indicates that the 
geometry on the disc cannot remain Euclidean, 
quantitative discussions by Lorentz and Eddington 
start from equations of transformation corresponding 
to a Euclidean rotation and end by computing con¬ 
traction,, An attempt is made at reconciling these 
opposed points of view,—G A, Miller : Transitive 

r ups involving direct products of lower degree.— 

C. Redfield and A. L. Hurd . The respiratory 
functions of the hsemocyanins. The blue colour of 
the blood of the squid and horse-shoe crab is due to 
” oxhysemocyanin, but the haemocyanin of the crab 
has much greater affinity for oxygen. This affinity 
i$ increased by carbon dioxide, whereas in the squid 
it is decreased, a fact which seems related to the 
mode of life.—T. M. Carpenter * Prolonged fasting as 
aftecting the composition of steers' urine,—P. Heymans 
and W. J. Heymans : The torsion problem of curved 
beams.—E. M. Bast and A. J. Mangelsdorf; A new 
interpretation of the heredity behaviour of self-sterile 
plants. -Self-sterility m Nicotiana is a Mendelian 
recessive hi crosses between self-fertile and self-sterile 
species. Members of a seif-sterility group are cross- 
fertile with members of other similar (groups, but , the 
Class of the mothet is never represented in the progeny. 
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Official Publications Received. 

Department of the Interior 2 United States Geological Survey. Forty- 
fifth Annual Report of the Director of the United States Geological 
Survey to the Secretary of the Interior for the Fiscal Tear ended June SO, 
1PS4. Pp. ii+88+1 plate. (Washington : Government Printing Office.) 

Department of the Interior : United States Geological Survey. Bulletin 
750-G .* Bauxite In Northeastern Mississippi. By Ernest P. Burohard 
Pp. ii4-101.148 Bulletin 751-D: Geologic Structure of San Juan Canyon 
and Adjacent Country, Utah. By Hugh D, Miser. Fp. lv+11VI55+ 

S lates 16*20. Bulletin 751-F: The Ekalaka Lignite Field. Southeastern 
[onUna. By Clyde Max Bauer Pp. iv+231-207+plates 30-34. Bulletin 
761-G : Geology and Oil and Gas Prospects of part of Moflat County, 
Colorado, and Southern Sweetwater County. Wyoming By Julian D. 
Bear*. Pp. v+239-510+plates 85*37. 20 cents. Bulletin 763; Geology 
and Oil Reftourrea of a part of Loe Angeles and Ventura Counties, 
California. By William 8. W. Kew. Pp. vill J-202+17 plate*. 60 cents. 
Bulletin 760-B: The Physical Features of Central Massachusetts. By 
William C, Alden Pp. v+13-105+plates 6-22. Bulletin 761; Molybdenum 
Deposits; a short Review. By Frank L He^s Pp. iv+95+10 plates 
16 cents Bulletin 762. Geology and Ore Deposits of the Rochester 
District, Nevada By Adolph Knopf. Pp. lx+78+4 plates 16 cents 
Bulletin 766 ; Geology of the Region around Lead, South Dakota, and its 
Bearing on the Homestake Ore Body. By Sidney Paige. Pp. iv+58+11 
plates. 20 cents (Washington : Government Printing Office.) 

Department of the Interior. United States Geological Survey, Pro¬ 
fessional Paper 184. Upper Oretaceou* and Tertiary Formations of the 
Western Part of the San Juan Basin, Colorado, and New Mexico, by John 
B, Reeslde, Jr., and Flora of the Animas Formation, by F. H. Knowlton. 
Pp. lv + 117+19 plates 40 cents. Professional Paper 135 : The Composi¬ 
tion of the River and Lake Waters of the United States. By Frank 
Wlggtesworth Clarke. Pp lv f 109 50 cents (Washington Govern¬ 

ment Printing Office,) 

Publications of the United States Naval Observatory Second Series. 
Vol, 10, Part 2, Appendix Total Solar Eclipses of August 80, 1905, ana 
June 8, 1918, with Aviators’ Notes on the Total Solar Eclipse of September 
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Imperial Department of Agriculture for the Went Indies. Report on the 
Agricultural Department, Dominica, 1923-24 Pn. iv + 86. (Barbados.) 6d. 

Records of the Survey of India. Vol 18 (Supplementary to General 
Report 1921-22): Annual Reports of Parties and Offices, 1921-22. Pre¬ 
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Proceeding* of the United States National Museum. Vol. 66, Art, 0: 
A Revision of tlxe Went Indian Ooleoptara of the family Buprestldw. By 
Warren 8, Fisher (No. 2522) Pp. 207. (Washington: Government 
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Proceedings of the Geologists’ Association. Edited by A. K. Wells. 
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University Grants in Great Britain. 

T HE University Grants Committee, appointed in 
1919 “ to inquire into the financial needs of 
university education in the United Kingdom and to 
advise the government as to the application of any 
grants that may be made by parliament towards,, 
meeting them/’ has grown into a position of authority 
and influence greater than its terms of reference seem, 
at first sight, to imply. In pursuing its inquiries year 
by year, not only does the Committee obtain a com* 
pleter knowledge of the conditions of university work 
at a given moment, but it also acquires an ever deeper 
insight into the dynamics of university economy. 
Inevitably, and to the great advantage of the univer¬ 
sities, attention is concentrated less on the problem 
how to “ carry on ” and more on the trends of existing 
activities, their fitness for the purposes they are sup¬ 
posed to serve, and the values of those purposes. 
While the Committee is careful to disclaim the wish to 
impose, or, indeed, the ability to propound, an ideal 
common policy, it cannot escape the necessity of 
attempting to evaluate conflicting university ideals 
Each year since 1920 it has published statistical returns 
submitted by the universities and university colleges 
in receipt of Treasury Grant, and has prefaced the’ 
returns with introductory notes. This year the returns 
(for 1923- 24) are published as an appendix to a com¬ 
prehensive report, 1 forming a sequel to the Committee’s 
first report dated February 3, 1921. 

The present report surveys the whole field of univer¬ 
sity education in Great Britain in the light not only of 
the statistical returns, but also of observations made in 
the course of a series of visits of inspection carried out 
by the Committee in 1924 with the object of seeing 
what progress had been made since the similar visitation 
of 1920. The Committee found that these four years 
have been years of real progress in regard to conditions 
of service of university staffs, the standards of teaching 
and research, the provision of adequate, buildings and 
equipment, and the development of the social life of 
the students, Further improvement under all these 
he*ds is, however, urgently called for, and it is there¬ 
fore a matter of urgent necessity that the universities 
and colleges should do all in their power to raise addi¬ 
tional funds from local public bodies, Indus tries, and 
private benefactors. In order to stimulate such efforts, 
the Committee announces that in distributing any 
additional money that may be voted it will continue 
to take serious account, wherever that can fairly be 
done, of,the extent to which local support has been 
forthcoming, without, however, being bound to any 

1 University Grants Committee. Report, Including Returns from Uni¬ 
versities tad University Colleges in Receipt of Treasury Grant, Academic 
Year r?af~rp *4 Pp. 44 - (London: H.M. Stationery Office, 19*5 > 
jt 6d. net* 
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precise formula. It concludes with an exhortation to 
regard endowment funds as the central source of 
revenue, as only by the consolidation of a stable and 
substantial income from independent sources can the 
autonomy and progressive development of a univer¬ 
sity be assured. 

Although there are now 57 per cent, more full-time 
students at British universities and colleges than before 
the War, their number is still comparatively small. 
The President of the Board of Education has lately 
directed attention to the fact that as yet less than 
44 per cent, of all the children in grant-aided secondary 
schools go on to a university, and less than 9 per cent, 
of elementary school children go on to secondary 
schools. Both of these proportions are likely to 
increase. The Committee points out that the increase 
in the flow of students from the secondary schools to 
the universities will inevitably tend to heighten the 
importance of close co-operation between the university 
and school authonties upon questions of curriculum 
and teaching method, and, it may be added, the 
importance of the methods of admission. At present 
it seems impossible for the schools to satisfy the univer¬ 
sity teachers, because these cherish two apparently 
lonfiicting ideals On one hand, they decry “ prema¬ 
ture ” specialisation in the schools and say they prefer 
students to come up to the university with a good 
foundation of general education. On the other, they 
want the schools “ to relieve them of some of the less 
advanced work which they consider is now unduly 
taxing their time and energies, to the detriment of the 
higher studies which are the university teachers’ proper 
business ” 

In the United States of America, where co-operation 
has been so close that admission has been largely by 
certificate of the completion of so many hours of high 
school work, there is urgent need, says the President 
of the Carnegie Foundation for the Advancement of 
Teaching, for the recasting of the existing entrance 
requirements so as to prevent the wholesale admission 
of the unfit and the consequent lowering of the plane 
of intellectual life The Committee states explicitly 
that it does not think that in Great Britain there is any 
immediate danger of such evils, but adds that it may 
be well to remember, as we develop our plans, that 
there will be constant need for a clear conception of 
the true functions of university education. The Com¬ 
mittee proceeds to indicate its own views on the 
question of these functions with reference to certain 
practical questions. 

For careers in the higher branches of commercial 
and industrial business administration, as for the upper 
administrative divisions of the civil service, a university 
training is valuable, in the opinion of the Committee, 

HO. 2900 , VOL. 1 15] 


rather for the alertness of mind and capacity for taking 
broad views which it fosters than for specialised know-' 
ledge of the details of business. Dealing with the 
subject of the growth of specialisation, it notes with 
approval the policy of broadening the basis of the 
studies in all faculties, of breaking down the rigid 
barriers that specialisation tends to erect between 
subjects, and of insisting on giving students a clear 
sight of the wood as well as of the trees. The old 
antagonism of science and the humanities is giving 
place to a recognition of the fact that their proper 
relationship is one of active friendship, manifested,, 
not by giving science students a smattering of the 
humanities, and vice versa, but by “ the teaching of 
science and the humanities in such a way as to reveal 
their relationship to one another and their respective 
places in the wide world of human knowledge and 
endeavour ” It would be difficult to find a more apt 
formula for expressing the philosophic point of view 
which should characterise the work of institutions of 
university standing. 

From a consideration of the prospects of increased 
demands for university education, the Committee passes 
to the question of supply. The paragraphs which deal 
with this question will be read with dismay by those, 
if there be any, who have been looking to the Com¬ 
mittee for encouragement of schemes for establishing 
new universities or colleges. First and above all, says 
the report, universities stand for quality, and although 
the capacity of organisations the essence of which is. 
spiritual cannot be satisfactorily measured by money 
standards, the progress of university work under 
modern conditions is largely controlled by material 
factors. 

For some years ahead, all the material support 
that can be expected from the State, from local 
authorities, and from private benefactors will be 
barely enough to keep British universities in a state 
of efficiency and provide for their expansion on a. 
reasonable scale ; nor are there sufficient grounds for 
believing that, given such expansion, they will not be 
able to meet all the needs likely to arise at much less 
cost than would be incurred in creating new univer¬ 
sities or raising to the university level institutions 
which are now below it. In this connexion the Com¬ 
mittee specifies 150,000/. a year as the minimum 
income for maintaining a university of the modem 
civic type with moderate-sized faculties of arts, pure 
science, medicine, and technology at the level of effi¬ 
ciency demanded by the requirements of the present 
day. It is perhaps in meeting with a steadfast and 
uncompromising “ No ” proposals with the objects of 
which the Committee is fully in sympathy, but which, 
imperil the integrity of university standards, that the 
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Committee performs its greatest, if most disagreeable, 
service to the community. 

Discussing the application of the policy of respecting 
the autonomy of the universities and, accordingly, 
recommending block grants in aid of general income 
rather than grants for specific purposes or to particular 
departments, the Committee makes some trenchant 
criticisms of the system under which the University of 
London is not in any real sense master in its own house * 
“ Nowhere does the familiar problem of overlapping 
and duplication need to be more carefully and 
constantly watched than in London University, 
with its multiplicity of teaching institutions, and 
nowhere is the central machinery for dealing with 
it so inadequate ” Perhaps the Departmental Com¬ 
mittee now sitting will provide a solution of this 
problem. 

Residential halls now accommodate only about 
14 per cent, of the total number of full-time students 
of universities and colleges in Great Britain outside 
Oxford and Cambridge, and there is a strong demand 
for additional accommodation. Of the various types 
now in existence, the Committee favours that which 
approximates most nearly to the colleges of the older 
universities, providing not only board and lodging, but 
also a library and such amenities as gardens and tennis- 
courts, including among its residents some of the un¬ 
married members of the university staff, and being 
under the supervision of a Warden of good academic 
standing. It specifies in some detail what experience 
suggests as the most important elements in halls of 
this type 

In the equipment of faculties of technology some 
institutions have endeavoured to provide full-scale 
apparatus, and thus to save their students from having 
to get experience and training m outside workshops 
and factones. The Committee discountenances such 
attempts, and holds that a selection of up-to-date 
plant sufficient for a thorough training in techno¬ 
logical principles is all that a good university teacher 
needs. 

The present needs and problems of universities in 
respect of these and many other matters, such as the 
status of university teachers, libraries, appointments 
boards, post-graduation scholarships, and adult educa¬ 
tion, are dealt with in the twenty-seven pithy and 
readable pages of this report in a way which gives it 
great value, not only for the institutions directly con¬ 
cerned, but also for universities in all parts of the 
Empire. It is an authoritative statement of the 
present position and prospects of the universities 
of the British Isles, and as such it should receive 
the earnest consideration of all who are in any way 
concerned with university or other higher education. 
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Mendeliana. 

(1) Carl Correns Gcsammelte Ahhandlungen zw 
Vererbungswtssenschaft aus pertodtseken Schriften T 
1899-1924 Pp ix+1299 + 4 Tafeln (Berlin: 
Julius Springer, 1924 ) 96 gold marks 

(2) Gregor Johann Mendel: Leben , Werk und Wirkung . 
Von Hugo litis. Pp. viii +426+12 Tafeln (Berlin: 
Julius Springer, 1924 ) 3*60 dollars 

(1) T N honour of Prof. Correns’s sixtieth birthday, 
1 the German Society for the Study of Heredity 
has reprinted most of his papers relating to genetical 
subjects They compose a very substantial volume 
of 1300 pages. The subjects of this prolific labour 
have been numerous, but after his large work on cross¬ 
breeding the varieties of Maize, (orrery has mainly 
been occupied with two of the most intricate problems 
of botanical genetics, the transmission of variegation 
and the determination of sex in plants. Regarding 
the first of these phenomena, owing to the vast diversity 
in the physiological nature of the several kinds of 
chlorophyll defect, general expressions are obviously 
unattainable. Variation, m fact, is a symptom. 
Everything depends on diagnosis, which though some¬ 
times easy is commonly difficult and evasne Through 
contemporary work, especially that of Correns, those 
who come after will at least find the facts set out ready 
to be disentangled. 

The problem of sex-determination in plants is still 
more complex, and no simple and generally acceptable 
solution is yet in sight. The tendency of modern 
opinion is in favour of the view which Correns himself 
has advocated, that in dioecious plants the male is 
the heterogametic sex, but this interpretation is not 
wholly free from objection In plants, as also to some 
extent in animals, an outstanding difficulty is the 
complete absence of any satisfactory account of the 
relationship of the hermaphrodites to the sexual forms. 
Correns was the first to observe the remarkable fact 
that in gynodioecious plants the offspring of females 
are generally in a large majority females, those of the 
hermaphrodites consisting predominantly, sometimes 
entirely, of hermaphrodites. This is now recognised 
as being only a special case of a system of inheritance 
governing that of a great variety of characters. The 
essential phenomenon is genetical inequality between 
the eggs and pollen-grains of the same plant, of which 
many examples are now familiar, the inheritance of 
double flowers in the Stock being the original and 
classical illustration. The simplest interpretation, to 
which many of us in England have inclined, is that a 
segregation, probably somatic, has occurred prior at 
least to maturation, but those who, like Correns, are 
unwilling to admit anything which conflicts with the 
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Strict chromosame*the6ry, seek for some other account. 
Much ingenuity has been devoted to an attempt to 
demonstrate the existence of the missing class of pollen- 
grains, and the numerous papers dealing with this 
vexed question form a prominent feature of the present 
volume. Even if it were proved that pollen-grains of 
the missing classes—always recessive by the way— 
are produced by the plant in the normal proportion, 
the peculiarity in their behavioui would remain to 
be accounted for. 

Correns uas, of course, one of the rediscoverers of 
Mendel, in a sense, perhaps, the rediscoverer The 
earliest papers in this volume recall that curious and 
diverting episode, and the cryptic nature of the first 
announcements In view of all that has happened 
since, he may, in any case, find satisfaction in remember¬ 
ing that in 1902, some time before linkage had been 
observed as an actual fact, he made a suggestion 
(p. 304 in this collection) as to the linear arrangement 
of elements in chromosomes and as to the exchanges 
between them, now spoken of as crossing-over, which 
in all essentials is that now adopted by the orthodoxy 
of the day 

The frontispiece reproduces a portrait-drawing of the 
author by Hans Meid, which is a very brilliant per¬ 
formance, both as an exact and penetrating portrait 
and as a piece of artistic workmanship. In spite of 
its high price many libraries should get this book, for 
several of the papers here assembled from various 
journals will be in requisition for some years to come 

{2) Contrasted with the imposing length of Prof. 
Correns’s output, the slender memoir which, by the 
piety of Dr litis, of Brunn, tells us all we are ever 
likely to know of Mendel himself, makes a modest 
appearance. The story of his life is in outline familiar. 
Any details about such a man are welcome, and the 
few new facts and anecdotes now first made known 
help us in some measure to reconstruct his personality, 
but the generation that knew him during the years 
of his scientific work had almost passed away before 
his fame began, and as to many essentials we have 
nothing but surmise. 

It is the old story of the boy of sturdy peasant 
family noticed by an intelligent teacher and selected 
for education and promotion. We learn that in his 
village school some natural history was taught at the 
instance of the great lady of the place, an advantage 
which no Gymnasium would have supplied. The 
children even saw something of fruit-growing and bee¬ 
keeping in a garden attached to the school, so much 
so that an inspector, reporting on the school to the 
Archbishop’s Consistory, complained of this disorder 
(Wachsthum dieses Unfugs ), which he said was chiefly 
due to the machinations of a certain Pfarrer Schreiber. 
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That gentleman had done much to promote fruit 
culture in the district, and as it is also known that 
MendeVs father took special interest in fruitgrowing, 
we may take it that nature and nurture seem thus 
to have combined happily for once. Regarding the 
later stages of his education, details are tolerably full. 
As a curiosity may be mentioned two fragments of 
ah academic poem in praise of Gutenberg, which) 
though rather wooden and rough, is not without 
imagination. It was written when Mendel was seven* 
teen or eighteen, and is interesting as containing the 
following lines, addressed to the movable types : 

I hr sollet nach des Meisters Wunsche 

Des Aberglaubens finistre Macht, 

Die las tend sich auf Erden wdlzt, 

Zerstreun, 

an ominous beginning for a future Pralat, as Dr. litis 
observes. 

The funds for his further education were provided 
by a sort of mortgage of the small paternal property 
to Mendel’s brother-in-law- a remarkable document 
which survives It gives a full inventory—two horses, 
four cows, one heifer-calf, one bull-calf, etc.—so that a 
clear picture of the family circumstances is before us 
Being destined for orders and the teaching profession, 
he was sent for his continued education in “ Philosophy ” 
to an establishment at Olmiitz, where his health 
seriously broke down more than once.* Financial 
difficulties also supervened, and, as Dr litis says, it 
hung by a hair whether there should be one peasant 
the more and one immortal discoverer the less in the 
world. Money was found by the devotion of a sister, 
then unmarried (whose three sons afterwards became 
Mendel’s especial charge) But the strain to health 
lasted, and Mendel, when his course of “ philosophy ” 
was at length over with distinction, felt unequal to 
renewing such an effort and consulted a certain PrOf, 
Franz as to his future Franz had some influence 
with the Brunn cloister, and, having great confidence 
in Mendel’s character and abilities, got him admitted 
to the brotherhood. 

The chief authority for this part of Mendel’s career is a 
brief autobiography which he prepared later on (ad. 28) 
when he was a candidate for a permanent post as a 
teacher in the Znaim Gymnasium. He had already 
a post as assistant in this Gymnasium, but in order to 
become permanently appointed, he required a certificate 
of official recognition. The procedure on this occasion 
(1850) strikes us as singular. He had first to supply 
a full and intimate history of his career, mental develop* 
ment, etc., together with an inquisitory report on hb 
behaviour from the teaching staff of Znaim, They 
speak well of him, the only charge they have against 
him being that he bad been six rimes to th<& theatre* 
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admittedly a venial error since on each occasion he 
had gone in the company of a colleague. The next 
step was the preparation of what must have been 
almost small treatises, one on meteorology, the other 
oh a geological subject, for which six or eight weeks 
was allowed. These were referred to experts, and, in 
addition, to a literary assessor, who all reported upon 
them at elaborate and pedantic length. Ultimately, 
on the unfavourable verdict of the geologist, he was 
rejected. The papers with the reports have been pre¬ 
served. We get the impression that if the business 
of academic education was always conducted on those 
lines, he was well out of it. He would have had little 
time for peas. So he returned to the Brunn fraternity, 
teaching without a qualification. The failure anyhow 
had one very good consequence, for it led indirectly 
to his being sent to the University of Vienna for two 
years, apparently with a subsidy from his cloister. 
In 1856 he made a second attempt to obtain the official 
qualification necessary for the teaching profession 
(p. 59), offering then physics and natural history. The 
result is not clearly recorded, but he was evidently 
rejected, for until he became Priilat he always figures 
as “ Supplent,” not lecturer or professoT like his col¬ 
leagues. None the less his fame as a very successful 
teacher still survives in Brunn, and these incidents 
provide ironical commentary on the public utility of 
a highly regulated educational system. 

MenderspupUs contribute the interesting reminiscence 
that at some early date one of his two rooms at the 
cloister was given up to birds and to mouse-breeding, 
and his biographer conjectures that possibly dominance 
and segregation were first seen in the mice. Dr. litis 
points out that some experiments with peas must 
have been already in progress in 1854, for in that 
year Mendel published an observation on Bruchus 
pisi , which had been damaging peas near Brunn. His 
interest in the species problem was probably aroused 
by Gartner’s experiments, though that must be un¬ 
certain. How the work fell unnoticed we all know. 
In spite of an exchange list of iao copies which went 
to the various libraries and 40 private separata , not 
one soul took any heed of it. He remained alone. 
After his immense labour he found not a single creature 
who understood, not one who believed him. As bad 
luck would have it, he then started on Hieracium, and 
then in an evil moment he tried to interest N&geli, 
whereupon ensued that tragic correspondence which 
completed the catastrophe. Niigeli understood him 
no better than the citizens of Brtinn, and, after waiting 
two months, replied from Olympian heights that the 
pea experiments seemed to have only just begun, and 
that he had bettor go on with Hieracium- The later 
relate to Hieracium, Nothing more is said 
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about the peas. Nageli is known to have sown the 
peas which Mendel sent him, but there is never a word 
as to how they behaved. Hieracium must have been 
a crushing disappointment, for apogamy was not dis¬ 
covered until long after. That was not Nageh’s fault; 
but perhaps we may draw the moral that a discoverer 
of something really new, wishing to find sympathy and 
encouragement, does not act wisely m appealing to- 
the highest established authority on that particular 
subject. Dr. litis pessimistically remarks that his 
remedy would have been to have published it all in a 
“ stattliches Buch,” as no modem investigator would 
have neglected to do—something more like Correns’s, 
in fact. This course, nevertheless, has also been known 
to fail. 

All attempts to find the records of Mendel’s experi¬ 
ments on bees have failed. We have only the plan of 
his hives, preserved by the carpenter. He worked on 
many other subjects, notably Fuchsia, but of these 
investigations also the results are lost. 

We have next a full account of Mendel’s meteoro¬ 
logical observations, and the life concludes with a 
detailed history of his 44 fight for right ” against the 
vindictive taxation of religious houses which was in¬ 
stituted by the Austrian Government in 1874, another 
painful story. At first he was backed up by the heads 
of other convents and by the brethren in his own, 
but after a while they all abandoned the struggle. 
Once again, in this last enterprise, he was utterly 
deserted and alone. His obstinacy was such that 
doubts of his sanity were professed. Whether he was 
right or wrong it is hard to say, but at least he bore 
himself throughout as a brave and resolute man should. 

The second half of the book gives an account of 
Mendelian doctrine and its later developments up to 
the present time. This is very well done, and it supplies 
in a compact form as good an epitome of the modem 
science of heredity as has yet appeared. 

Dr. litis is convinced that Mendel was virtually a 
freethinker, and only officially a Catholic, interpreting 
various details in this sense. That he had no special 
call to clerical work is clear. In his early days this was 
commented on by a superior who, reporting to the 
Bishop that he led a modest, religious life, combined 
with much zeal for the sciences, adds that he had little 
aptitude for the care of souls. Ministration to the sick 
and dying distressed him so much as to induce serious 
illness, presumed to have been a sort of hypochondria. 
Without much stronger evidence I should hesitate to 
accept Dr. Iltis’s judgment, which is tantamount to a 
charge of active insincerity. Rather I should suppose 
that Mendel’s position was that of numberless honest 
men in all ages the world over, who can take things 
as they find them. Nothing at all suggests that 
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considerations of faith or doubt had much interest for 
hinv, or that he was ever in the position of having to take 
a side on such questions. Probably they never troubled 
h im one way or the other, I imagine Mendel as a man 
full of practical good sense, with an exceedingly dear 
head, thinking in well-divided compartments, rarely 
disturbed by the eccentricities of genius. We are told 
that he was not given to brooding or to sentimentality, 
that he was devoid of music and cared nothing for 
“ Belles Lettres.” But when roused he showed, 
nevertheless, that he had m him a strong element of 
the martyr, as appears very plainly from the pro¬ 
tracted resistance to authority which embittered the 
last ten years of his life ; and pnma facie such a man 
is scarcely one whom we need suppose consciously 
guilty of long-continued sophistry or dishonourable 
compromise. With this reservation we may be grate¬ 
ful to Dr litis for a masterly book, in which all too 
scanty materials have been used to the greatest advan¬ 
tage, and not least for having rescued one most excellent 
photograph (p. 53), from which we can at last see 
exactly how Mendel looked at about the time of his 
discovery. W. Bateson. 

Tropical Medicine in the Far East 

Far Eastern Association of Tropical Medicine. Trans¬ 
actions of the Fifth Biennial Congress held at Singapore 
1923. Edited by the Hon. Dr. A. L. Hoops and 
Dr. J* W. Scharff. Pp. xx 4 - 974 + 86 plates. (London; 
J. Bale, Sons and Danielsson, Ltd , 1924) 405. net. 
HE report of the transactions of the fifth biennial 
congress of the Far Eastern Association of 
Tropical Medicine, held at Singapore in September 
1923, forms an imposing volume Since time and 
distance rendered it impossible to send proofs of the 
various papers to the authors for correction or revision, 
a very high meed of praise is due to the editors, Dr. 
A. L, Hoops and Dr. J W. Scharff, lor the excellent 
way in which they have performed their arduous work. 
Previous congresses had met m Manila (1901), Hong 
Kong (1912), Saigon (1913), and Veltevreden (1921) 
The president-elect for this, the fifth congress, was Dr. 
A. E. Horn, who, however, had m the meantime been 
appointed medical secretary at the Colonial Office and 
was, therefore, unable to be present, the chair being 
taken by Dr, A. L. Hoops. 

Of the seventy-eight papers submitted, all except five 
are reproduced in this volume. In a review such as 
this it is obvious that all cannot be mentioned in detail, 
and where there is such a feast of good things, it is a 
somewhat invidious duty to have to make a selection. 

The presidential address is an example of what such 
an address should be—not a detailed account of some 
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special matter to which the author has particularly 
devoted himself and which may be of little interest to 
a large proportion of his audience, and, from its very 
nature as a presidential address, not open to criticism 
and discussion; it is an introduction on matters of 
general interest, in this instance “ The Prevention of 
Disease in the Tropics.” A series of papers dealing 
with malaria and cognate matters occupies the foremost, 
place among the more detailed scientific communica¬ 
tions. The opening address, by Sir Malcolm Watson, 
constitutes an excellent brief review of a vast subject 
and points out the important fact, too often forgotten 
or neglected, that all malarious districts cannot be dealt 
with by a smgle uniform method, that the prevalent 
idea of indiscriminate clearing of jungle or bush may 
do more harm than good by getting rid of non-malarial 
mosquitoes and facilitating invasion by malaria vectors* 
This is well exemplified m a concrete instance by the 
succeeding paper on the “ History of Malaria at Gemas.” 
Dr. Howard deals with control of the disease on Malayan 
rubber estates, and Dr, Walch’s paper is stimulating as 
paving the way for investigations into the reasons why 
one species of Anopheles may carry malaria in a district 
while others fail to do so. Lieut -Col. Christophers 
contributes an enlightening paper on a method of more 
accurately measuring and expressing the results of 
examination for splenic enlargement in children than 
that generally in vogue, in that the notation recom* 
mended shows not merely the degree of enlargement 
but also that of displacement. The paper on the 
“ Treatment of Dementia paralytica by Malaria Inocula¬ 
tion ” will be read with interest by alienists in England 
and other places where the method is now on its trial. 

Dr. Fitzgerald writes on the fascinating, though little 
understood, conditions of amok and latah, and Sir David 
Galloway follows with a more detailed account of the 
former of these. Dr. Stanton sheds further light upon 
the vexed question of beriberi and its control. He dis¬ 
cusses briefly various theories which have been advanced 
from time to time, and, so far as is possible in the Case 
of a disease of still undetermined etiology, bases the 
measures of control on a scientific foundation. Dr. 
Noel Bernard contributes an account of his researches 
into the relation, or possible relatioh, with beriberi of 
the organism isolated by him from the blood of certain 
patients with febrile and asthenic symptoms, and 
denominated the Bacillus asthenogines* Further evi¬ 
dence will be needed to convince the impartial critic of 
its causal connexion with beriberi. As the last of the 
beriberi series, Lieut. - Col, Megaw summarises the 
beriberi problem in a paper which will be of interest to 
research workers and practitioners alike. He points 
out that not only isolated cases but also explosive 
outbreaks of this disease occur in which food deficiency 
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can apparently be excluded, and he also stresses the 
fact that the question of possible poisons in rice has 
not yet been efficiently studied. 

Another group, of six papers, are devoted to ankylo¬ 
stomiasis. The paper by Prof, de Langen on the toxic 
origin of the anaemia in this infection is of outstanding 
scientific interest. Dr. Wu Lien-Teh writes as inter¬ 
estingly as ever on pneumonic plague, a subject which 
he has made peculiarly his own. There are six contri¬ 
butions on leprosy. Two of these deal more particularly 
with medicinal treatment, three with statistical and 
administrative aspects, and one with the ocular con¬ 
ditions and complications. This last is good reading, 
but partakes rather of the nature of a compilation. 

The latter half of the report will be widely read by 
tropical practitioners. It comprises thirty-five papers 
of a miscellaneous character. Unfortunately, space will 
not permit of our referring to ail of them. They range 
from a paper proposing the question, “ Has Parasitology 
a Place in the Medical Curriculum ? ” to one on the 
chemical composition of gall-stones. The title of the 
former should be“ Ought Parasitology to have a Place ? ” 
Considering that the audience consisted of tropical 
practitioners, the answer might be expressed in a single 
word. Of the remainder, special mention must be 
made of the following:—(1) The article <f L’Ascaridiose 
chirurgicale,” by Prof. Le Roy des Barres, since this 
subject has of late been frequently brought to the 
notice of those practising in temperate climates also ; 
(2) that on the interpretation of the microscopic picture 
in dysentery, which covers more than the title would lead 
one to infer, and points out the great importance for all 
medical men working in the tropics to have some degree 
of laboratory experience; (3) pseudo-typhus of Sumatra; 
{4) two papers on Encephalitis lethargica, the first from 
the clinical, the second from the experimental point of 
view; (s) Prof. Toyama’s interesting and instructive 
paper on lacquer dermatitis; (6) lastly, Sir David 
Galloway’s paper on opium-smoking. The last named 
does not appear from the report to have elicitedjas much 
discussion as it deserved. The reputed harmful effects 
of this habit, or rather custom, are matters about which 
we would have liked to hear more at such a gathering 
as this, where many of the audience must have had 
first-hand experience. We ate more than glad to see 
that he maintains the view that opium-smoking is 
comparatively innocuous * at all events considerably less 
harmful than the habits which the opium-smoker 
develops when this indulgence is denied. 

As regards the work in general, the misprints are 
remarkably few for so large a production, as are also 
mistakes in nomenclature, of which we may cite 
Ankphtotonta eamum. The papers from Japan lose 
* somethmgof their value by treating too much of the 
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historical aspects of the subjects, after the manner of a 
German doctorate thesis, and we note that in an article 
on recent progress in parasitology made by Japanese 
investigators, such matters as the mode of infection by 
Ancylostoma larvce (19x2), that of Ascans discovered 
by Stewart in 1917, the discovery of Metagonimus 
yokogawai which occurred in 1910, and the life-history 
of Paragonitnus wcstermanii worked out ten years ago K 
all receive detailed accounts. This might have been 
omitted and the space thus set free could have been 
profitably given up to an index, which would further 
enhance the value of a volume such as this. The 
photographs and illustrations are mostly good and are 
excellently reproduced, and the standard of the various 
contributions is, on the whole, so high that the Far 
Eastern Association, if future conferences maintain the 
standard of the last, will gain a world-wide reputation 
for advancing materially the solution of the many still 
obscure problems of tropical medicine. 

H. Harold Scott 

Electrical Instruments. 

Electrical Measuring Instruments. By Dr. C. V. 
Drysdale and A. C. Jolley. Part 2 : Induction 
Instruments, Supply Meters and Auxiliary Ap¬ 
paratus. Pp. 475 (London : Ernest Benn, Ltd., 
1924.) 555. net. 

HE first volume of Messrs. Drysdale and Jolley’s 
work on electrical measuring instruments, 
which was noticed in Nature of August 30, 1924, 
p. 304, dealt with commercial and indicating instru¬ 
ments. In the second volume, which has recently 
appeared, the authors carry the work a stage further, 
covering supply meters, induction instruments and 
auxiliary indicating instruments. 

The opening chapter contains a detailed descrip¬ 
tion of the various types of supply meter and demand 
indicator. There have been several books published 
already on electricity meters which cover the same 
ground, and one is inclined to criticise the inclusion 
of some types of meter which are now almost obsolete. 
As in the previous volume, the instruments are 
described in great detail and much practical informa¬ 
tion is given about their mechanical construction. 
The tables of temperature coefficients of supply meters 
and the curves showing the effect produced by tilting 
will be of value to Central Station engineers who have 
to use them. 

** Induction ” instruments are dealt with in the 
next chapter, which is one of the most complete and 
exhaustive studies of this type of apparatus that have 
yet been published. The theory of the induction 
ammeter and voltmeter and of the induction type 
wattmeter and energy meter (including the Sumpner 
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wattmeter) is given. A valuable table showing the 
torque exerted and the power consumed by mduction 
supply meters is included, and a considerable section 
of the chapter deals with the “ shaded pole ” type 
of instrument. The simplicity of the induction type 
supply meter has encouraged its use, but, as the 
authors point out, these meters require the most 
careful design if they are to give accurate records of 
the energy used in a supply circuit. This chapter 
is characterised by the same care and thoroughness of 
treatment as the preceding parts of the book. 

The chapter on recording instruments is also very 
complete. Not only are the more usual types of 
recording instruments mentioned, in which the record 
is made by a moving pen, but also those giving inter¬ 
mittent records by the puncturing of paper by a spark 

A chapter is given to the various forms of frequency 
and phase meters. The types of frequency meters 
described include those with vibrating reeds as well 
as the electro-magnetic type , power factor meters are 
discussed and the chief types described. Devices for 
increasing the range of alternating current instruments 
occupy another chapter, which is concerned mainly 
with the various forms of potentiometer, and with 
potential and current transformers. The literature of 
this subject is very meagre, and the information in¬ 
cluded will be of value to those who have to deal with 
the design of these instruments 

A very important chapter deals with devices for 
mechanical testing, that is, with tachometers, strobo¬ 
scopic instruments, brakes (including the well-known 
eddy current brake), and torque recorders. Later, 
a description is given of synchronising devices and 
synchronoscopes, and leakage indicators, ohmmeters, 
and the well-known “ megger ” are described. 

The final chapter deals with test-room equipment, 
and includes a description of the apparatus necessary 
for the calibration of indicating instruments, the most 
important of which is the A.C. potentiometer. Methods 
of checking the accuracy of meters and a description 
of some standard forms of wattmeter are given. The 
last few pages give a short account of some of the 
bridge methods now used so extensively in connexion 
with telephone work for measuring capacity, self- 
induction and mutual induction, as well as apparatus 
for testing the magnetic quality of iron. 

Although the two volumes cover a wide field, the 
work is still incomplete. If the authors could see 
their way to publish a third volume, such as is suggested 
m the preface, which would deal with laboratory 
instruments, the value of the book would be much 
increased. The two volumes that have been published 
already, however, are a mine of information on electrical 
measuring devices. 
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Our Bookshelf. 

Psychology and Ike Sciences. Edited by Dr. William 
Brown; with Contributions by Dr. T. S. Haldane, 
Dr. R. R. Marett, Dr. F. C. 5 . Schiller, Dr. L. P. 
Jacks, Rev. A. E. J. Rawlinson, Dr. M, W. Keatinge, 
Dr William Brown, Dr. T. W. Mitchell. Pp, vii-f 
184. (London: A. and C. Black, Ltd., 1924.) 
7 j. 6d* net. 

It was a happy inspiration of the Wylde reader of mental 
philosophy at Oxford to gather together the views of re¬ 
presentative thinkers in various branches of science with 
regard to the relations of psychology to the kindred 
sciences which they represent, eitheTon the philosophical 
or biological side, as well as to certain applications 
of psychology to education and medicine Though 
written on popular lines, the volume is an interesting 
one ; for the authors of the essays, which were originally 
delivered as lectures at Oxford, have taken their several 
tasks seriously; and, writing from quite different 
points of view, have emphasised several important 
conclusions. One of these is that psychology must be 
regarded as a legitimate science, following its own 
scientific methods* by using interpretative categories 
peculiar to itself; and another, that it provides a view¬ 
point necessary as a completion to those of the other 
sciences represented by the writers of the essays. 

Dr. Haldane's contribution is noteworthy, as stress* 
ing the necessity of psychological categories of inter¬ 
pretation as well as biological ones, and denying the 
possibility of expressing the facts of either science in 
physical terms. Dr. Mitchell's paper is a guarded 
statement of the relation of psychology to the facts 
and conclusions of psychical research The editor's 
own essay 13 a reasoned justification of the claims of 
applied psychology, in one of its principal departments* 
to an unprejudiced hearing. The sciences with which 
psychology is compared in the volume are biology* 
anthropology, logic, ethics, theology, education, 
medicine, and, if it may be called a science, psychical 
research. As a symposium on these relations “ Psy¬ 
chology and the Sciences " is worth attention ; though, 
of course, it is not the last word on the subject. 

Handbook of ike Geology of Ireland . By Dr. Grenville 
A. J. Cole and T. Hallissy. Pp, viii + 82. (London : 
Thomas Murby and Co., 1925.) 8 s. 6d. net. 

The work is based on the late Prof. Cole’s contributions 
to the “ Handbook of Regional Geology/* published 
some years ago in Heidelberg, and revised and brought 
up-to-date by him in collaboration with Mr. T. Hallissy. 
It is an authoritative and concise statement of the 
broad features of the geological structure and history 
of Ireland, and though the size of the volume does not 
allow of much detail, lists of the various papers dealing 
with the subject-matter are given at the end of each 
section. 

The general morphology of the island is dealt with* 
and then follow a number of chapters each dealing with 
the stratigraphy, distribution, and Uthdngy a 
system. Tables giving the correlation of the Devonian 
rocks of Ireland with those of Britain and the Continent 
of Europe are included. 

Under the heading " Quartemary ” is given a 
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description, of the glacial deposits of the country, and 
the authors support the views held by Gose with 
regard to the centres of distribution of the ice, and 
those of Hull on the origin of the sands and gravels 
which sometimes occur between two layers of boulder 
clay. Both these views have been placed in grave 
doubt by recently published work, and though some 
of the papers are included in the bibliography, they 
are not discussed in the text. 

Section III. is an account of the general geological 
history, and contains much that is calculated to 
stimulate thought, as does also the following section 
on orographic elements. The volume concludes with 
an account of the principal minerals of economic value 
found in the country 

The illustrations include a geological map of Ireland 
and several sections, but during perusal the lack is felt 
of a map showing the positions of the various topo¬ 
graphic features and towns mentioned in the text. 

The Year-Book of the Universities of the Empire , 1925. 

Edited by W. H. Dawson. (Published for the 

Universities Bureau of the British Empire.) Pp. 

xii + 808 (London : G. Bell and Sons, Ltd., 1925.) 

75 6 d. net 

This Yearbook, published for the Universities Bureau 
of the British Empire, has established a claim to be 
considered not only a useful but an indispensable work 
of reference for all who are concerned with higher 
education and research. 

The latest edition has just come to hand. 'Included 
in a little more than 800 pages are a general survey of 
the British universities, very full particulars of all 
the universities within the Empire, as well as some 
shorter notes regarding the other universities of the 
world. The book contains also among its valuable 
appendices information regarding the conditions of 
entrance to the professions, the various matriculation 
and other entrance examinations, inter-university 
scholarships, grants for research, etc., and, what is 
particularly useful, a list of subjects for specialised 
study in the universities of the United Kingdom. 

A considerable amount of hard work must have gone 
to the compilation of this volume. The universities 
of the Empire alone now number 67, and to obtain 
information regarding their affairs would, in the 
absence of a volume such as this, necessitate the con¬ 
sultation of a set of calendars constituting in them¬ 
selves a library of formidable dimensions. The pos¬ 
sessor of the volume is spared such a laborious task, 
and the condensation of so much information has been 
made possible by a system of abbreviations which is 
ingenious and easily followed. 

We have tested the volume by frequent reference 
and found k remarkably accurate. It reflects credit 
alike upon the editor and the publishers. 

North Manchuria and the Chinese Eastern Railway. 

Pp ; xiii+454+13 {dates. (Harbin, China: C.E.R. 

Printing Office, 1924.) 6 dollars. 

T«ib volume was first published in Russian in 1933, 
r but the present edition has not only been well translated, 
bfk has been thoroughly revised and considerably 
friended, , It deals mainly with the country traversed 
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by the Eastern Chinese Railway m its course of some 
nine hundred miles from the Siberian railway to the 
Ussuri railway on the way to Vl&divostock. In this 
northern part of Manchuria, settlement, mainly by 
Chinese, dates almost entirely from the opening of 
the railway in 1903, which allowed the Manchu authori¬ 
ties to carry out their policy of colonisation which had 
been initiated a few years previously For through 
traffic between east and west the Chinese Eastern 
railway is the shortest route, but it no longer has a 
monopoly since the earlier designed but later con¬ 
structed Amur line wa.s built entirely within Russian 
territory. 

A short chapter on the physical geography of 
Manchuria is followed by long and full accounts of the 
economic development of the country and the water¬ 
ways and railroads. A concluding chapter deals with 
the operating of the railroads. The rapid growth of 
prosperity and the great food-producing possibilities 
of the country are well brought out There are a 
number of illustrations, but the maps are weak. 
Altogether it is a useful volume on a country about 
which authoritative information is not too easy to 
obtain. 

Algebraic Geometry: a First Course , including an In¬ 
troduction to the Conic Section By M. P. Meshenberg. 

Pp. xi+127. (London: Sidgwick and Jackson, 

Ltd., 1924 ) 35. 6 d. net. 

This is one of the best introductions to algebraic 
geometry that we have seen. It is mainly intended to 
be used as a class-book by senior courses just beginning 
analytical geometry in secondary schools Within the 
compass of a hundred pages the author has contrived 
to give a thorough treatment of the co-ordinate 
geometry of the straight line and circle, together with 
a short but very satisfying introduction to the conic 
sections. The student is evidently given the benefit of 
much practice in teaching the subject; very many 
pitfalls which often disturb beginners are pointed out, 
and the summaries will be found most helpful to 
learners. We confidently recommend Mr Meshenberg’s 
book both to teachers and to private students; it is 
worthy of being used very widely W. E. H. B. 

Australasia and New Zealand. By B. C. Wallis. 

(Macmillan’s Practical Modem Geographies) Pp. 

x + 350. (London: Macmillan and Co., Ltd., 1924.) 

5 s ' 

This is a useful addition to the series to which it 
belongs. Australia and New Zealand receive rather 
scant notice in most English textbooks, but Mr. 
Wallis’s work fills the gap. He has produced a book 
which is full of accurate information and is particularly 
valuable in its chapters on climate—a difficult part of 
the subject, and one which is too often shirked by 
writers of textbooks. A great deal of statistical in¬ 
formation is given throughout the book. This may 
not attract some teachers, but certainly should help 
to give greater precision and respect for facts in the 
study of geography. The book contains more than 
one hundred admirable maps, and above a hundred 
and fifty well-selected illustrations. These features 
alone give value to the volume. 
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Letters to the Editor* 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers oj\ rejected manuscripts intended fot 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

y Wegener’s Hypothesis and the Distribution of 
Mlcro-Lepidoptera. 

On the suggestion of a friend, I have tested the 
credibility of Wegener's hypothesis of continental 
displacement in the light of my knowledge of the 
geographical distribution of the micro- Lepidoptera, 
and some observations on the subject may be of 
general interest 

The term micro-Lepidoptera is a popular and not 
a scientific one, and has various acceptations, but I 
use it here to denote the Tortrices and Tineae only, 
and (except that I shall have occasion to mention 
one genus of Pyrales] I shall not call evidence in 
support of my case from other groups of animals 
and plants, the different modes of distribution, 
periods of origin, and other conditions appropriate 
to these would tend rather to confuse the issue than 
to elucidate it I have always thought that these 
fragile little insects offer especially trustworthy 
testimony to former land-connexion , their weak 
flight forbids even a short voluntary sea-voyage ; 
though they may be carried long distances by gales, 
their most constant impulse is to avoid this by 
taking shelter, and those that fail to do so would 
usually be lost at sea, whilst a large proportion of 
the species, being restricted by habit to certain 
food plants in the larval stage, would be unable to 
establish themselves m a new country where these 
plants did not exist; and their mode of life is such 
that other means of distribution (such as ocean 
currents, transmission by birds, etc.) are in general 
entirely inoperative Further, the extent of the 
group is adequate (I am acquainted with probably 
30,000 species, constituting some 35 families and 
2000 genera) to afford a sufficiently broad basis for 
reasonable argument Naturally a full treatment is 
here impracticable, but it is possible to develop a few 
striking and well-ascertained facts 

Wegener gives three maps, reconstructing the 
globe at different periods. The first of these, re¬ 
presenting the Carboniferous era, does not concern 
us here, since there is no evidence of the existence 
of an v Lepidoptera before the Jurassic. It is probable 
(and let it be admitted) that in the Jurassic penod 
only primitive forms of Lepidoptera existed , that 
in the Cretaceous the principal families, as now 
known, came into being ; and that in the Eocene the 
larger existing genera (those the great specific develop¬ 
ment and extensive geographical range of which compel 
us to assign them an origin far back in time) were 
definitely established. The second map shows the 
hypothetical relations of the continents in the 
Eocene, and we see Africa (below the Sahara) and 
South America in near approximation, and even 
touching above the equator. There ought, then, to 
be generic evidence of this. Now Ceromitia (belong¬ 
ing to the " long-horned " Adelidae, of early type) 
contains at present 45 African species, being the 
largest micro-Lepidopterous genus especially char¬ 
acteristic of Africa (which has not been so prolific 
of large genera as the other continents), and un¬ 
doubtedly originated there ; it also includes 7 species 
from the Amazonian region of Brazil, and is unknown 
elsewhere. This is a very remarkable distribution. 
Tiquadra (Tineidse), a very distinct form of peculiar 
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aspect, consists of xB South American species (ejiK 
tending to Mexico), and also 3 African; it is found 
nowhere else, ana its home is clearly American* 
Polyhymno (Gelechiadae) is also a genus of striking 
appearance, and probably of South American origin ; 
it contains 10 American species (North and South), 
16 African, and 1 Indian, which may have been 
derived from Afnca. So far as concerns the con¬ 
nexion of Afnca and South Amenca, this is evidence 
as good as could be expected ; it demands nearly 
some such explanation. 

We must now consider the more difficult and 
critical problem presented by Australia and New 
Zealand. These are represented in the Eocene map 
as forming one land-mass, completely united also 
with Antarctica, and by an istnmus-like extension 
of the latter with South America, the Antarctica 
portion lying beneath but rather widely remote from 
Africa, and the Australian portion stiff more widely 
remote from India and Asia, but terminally rather 
approaching the Malay Archipelago. Antarctica, is 
thus brought up into a temperate climate. 

Wegener rightly recognises three elements iff the 
Australian fauna—Indian, Malayan, and South 
American—and describes this feature as being “ in 
most beautiful agreement ” with his displacement 
theory The South American element is expressly 
stated to have Teached Australia through Antarctica, 
and as on his theory the width of the Pacific Ocean 
is much increased, it could scarcely arrive otherwise. 
Machimia (CEcophoridae) is a considerable genus, 
commonly attracting attention by its rosy or crimson 
tints; its distribution is very striking, namely, South 
and Central Amenca 73 species. North America 
(to Canada) io, Japan 1, Australia (almost all East 
Australia) 47. Not a single New Zealand species 1 
This is by far the best example of generic inter¬ 
communication between Australia and South America, 
and yet New Zealand, theoretically served by the 
same means of communication, has absolutely no 
share in the result. My explanation (and it seems 
to me the only possible one) is that the Japanese 
species gives the clue, and that the passage was made 
by the north ; the Japanese micro-Lepidoptera axe 
very inadequately known, and I anticipate that more 
of the genus will be found there, if, however, as 
is essential on the Wegener hypothesis, Machimia 
travelled by way of Antarctica, then New Zealand 
must at that time have been already disconnected 
and remote But since the other evidences of 
relationship between Australia and South America 
are only small, fragmentary, or dubious (as bring 
otherwise explicable), the evidence of relationship 
between New Zealand and South America should 
in that case be still more inconsiderable. Let us 
now examine that. 

I mentioned above my intention to quote One 
genus of Pyrales, because it is particularly ulumin&t- 
mg, Crambus is a genus 01 perhaps nearly 400 
species, of which the lorvge feed usually on the root* 
of grass or sometimes in moss, and therefore find 
pabulum in all regions; it includes the familiar 
grass-moths ” of Great Britain (where there axe 
26 species), and is well represented generally through¬ 
out the world except that it thins out in the InOO* 
Malayan region, and is reduced in Australia to tWo 
or three wide-ranging exotic forms; there l a ho 
endemic Australian species. In New Zealand there 
are more than 40 endemic species, forming a very 
prominent feature of the fauna; they 1 ' 

homogeneous group, with no specific 
Australasian forms, but akin to those Of 
America, which is their only possible piece at origin 
and I hold, as Wegener would, that they 
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. thence by way of Antarctica (though in my opinion 
the connexion was made westward of America, and 
not eastward as he puts it). Then why are there 
none in Australia ? On Wegener's hypothesis this 
is altogether unaccountable. 

There is, however, a further phase of the same 
question. If New Zealand and Australia are supposed 
On the hypothesis to be connected with South 
America by the same Antarctic isthmus, much more 
therefore are they connected with one another 
Those characteristic Australian genera, whencesoever 
derived, the large development of which indicates 
antiquity (such genera, older than the American 
and Malayan elements, must be presumed to be of 
Indian stock), might confidently be expected to 
have fiourifl&ftg colonies in New Zealand, The 
largest family in either area is the CEcophondae, 
Australia already possesses 1500 described species. 
Fhilobota (Containing mainly insects of fair size, 
and often conspicuously coloured) has 278 Australian 
species, 1 South African, 1 Indian, 2 New Zealand 
(one of which closely approaches a Tasmanian form) ; 
the non-Australian species can only be regarded as 
chance stragglers. Eulechria ,has 232 species in 
Australia (including New Guinea), 4 Indo-Malayan, 
1 South African, and 1 New Zealand, In the 
Gelechiadae the principal Australian genus Protolechia 
has 122 species ana (with several minor derived 
genera as well) is wholly endemic, not a single species 
being found in New Zealand On the other hand, 
the characteristic New Zealand CEcophorid genera 
Izatha (15 species) and Gymnobathra (14 species), 
both apparently of South American type, are quite 
unknown from Australia, The amount of com¬ 
munity shown here is then no greater than might be 
expected if the conditions had always been as at 
present, with New Zealand separated from Australia 
by 900 miles of sea, but stretching for nearly 1000 
miles parallel to its coast, so as probably to catch 
occasionally a stray insect blown out to sea ; indeed, 
I should have expected a little more than is actually 
found Of course there is closer relation displayed 
m some of the other families, which cannot be 
discussed here and does not affect my argument; I 
will only say that it can be explained generally by 
comparatively recent intercommunication taking 
place between New Zealand and Queensland by way 
of New Caledonia. 

My conclusion is, then, that if, as appears to be 
the case. Wegener’s views on Australia and New 
Zealand are an integral part of his scheme, the 
hypothesis is disproved by facts, I consider that 
there must anciently have been some better com¬ 
munication between South America and Africa, and 
that this was probably equatorial and not southern ; 
to that extent I am in accord with him. — 

Edward Meyrick, 

Thomhanger, 

Marlborough, Wilts. 




The Intensities of tinea in Multiple!*. 

The relative intensities of spectral lines belonging 
to the same multiplet appear to be determined by 
qutotmn conditions. The formulae here briefly pre¬ 
sented have been derived from the theoretical condi¬ 
tions imposed by the correspondence principle, and 
results in dose accordance with the existing 
obstervattoiml data in all known cases. 

, quantum numbers, J?, K, /, have been 

utrond id be beat adapted to the problem (2R is 1, 
C f fot the singlet, doublet, triplet systems: 2K 
'3,.7.-for the S> JP* Z>, F series; and J is 
J inner quantum number j in 


*4 y% 
y 3 ** yt 
y\ *0 y -1 
y-y-9 
y-% *-4 


systems of even multiplicity, but to j + \ in those 
of odd multiplicity). Combinations between terms 
characterised by the quantum numbers K v R x and 
K tt may occur when R x -R 9 is o or ±1, and 
when K x - K % has any value up to ± 3, but the inter¬ 
system combinations for which R x -R t ?=± 1, and 
the few groups for which - K 2 is ±2 or ±3, 
usually give faint lines and will not be considered 
here. It is convenient to set K x + K % *= 2K 

The more important multiplets show three types 
of structure (illustrated by examples from the quintet 
system) : 

Ordinary Rhomboid . Symmetrical. 

x Ay% l % x syz £ i 

**yi*Q *iy0 *-1 

y-% 

*-%y~ > 

Ordinary multiplets occur when K x - K t = 1 and 
K>R : that is, when the terms involved have their 
maximum or '* permanent " number of components. 
'* Rhomboid " groups occur when and 

K < R, so that the terms have less than the maximum 
number of components (these groups appear to have 
no recognised name, which may excuse coming one). 
Symmetrical groups occur when K x - K t The in¬ 
tensities of the lines are denoted by x t y, z t the sub¬ 
scripts being the values of Z, when / = 2# 

when K > /?, and l » J x -f J t - 2R when R ? K. 

The equations given below have been derived by 
application of the principles of Sommerfeld and 
Heisenberg (Zeitschnft fur Physik, 11, 131, 1922) to 
Landes vector-model (Zeitschnft filr Physik, 15, 189, 
1923), using the means of the values of J and K in 
the initial and final states This is found to define 
completely all the terms of the highest order in K, 
R, l The terms of lower order are fixed by the 
condition that the formulae shall give zero intensity 
for the fictitious lines which fall into the same rows 
or columns as real lines, but outside the limits of the 
multiplet Very similar formulae for ordinary multi- 

S lets have recently been published by Omstein and 
lurgfer (Zeitschnft fur Physik, 31, 355, 1925) 

Ordinary Multiplets (K>R). 

x, - w, = 4 /?A a (8A' a 4-4^-M a -4** - 1 ) 

+ + «*-] — 4/?A a (4/?* - P) 

Rhomboid Multiplets (ATsi?) 

2 KR{R + K){l+2K - i)(/+2tf+1) 
>'1 +.«»+i + ««-! = tKR'^K* - /*) 

x, r «, - *KR{R -K)( 1 - 2 K+i)(I- 2 K-i) 

Symmetrical Multiplets (K > R) 
x i +y*H +y«-i**4 *^(4# 2 “ i)(2K +/) 

1 , 

Symmetrical Multiplets (R>K). 
x i +yi-i * ^RK(^K % * I )(*^+/) 

The suimrules of Burger and Dqrgelo (according 
^ of the * J 


to which the sums 


intensities in successive 
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rows or columns are proportional to the corresponding 
values of J) follow as deductions from these formulae. 
Hie sum of the intensities for the whole multiplet 
is in ajl cases 16 R*K % U^ a “ *) The formulae for 
symmetrical groups give intensity zero for the last 
4rdine when This is the line excluded by 

Land^'s rule, both inner-quantum numbers being 
zero ; so that this rule too (in the present case) 
appears as a deduction from the correspondence 
principle. In symmetrical groups, when R>K } the 
later r-hnes come out very faint, and when 2 K = 5, 
zJ?* 7 , *- a comes out zero This is an excellent 
agreement with observed facts, previously quite 
unexplained. 

The few published quantitative measures of line 
intensities are in excellent agreement with the 
theory. A more comprehensive test is found m 
King's extensive series of estimates of mtensities in 
arc spectra Comparison for the doublet and triplet 
systems shows that King's tabular numbers are 
very nearly proportional to the square roots of the 
actual intensities 

Results for some of the most characteristic and 
important groups are given below. For the measured 
groups, the sum of the computed intensities has been 
made equal to that of the observed For King's 
estimates the sum for each multiplet has been 
multiplied by such a factor as to make it 100 R , 
means taken of the results for groups of the same type, 
and the square roots of the observed intensities 
have been similarly treated for comparison. 

The ,r's are given first, then the y's, then the z' s 
(separated by semicolons) , means have been taken 
of those observed y* s in symmetrical groups which 
should theoretical!}' be equal (The observed differ¬ 
ences are not serious ) 


Quantitative Measures. 

Triplet System 


PD 

DD' 


Obs IQO, 54, 25 , IQ, 18 , I 

Comp 100, 54, 24 ,18, 18,12 

Obs ioo, 56, 37 , 14 5, 13 

Comp 102, 57, 37 , 13, 12 


Quintet System : 
DD ' Obs 
Comp 


100, 46, 19 5. 3. 0 . 24. 34» 24* *3 7- 
108, 50, 18, 3 6, o , 2 2, 29, 25, 14-4. 


King’s Estimates 

(The figures in parentheses denote the number of 
groups combined to form the mean values.) 

Triplet System : 


PD 

Obs 

47. 

25 . 

19. 

19 , 

4 


Comp 

Obs 

48 . 

4i. 

35 - 23 * 
3 °. 25; 

19. 

M. 

19 ; 
n 

5 * 

(3) 

Comp 

40. 

30- 24 . 

14. 

14 


DF 

Obs 

48, 

36. 3*5 , 

14. 

14 . 

3 

( 13 ) 

Comp 

48, 

40- 32 , 

14. 

14 . 

2 

FF' 

Obs 

4 *> 

35, 29 > 

ii, 

11 


( 8 ) 

Comp. 

42, 

35 . 3 ° . 

n. 

10 

? 

FG 

Obs 

50 , 

49- , 

IO, 

10 , 

( 9 ) 

Comp 

48, 

42. 37 > 

ii. 

u , 

i *3 



PP' Groups . 




Triplets : Obs 44, :8, o ; 24, 20. 

(10) Comp, 41, 19. o , 24, 21. 

Quartets : Obs. 52, 20, 13 , 28, 28 

( 3 ) Comp. 48, 17, 13; 31, 30. 

Quintets : Obs 57, 10. 17 ; 44, 39 

(2) Comp 5b, 16, 22 ; 39, 39- 

PD Groups . 

Quartets : Obs. 50, 35, 23 , 27, 28, 25 , 7, 5 

(7) Comp. 50, 36, 23 , 24, 26, 23 , 8, 10. 

Quintets ; Obs 55, 40, 23 ; 32, 31, 26 ; ro, 16, 17. 

(9) Comp. 54, 40, 24 , 28, 31, 27 ; u, 15, 18. 

Sextets : Obs 70, 46, 33 ; 31, 35, 31 ; 15, 22, 24. 

(7) Comp 62, 45, 27 ; 33, 38, 33 ; 14, at, 27, 
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DD' Groups 

Quintets : Obs. 53, 31, 18, 6, o , 17, 22, 19, 13, 

(6) Comp. 43, 29. 17, 8, o ; 19, 22, 20, 15. 

Sextets : Obs. 46, 2b, 16, i, 9 ; 26, 27, 26, 2b, 

(4) Comp. 47, 31, 17, 3-5, 11 , 22, 26, 26, 21. 
Septets : Obs. 50, 36, 18, o, 20 , 28, 29, 33, 24. 

(i) Comp 53, 34, 17, o, 18 , 26, 32, 31, 25 

DP Groups. 

Quintets : Obs 54, 39, 33, 22, 13 ; 15, 20, 17, 15 , 6, 8, 8, 

(12) Comp 47, 39, 31, 24, 17 ; 17, 21, 20, 17 ; 5, 6, 6. 

Full details will be published 111 the Proceedings 
of the National Academy of Sciences. 

Henry Norris Russell. 

Mount Wilson Observatory, 

Pasadena, California, 

April 20. 


For the benefit of readers of Nature interested in 
the subject, it may be convenient to record here the 
fact that Prof Russell's formulae for the intensity 
ratios in multiplets agree with those given recently 
(and clearly independently) by Kronig, Zett fur Phys., 
31, p* 885, published April 14, 1925. The final 
formulae of Ivromg and Russell differ only in super¬ 
ficial algebraic form , they are based on slightly 
different types of appeal to the Correspondence 
Principle. The present letter analyses far more 
experimental material than Kronig's paper [Editor 
of Nature.] 


The Positive Electrical Drift in the Air. 

The only reason advanced by Dr Chree (Nature, 
April 11, p. 531) in support of his contention that 
smoke is responsible for atmospheric electricity in 
towns, is the fact that atmospheric pollution is worst 
when the potential gradient is abnormally high 

The conditions under which pollution accumulates 
—the absence of convection currents—are the same 
for all variable locally produced constituents of 
town air 

Of these variables I have indicated those which 
possess an electnc charge, namely the positive gas 
10ns poured out by steam locomotives, as the chief 
cause. I can find no positive charge on smoke, It 
possesses the property of discharging positively and 
negatively charged conductors, due to accompanying 
ionised air, still noticeable some metres to leeward; 
hence the potential gradient near chimneys is lowered 
m that direction. 

The potential gradient at my laboratory at Plaistow 
ranges from 50 to 300 per cent, higher with N.W, 
winds than with N.E , E., or S.E., due to the presence 
of Stratford Station and its extensive connexions 
ij mile distant in the former direction. Smoke 
pollution as judged by horizontal visibility appears 
to be much the same m either direction. 

The electrical properties of mists and clouds 
indicate that the natural positive gradient is due to 
positive gas 10ns distributed throughout the lower 
atmosphere—the dominating effect of the artificially 
produced ions near steam railways being due to their 
relative nearness to the earth in the neighbourhood 
of the source, 

Country fogs exhibit a veiy high positive potential 
at ground level. The gradient is normal a little 
above the mist. The positive gas ions act as Aitken 
centres of condensation for water vapour, The posi- 
ti /® 1 X?^ iar ^ ed water droplets, simulating the behaviour 
of Millikan s oil-loaded electrons, settle down in still 
air, and the potential gradient at the earth's 
increases owing to the inverse square law. Oil 

/ ^, r . . , A .. 
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dispersal of the mist the positive gas ions regain their 
mobility, and in consequence of mutual repulsion 
and aqueous convection currents, uniform distribution 
is re-established. 

The positive envelopes attracted to and surround¬ 
ing isolated negative clouds and their aqueous dis¬ 
charges, when they descend from the electron-charged 
upper air into the lower atmosphere, afford striking 
proof of the presence of positive ions in the latter. 

The violent fluctuations seen as successive low 
clouds approach an observer can be interpreted 
in terms of envelopes and central zones or their 
precipitates. The unstable electrical systems so 
formed may result m electrical discharge along the 
surface of separation in the cloud, or the surface and 
the earth, according to circumstances 

For purposes of international comparison, all 
measurements of potential gradient should be excluded 
when mist, clouds, and locomotive drift are present. 
They are merely local phenomena 

I believe trustworthy readings are only occasion¬ 
ally obtainable within thirty miles of London, or 
five miles of a railway line The Channel or Sally 
Isles, or some south-western promontory, might 
provide a suitable site. 

I do not doubt that curves plotted from such 
restricted data would show a nightly minimum and 
a daily maximum. If the natural potential is due 
to photoelectric ionisation of the air, with electronic 
concentration by diffusion in the outer low pressure 
regions, and a corresponding accumulation of positive 
10ns m the lower, in a manner somewhat analogous 
to the diffusion potentials in electrolytes investigated 
by Nernst in 1889, the cessation of the process, and 
some recombination at night, and a maximum activity 
during daylight, are to be expected 

If homogeneity is as important a factor in long 
range electrical transmission as in acoustical, day¬ 
light ionisation may be partly responsible for the 
superior nightly reception by wireless at distant 
stations William C. Reynolds. 

“ Wharfedale, M Upminster, Essex, 

April 28. 


Ultra-violet Radiations and Antirachitic 
Substances. 

In Science (1924, 60, 274) Kugelmass and McQuame 

S ublished a preliminary account of experiments they 
ad carried out which led them to think that sub¬ 
stances like cod liver oil which possess antirachitic 
properties emit ultra-violet light on undergoing a 
process of auto-oxidation. Their technique was 
briefly as follows. The cod liver oil was made alka¬ 
line with caustic potash, and oxygen was bubbled 
through; the oxidised oil saturated with oxygen was 
then placed in a beaker, and over it was placed an 
air-tight photographic plate-holder made of lead con¬ 
taining a sensitised plate. The plate-holder had let 
into it two windows, one made of quartz and the 
other of glass. The face of the plate-holder contain¬ 
ing these windows was placed directly over the 
oxidised oil, which was kept in the dark for twenty- 
four hours. On development the plate showed an 
image corresponding to the position of the quartz 
window. It was concluded that this effect was 
produced by ultra-violet radiations emitted by the 
oxidised oil since no image was produced where the 
glass window had been, and the possibility of direct 
chemical action was excluded by the plate-holder 
being air-tight 

Working independently, we have both failed to 
confirm this work. As Russell (Proc. Roy. Soc., B,, 
vol, 80) aiid others have shown, many substances 
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undergoing auto-oxidation will cause fogging of a 
photographic plate directly exposed to the material 
itself, and it can easily be shown that the reacting 
substance is a vapour obeying the laws of diffusion, 
etc If care be taken to exclude this vapour or gas 
from coming into direct contact with the plate, no 
fogging will take place We conclude, therefore, 
that either the plate-holders used by Kugelmass and 
McQuame were not gas-tight, or that their results 
are attnbutable to the quartz used as a window m 
their apparatus, for the following reasons 

We have observed that fused silica objects after 
exposure to ultra-violet light emit a phosphores¬ 
cence which will fog a plate Generally we have 
found that fused silica ware shows this property, and 
that optically worked articles do not , it being pos¬ 
sible that this is due to the inclusion of small bubbles 
in the fused quartz We have been privately in¬ 
formed that both Lord Rayleigh and Prof. E. C C. 
Baly have previously observed the phenomenon, but 
but we have not been able to trace any statements 
about it m the literature 

The phosphorescence is really very remarkable if 
a piece of fused silica be exposed to the radia¬ 
tions of a quartz mercury vapour lamp for several 
minutes and then warmed to accelerate the emission 
m a darkened room The important point from the 
point of view of the experiments we are considering 
is, however, that quartz which has been exposed to 
ultra-violet light may continue to emit rays capable 
of fogging a photographic plate after twentv-one 
days at room temperature. 

We think it of interest to direct attention to this 
property of silica, expeciallv as it seems to provide a 
possible explanation of the results of Kugelmass and 
McQuame, which we have been quite unable to con¬ 
firm when we took care to use silica which was not 


emitting a phosphorescence. 

1 C. Drummond. 

University College, 

London 

T A Webster. 

National Institute for 


Medical Research, 


Hampstead. 



Luminescence of Solid Nitrogen and the 
Auroral Spectrum. 

With regard to the statements made by Prof 
McLennan in a letter to Nature of January 10, T 
shall be glad if space can be afforded me for a few 
remarks. 

r From my first experiments of January 1924 I 
found that was a band extending between W 5525 
and 5670, and that this band had some structure. 
Spectrograms taken with a spectrograph of high dis¬ 
persion, which I obtained in March of the same year, 
showed that the Nj band consisted of three maxima 
From my point of view, however, this fact was not 
regarded as anything essentially new, and the material 
for accurate wave-length measurements was collected 
for later treatment, Thus 1 observed the three 
maxima-of N* several months before Prof McLennan 
announced the fact at the International Congress of 
Refrigeration on June 17 

2. The essential point in our discussion is whether 
Prof McLennan is right in assuming that each of 
the three maxima of Nj is to be regarded aft a spectral 
line With *a definite wave-length With regard to this 
point, I can refer to my previous publications and to 
more complete publications which are soon to appear, 
from which it will be evident that the maxima are 
moving and that the band N l approaches the auroral 

t 2 
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line by diminution of the size of the particles. The 
correctness is also confirmed by a number of experi¬ 
ments recently carried out at the laboratory of 
Leyden. A preliminary note on some of these results 
is communicated to the Academy of Science of 
Amsterdam and to the French Academy of Sciences. 

3. My remark in my letter to Nature of November 
15'regarding the experimental arrangement had, of 
course, no reference to the general equipment of the 
Toronto laboratory, but only to the special arrange¬ 
ment used for exciting and studying the luminosity 
from solidified gases, and I directed attention to the 
experimental arrangement to explain our points of 
divergence, and of course not on account of those 
facts on which we agree, such as the structure of the 
Nj band from pure, solid nitrogen So, for example, 
I thought that in this way I might possibly explain 
why Prof McLennan had come to the wrong con¬ 
clusion, that the Nj band originated from a gaseous 
state of nitrogen, and that he had not been able to 
interpret rightly the luminescence from argon 

4. For a more complete discussion of the nature of 

the luminescence from solidified gases and its con¬ 
nexion with cosmic phenomena, 1 must refer to my 
publications. I- Vegard 

Physical Institut, Oslo 


The Elimination of Mental Defectives. 

In the May issue of the Nineteenth Century Prof 
Pun nett describes in an interesting way the general 
scope of the recent advances in genetic research, a 
subject on which the public certainly need much 
instructing. He repeats certain figures, however, all 
doubtless perfectly correct, which were calculated 
for him by Prof G H Hardy, and on this subject 
we should like to direct his, and his readers', attention 
to the comments thereon made by Mr R. A Fisher 
in vol 16, page 114,0! the Eugenics Review If those 
criticisms are correct, and no arguments to the 
contrary have been forthcoming, the elimination of 
the feeble 111 mind by segregation might, at first at all 
events, be a far more rapid process than Prof 
Punnett's figures would lead us to suppose 

The argument is too long here to be reproduced in 
full, but I may mention that whilst it is truly said 
that on certain assumptions it is seen that it would 
be possible only to reduce the proportion of defectives 
by segregation or sterilisation from 1 in iooo to 1 in 
10,000 in 68 generations, yet on the same assumptions 
it can be proved that it could be reduced by more than 
17 per cent m a single generation Moreover, the 
assumptions made are very questionable, and a more 
probable hypothesis indicates that the reduction 
might be so much as 36 per cent in a single generation. 
Prof. Punnet! also regards genius as probably a 
quality dependent on a recessive factor, a conclusion 
in regard to which doubts may also reasonably be 
expressed Leonard Darwin 

The Eugenics Education Society, 

11 Lincoln's Inn Fields, 

London, W C 2, 

May 19 


Exaggerated Resonance. 

It is well known that the amplitude of response 
of a syntonic arrangement to a properly timed periodic 
stimulus, however feeble, is limited only by friction or 
resistance or other source of dissipation of energy, and 
that if the resistance could be reduced to zero the 
response would be theoretically infinite, 
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In radio telegraphy the response of a syntonised 
circuit is already very considerable, and I employ a 
freely oscillating circuit (which I call an N circuit) to 
receive conductive stimulus in a special way from an 
aerial, and to magnify it until it operates on the grid 
and filament of a valve. The tuning required is very 
precise ; no reaction or inductive connexion with the 
aerial is permitted ; and alien vibrations can be auto¬ 
matically excluded. The resistance of the N circuit is 
kept down by stranded wire and perfect connexions, 
but hitherto no attempt has been made to reduce the 
resistance to nearly zero by liquid hydrogen or helium, 
I imagine that if such a circuit could be cooled to 
near absolute zero the response would be somethulg 
astonishing I am not acquainted with any convtjfrii- 
ence for trying the experiment in Great Britain* but 
perhaps Prof. McLennan at Toronto has facilities. 

Oliver Lodge 


Quantum Radiation. 

In supplement to my brother’s letter m Nature 
of May 23, I should like to point out how naturally 
the radiation formula is obtained, and how inevitably 
RT, the average energy of the atom between two 
emissions, enters into it, on the single assumption 
that the energy of each individual atom increases 
at a rate proportional to itself, combined with the 
recognised fact that energy is radiated in quanta 
(the quantum being called hv, and being presumably 
dependent on some arrangement or frequency step 
inside the atom unknown to me). 

Let a quantum be radiated when the individual 
atomic energy of the right kind attains the value E v 
and let this energy grow continuously from E 0 to E v 
its average value between these limits being RT. 

Then, assuming that dEjE^kdt, where k is some 
constant, and t is the controlling variable whether 
tune or otherwise (probably otherwise), two equations 
follow, namely . 

E^E^E^-i)^hv 
and £, - E 0 -kfEdt ~k . RTjdt^RT . kt 

Thus kt — hvjRT , and everything follows. 

Alfred Lodge 


Huxley’s Contributions to the Study of the 
Invertebrate. 

I regret to find that m the article on " Huxley's 
Contributions to the Study of the Invertebrate " in 
Nature of May 9, p 734,1 inadvertently did injustice 
to other naturalists past and present. 

Thus I praised Huxley for having seen * that 
Peripatus was an arthropod ; but the credit for this 
conclusion really belongs to the late Prof. Moseley, 
who made preparations and dissections of this animal 
which clearly showed its arthropod nature and these 
he demonstrated to Huxley. 

Then 1 credited to Huxley’s insight the view Which 
has been sustained by later embryological research, 
that the formation of the endoderm by delamination 
is a secondary modification of its original mode of 
formation by invagination, and also the view that the 
development of mesoderm by the outgrowth Of masses 
of cells is a modification of its origins? mode of forma¬ 
tion by enteroccelic pouches. 

These two theories adopted by Huxley wf Owe to 
the penetration and genius of Sir Ray Lanke&tor. 

e. w< 
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The Yeasts: a Chapter in Microscopical Science . 1 

By A. Chaston Chapman, F.R.S. 


r T*HE word “ fermentation,” from ftruer e } to boil or 

f seethe, was at first applied to all cases of chemical 
change the cause of which was unknown, and which 
were accompanied by the formation of large quantities 
of gas, giving the liquid the appearance of boiling or 
seething In its widest sense the word is still occasion¬ 
ally applied to a number of chemical processes in which 
micro - organisms are the active agents, such, for 
example, as the souring of milk, the conversion of 
alcohol into vinegar, the production of butyric acid, 
and similar processes. In its restricted sense, however, 
it is applied to the conversion of sugar into (mainly) 
alcohol and carbon dioxide gas by means of the organism 
known as yeast. 

In 1680 Leeuwenhoek addressed to the Royal Society 
a communication headed “ De Fermento Cerevisire,” 
in which he announced that he had discovered that 
yeast consisted of small ovoid globules. Of these, 
which he appeared to regard as consisting chiefly of 
batches of six, he gives several excellent drawings. 
When we remember the nature of the magnifying 
apparatus with which he had to work, and that the 
average diameter of the yeast-cell is only millimetre 
('iOffo in> )> it w ^» I think, be realised that Leeuwenhoek 
had accomplished a very remarkable feat. He did not, 
however, push the discovery any further, and in this 
position, curiously enough, the matter remained for 
more than a century. 

In the year 1814 Kieser, in the course of a paper by 
Ddbcreiner, described yeast as consisting of small 
spherical corpuscles, but this statement does not appear 
to have attracted attention, and about the year 1837 
the microscopical character of yeast was again made 
the subject of investigation, and the true nature of the 
yeast organism was definitely and independently dis¬ 
covered by three observers, Cagniard de Latour, 
Schwann, and Kiitzing. These observers recognised 
that yeast is composed of a vast number of small 
transparent globules which reproduce by budding, 
and consist of a cell wall with granular contents A 
year or two later Schwann appears also to have ob¬ 
served the formation of ascospores. These observers, 
and Cagniard de Latour in especial, put forward the 
view that it was owing to the vegetation of these cells 
that the disengagement of carbon dioxide gas and the 
formation of alcohol were due 

The microscope having definitely shown yeast to 
consist of minute living cells—that is to say, of a living 
organism—it became of high interest and importance 
to study its life-history, and to ascertain what con¬ 
nexion, if any, there was between the vital functions 
of the organism and the phenomena of fermentation. 

In 1897 Buchner made the very important and 
interesting observation that the liquid contents of the 
yeast aifk, when added to a fermentable liquid, are 
able to excite fermentation without the presence of 
any cells at all. He showed that the production of 
alcohol end carbon dioxide were the result of the 
activity of an enzyme secreted by the cell, to which he 
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gave the name zymase As in the case of other enzymes, 
zymase is very sensitive to external conditions, and is 
also highly selective in respect of its chemical activities. 
Thus, so far as is known, the hexoses alone, and of 
these, only four (^-glucose, d-mannose, d-galactose and 
d-fructose) are directly fermentable, and before the 
fermentation of other sugars, such as maltose and cane 
sugar, can take place, it is necessary that they should 
be converted mto one or other of these hexoses. This 
is, in all cases, effected by enzymes which are secreted 
by the yeast, and it is very interesting to note that 
certain yeasts, whilst secreting invertase, and therefore 
capable of fermenting cane sugar, do not secrete maltase, 
and are therefore incapable of fermenting maltose. 
Then again, there are a few yeasts which, in addition to 
secreting invertase and maltase, secrete lactase, and 
are therefore capable of fermenting milk sugar 
We will now turn for a moment to the consideration 
of yeast as a living organism The yeasts, as is well 
known, belong to the great family of the fungi, and 
may be described as unicellular fungi, reproducing 
by budding, and capable also of forming ascospores. 
This latter function is of importance from the point 
of view of classification, as it serves to differentiate 
between what are regarded as the true yeasts and 
certain other closely allied organisms, such as the 
torulae and my coderma In the common process of 
budding, the bud, which occurs first as a small pro 
tuberance on the surface of the cell, quickly increases 
in size until it has attained roughly the dimensions of 
the parent-cell, after which it usually becomes detached, 
leading a separate existence, and reproducing in turn 
by the same process. It often happens that before 
the offspring cell has separated from the parent-cell it 
has itself commenced to bud, and so chains or clusters 
of connected cells may frequently be seen 
In the second mode of reproduction to which refer¬ 
ence is made above, the yeast cell becomes changed 
into an asc, in which are formed a number of spores 
which may vary from one to as many as twelve, but 
is usually from two to four The conditions which 
favour this mode of reproduction are the employment 
of young and vigorous cells, a moist surface, plenty of 
air, and a suitable temperature, usually about 25 0 (\ 
The line between budding and ascospore formation is 
not very sharp, and it often happens that budding 
and sporulation may be taking place simultane¬ 
ously. As a general rule the spores are spherical, 
but in some of the yeasts they have very character¬ 
istic forms. It would seem that spore formation 
is a provision on the part of Nature for securing the 
persistence of the species under conditions in which 
active budding is impossible. It appears, at any rate, 
to play an important part in the hibernation of yeasts, 
rendering it possible for them to live through the 
winter in the soil, or on surfaces from which very little 
nutriment can be extracted. 

In addition to reproducing by budding and by 
ascospore formation, yeasts are capable of reproducing 
by still a third method, namely, that of true conjuga¬ 
tion. In these yeasts, constituting the genus Zygo- 
saccharomyces, certain of the cells form, instead of 
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ordinary buds, long beak-like processes When the 
“ beaks ” of two adjacent cells touch one another a 
union takes place, the tips of the “ beaks ” disappear, 
and a tubular connexion is established between the 
two cells, one or both of which then proceed to produce 
ascospores Of these conjugating yeasts a number of 
different species have been described, and this sexual 
process in one form or another appears to be much 
more common than was until recently supposed 

Finally, there is a group of organisms, usually in¬ 
cluded among the Saccharomycetes, which are capable 
of reproducing by the process of fission. In these so- 
called Schizosaccharomycetes the fission of the cell, 
often accompanied by conjugation, is preceded by the 
formation of a septum which at once commences to 
divide into two lamellae Budding does not occur, but 
the cells form spores, usually from two to eight It 
will be seen, therefore, that in the great family of the 
yeasts many types of reproduction are exhibited— 
from true conjugation (heteroganue and isogam ic) in 
the case of some, through isogamic conjugation of 
ascospores foimed in the same asc, in others, to complete 
parthenogenesis, as in the case of many of the better 
known cultivated yeasts. The industrial yeasts, which 
appear to be entucly asexual, may perhaps be regarded 
as retrograde forms descended from higher types in 
which sexuality was quite clearly marked On this 
jxiint I do not consider myself qualified to express an 
opinion 

As may well be supposed, in the case of a group of 
organisms which, although presenting some very im¬ 
portant differences, are yet so closely allied,and in which 
there are very many transitional forms, a great deal of 
confusion exists in respect of their classification The 
system at present generally adopted is one based upon 
that suggested by Hansen m 1904, but it is customary 
to include the Schizosaccharomycetes which he excluded, 
and there has been, of course, a natural tendency to 
include a number of subdivisions The great family 
of the Saccharomycetes is capable of being subdivided 
into a number of groups or genera, each of which in 
turn includes ft number of species, considerably more 
than one hundred of which have been described. 

From the foregomg it will have been gathered that 
the division of the yeasts into more or less well- 
defined genera has been based almost entirely upon 
differences in their morphological and physiological 
characters. For the further differentiation into species 
it was found necessary, in many cases, to adopt other 
methods of investigation, such as the behaviour of 
the yeasts towards certain selected carbohydrates, 
and observations on the optimum conditions required 
for the formation of ascospores and of films. 

Of the very large number of yeast species known, it 
may be said at once that only a comparatively few are 
of industrial importance, and it is customary to divide 
the various yeast species for technical purposes into 
the “ cultivated ” and the “ wild ” yeasts. The former 
include brewers' and distillers' yeast in all its varieties 
—that is to say, yeast which has from the earliest 
times been used for the production of alcoholic bever¬ 
ages, and has in a sense been cultivated for the purpose. 
This yeast represents, so far as is known, one species, 
namely, Saccharomyces cerevisim , although there are 
many races and varieties which differ considerably in 
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certain respects, as, for example, in the rapidity with 
which they bring about fermentation, the degree of 
attenuation which they can effect, and the flavour of 
the finished product. 

The “ wild ” yeasts are yeast which occur wild in 
Nature, frequently having their habitat on the surface 
of ripe fruits, and often finding their way into the 
brewer}'. Some of these yeasts, such as the wine- 
yeasts, are capable of fulfilling useful functions ; others 
again are, so far as is known, without effect good or 
bad ; whilst others are industrially pathogenic—that 
is to say, give rise to products which are unpleasant 
in respect of flavour or smell, or exhibit some other 
defect^ such as pronounced and persistent turbidity. 

The importance of these observations in connexion 
with industrial fermentation processes may easily be 
imagined Prior to the isolation and study of the 
various yeast species, and to the microscopical control 
to which it naturally led, industnal fermentations were 
very largely a matter of chance. Sometimes the results 
were good, sometimes they were bad, but none could 
say precisely why Now all that is changed, and when 
it is remembered that the industrialist who is concerned 
with any fermentation process is threatened on all sides 
by intruding organisms which may have the effect of 
reducing his yields or spoiling his products, the need 
for scientific control and for the constant employment 
of the microscope will be evident 

I now propose to consider briefly the cytology, or, 
if the expression may be permitted, the anatomy of 
the yeast cell For a great many years after yeast 
had been subjected to microscopical examination, there 
was much uncertainty as to whether the cell did or 
did not contain a true nucleus. Although the existence 
of a nucleus is now well established, there is still some 
doubt as to the precise nature—to say nothing of the 
functions—of certain of the internal structures which 
the microscope reveals. Wager and Peniston, Guillier- 
mond, Fuhrmann, Henneberg, Meyer and others have 
published important papers dealing with the cytology 
of the yeast cell, and have shown that it possesses a 
well-defined and complex internal structure. 

In addition to a nucleus with a clearly differentiated 
structure and a nucleolus, the cell contains cytoplasm, 
a chondnum, metachromatic granules, a nuclear and 
other vacuoles, and certain thread-like structures. The 
cell wall, about which a good deal of uncertainty exists, 
appears to consist as a rule of a single membrane, and 
to have a complex chemical composition. 

In addition to these elements, which may be regarded 
to some extent as structural, there exist in the cyto¬ 
plasm accumulations of materials concerned in the 
nutrition or metabolism of the cell, such, for example, 
as glycogen and fat. 

With regard to the functions of these various cell 
elements it is not yet possible to speak with very great 
certainty. As in all cells, the nucleus is the main seat, 
or rather the directing organ, of the physiological 
functions of the cell. It is &U*important m cellular 
reproduction and division; it plays apparently a 
promment part in nutrition, and doubtless in it reside 
the properties which are hereditary, and in virtue of 
which one species may be distinguished from another. 
The chondrium, consisting of two forms of mitochondria, 
appears to be concerned in processes of' nutritional 
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elaboration,, and the nuclear or main vacuole appears 
to bfe largely concerned with metabolic processes, and 
is, according to some observers, the seat of fermentative 
activity. This latter function has, moreover, been 
observed to be dependent on the amount of meta- 
chromatie granules contained in the cell, the larger the 
amount of mctachromatin (volutin) the greater the 
fermentative activity ; and Henneberg has gone so far 
as to suggest that the mctachromatie granules may be 
the parent substance from which the enzyme zymase 
is derived. From this necessarily brief and sketchy 
account of the yeast-cell anatomy, it will at least be 
gathered that our knowledge is very imperfect and that 
we have much to learn, and it may be hoped that 
expert cytologists may be induced to turn their atten¬ 
tion to the elucidation of the subject There can be 
very little doubt that the results would be of important 
industrial as well as of purely biological value. 

The ordinary microscopical examination of cells 
which have been subjected to the drastic processes of 
fixing and staining obviously has its limitations, and 
modifications of structure, such as must almost in¬ 
evitably be brought about by the above processes, may 
very easily give rise to incorrect conclusions in regard 
to the internal structure of such a delicate organism as 
the yeast cell. It would almost appear, in fact, that 
we have gone as far as it is possible to go in this direc¬ 
tion, and some improved method of investigation will 
have to be resorted to if many of the questions which 
are at present in doubt are to be satisfactorily solved. 
It is possible, for example, that a very careful micro¬ 
scopical study of the unstained cell by means of ultra¬ 
violet light may be helpful in giving us a better insight 
into its internal structure, and Mr. Barnard has already 
earned out some interesting experiments of a pre¬ 
liminary character in this direction 

When one remembers that the whole of a miniature 
solar system is comprised within the compass of an 
atom, it is not, perhaps, altogether fanciful to suppose 
that the yeast cell—small as it is—may have a much 
more highly developed internal organisation than has 
been revealed with our present imperfect means of 
investigation, and that there may be more or less 
distinct localisation of the different functions of the 
cell In this connexion two sets of facts may be briefly 
referred to. 

In the first place, it is well known that the yeast cell, 
like other living organisms, may be made to perform 
different functions according to the conditions under 
which it is compelled to carry out its activities. Thus, 
whilst the ordinary Saccharomyces cerevisice normally 
decomposes sugar with the production of alcohol and 
carbon dioxide, and only about 3 per cent, of glycerin, 
it has been found that when the fermentation is con¬ 
ducted in the presence of a considerable quantity of 
sodium sulphite, the main products of the fermentation 
consist of acetaldehyde and glycerin in roughly equal 
molecular proportions, and that instead of the normal 
3 per cent, so much as 36 per cent, of glycerin can be 
produced. In other words, it would appear that the 
well-known equation representing fermentation, namely, 

C*H ia 0 e -2C a H 6 0 + aC0 a 
alcohol 

when the process is carried out in the presence of 
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sulphite, to be written in the following very different 
and unfamiliar form, 

r 6 H 12 O 0 - CHjCOFI + co a + c 3 h 8 o 3 . 

acetaldehyde glycerin 

In the next place, it is of considerable interest to 
note that the behaviour of the enzymes within the cell 
appears to differ materially from that of the same 
enzymes in the expressed juice. Thus, the acceleration, 
of fermentation by the addition of aldehydes is much 
greater in the expressed yeast juice than in the case of 
the living cell, and there are other respects m which 
the actions proceeding in the juice differ from those 
occurring within the cell. This seems to suggest that 
the mechanism of fermentation is in some way directly 
connected with the organised structure of the cell In 
the living cell, again, the velocity of fermentation is 
much greater than in the expressed juice, and it would 
seem that, in its natural surroundings within the cell, 
zymase is free to act without the disturbing influences 
which probably exist in the expressed juice where all 
the cell contents are mingled, and some substances 
may well interfere with the activity of others 

Cramer (Proc. Roy. Soc , 1915, 88, B, 584) has dealt 
with this important and interesting point, and has 
shown that the most striking difference between the 
action of enzymes within the living cells and their 
action after extraction is the extreme sensitiveness with 
which, in the former case, they respond to very slight 
changes in the surrounding medium, being sometimes 
retarded, sometimes accelerated, and sometimes re¬ 
versed. According to Cramer, surface tension would 
appear to be an important factor, such surface tension 
being operative, for example, at the periphery of the 
cell and at the boundaries of the nucleus, vacuoles, 
granules, colloidal aggregates, etc Thus the con¬ 
ditions for enzyme action may be very different in one 
part of the cells from those occurring m another part. 
Under the influence of very slight changes in external 
conditions there may, for example, take place within 
the cell a movement of the cytoplasm, or changes in 
the concentration of the cell constituents which, by 
altering the surface tension at different parts, may 
altogether change the conditions for enzymic action. 

Even assuming Cramer’s explanation to be correct, it 
still means that the great variations in the physiological 
and chemical activities of the cell are dependent on 
internal structure, and it is to this problem that future 
research may usefully be directed Any great increase 
in our knowledge of this subject might prove to be of 
the highest importance, not merely in regard to in¬ 
dustrial operations, but also as affording a deeper insight 
than we yet possess into the true character of the vital 
activities of the living cell. The results of such an 
investigation might well prove to be of fundamental 
importance. In the living cell we have, in fact, a 
chemical laboratory of the highest efficiency, and of 
the most remarkable character, and could we but 
understand and imitate artificially the processes of 
building-up and breaking-down which are so quietly 
and so regularly occurring in a single cell pf yeast, we 
should be not only within measurable distance of a 
new organic chemistry, but we should also be appreciably 
nearer to an understanding of that greatest of all 
problems, the nature of life. 
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Dacca: an Experiment in University Education in India. 


'T'HE transition phase, now in rapid progress in all 
A matters connected with government in India, 
has also exercised a profound effect on university 
education. In many directions experiments have been 
made during the last few years Eight new universities 
have come into being, a number of others are being dis¬ 


cussed, while in the older institutions, notably Calcutta 
and Lahore, an effort is being made to raise the standard 
of teaching, particularly in science. When it is re¬ 
membered that many of these developments liavc taken 
place during a period of acute financial stringency, the 
strength of the national movement 
which has given birth to these 
changes will be evident. 

In many respects the new Uni¬ 
versity of Dacca, which was opened 
on July 1, 1921, is of special signifi¬ 
cance to those interested in the de¬ 
velopment of higher education in 
India This university owes its 
foundation to the Calcutta Uni¬ 
versity Commission, presided over 
by Sir Michael Sadler, and is an 
attempt to remedy, by means of an 
actual example, the abuses which 
had gradually grown up in India 
round the purely examining bodies 
of the older type. To many of the 
present university students in India, 
collegiate life, such as exists in 
Europe and the United States, is un¬ 
known ; there are little or no facilities 
for sports and other forms of recrea¬ 
tion, while the inevitable examinations exercise far too 
great an influence on the teaching. It was felt by the 
members of the Sadler Commission that a new university, 
organised on the model of modern British universities, 
was essential if any real progress was to be made in 
higher education in India. Dacca was accordingly 
selected for the experiment, and one of the members of 
the Commission, Dr. P. J. Hartog, formerly Academic 
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Registrar of the University of London, was appointed 
the first vice-chancellor. 

While these decisions were being arrived at, the 
prospects of a really notable advance in Indian educa¬ 
tion were most hopeful, A number of suitable build- 
ings, covering nearly a square mile in area, were im¬ 
mediately available. These had been 
erected, provided with roads and 
suitably laid out, for the Govern¬ 
ment of Eastern Bengal and Assam, 
which came to an end in 1912 on the 
re-partition of the Provinces of 
Bengal, Bihar, and Assam, Included 
in these buildings were the premise® 
of the Dacca College The, #ea 
assigned to the University is iSniated 
to the north-west of the city of Dacca 
and alongside the public park of 
Ramna, and is admirably suited to 
the needs of a modem residential 
university. Besides the site and the 
buildings, a large sum of money, 
amounting to some 60 lakhs of 
rupees (about 400,000/.), had been 
set aside by the Government of India 
for the needs of the new under¬ 
taking. 

Steps were also taken to recruit the 
very best staff possible, and to make the teaching of 
science one of the main features of the University. 
Unfortunately, by the time Dr. Hartog arrived in 
India in 1920, the financial situation had reached 
such a position that the Government of Bengal was 


compelled to stop all new developments. Ah er* 
of severe retrenchment ensued, and the new Uni¬ 
versity found itself sadly crippled. The sixty lakhs 
found its way into the treasury of the Bengal Govern¬ 
ment when the Reforms Scheme came into opera¬ 
tion. Bengal, however, has admitted the moral 
claim of the University of Dacca to this sutfc, and has 
been releasing it at the rate of font kkhs of rupees £ 



Fig, i —University of Dacca. University Court House. 



Fig. University of Dacca. Cunon Hall and Physic* Laboratory. 
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year for capital in addition to a recurring grant of five 
lakhs. The total annual income and expenditure of 
the University are now about seven and a half lakhs of 
rupees (about 50,000/.). 

In spite of the shortage of funds, however, the 
University came into being in 1921 with nearly a 
thousand students and every year the numbers have 
steadily increased. At the present time nearly 1400 
students are in residence divided among the three 
faculties of Arts, Science and Law. The students, 
other than those who stay with relatives in the town, 
live in three residential colleges—known as the Dacca 
Hall, Muslim Hall and Jagannath Hall—round which 
the social and athletic life of the University mainly 
centres. Recently, a new and interesting development 
has taken place as a result of the residential system. 
Social service organisations, designed for the uplift of 
the degraded and the enlightenment of the ignorant, 
have taken firm root m the University and are doing 
good work. 

On the teaching side, Dacca has broken new ground in 
several directions. A tutorial system has been estab- 
lished, and the students are taught how to use a 
library. The tutorial class, as designed at Dacca, is 
intended to counteract the inevitable evils of the 
examination room. Examination tends to discourage 
originality. The tutorial system is designed to foster 
individual effort, to ensure that each student shall be 
enabled to learn something of intellectual production as 
well as of reproduction, so that when he enters the world 


he will not find himself for the first time confronted 
with problems to which he had not been taught the 
answers beforehand. Besides the institution of the 
tutorial system, the University possesses a good library, 
the use of which forms an important part of the training 
of the students. The Sadler Commission in its report 
stated that in the colleges of some Indian universities, 
students of university courses read little more than 
their text-books. This cannot be said of Dacca. The 
last report shows that 33,982 books were borrowed 
from the University library during the year. These 
reforms in the teaching have had their inevitable^ 
result. Many of the advanced students have taken up 
research, and every year a growing number of original 
papers in languages, history, philosophy, economics, 
chemistry and physics are being published. 

At the Convocation of the University of Dacca on 
March 6 last, His Excellency Lord Lytton, the Governor 
of Bengal, in conferring the degree of Doctor of Laws on 
the vice-chancellor, referred to Dr Hartog’s great services 
in having successfully established a modem university 
at Dacca, which though only four years old had already 
made a name for itself in the world. Lord Lytton 
stated that the establishment of the tutorial system was 
largely due to Dr. Hartog, who had worked with 
patience, with courage, and with industry, and their 
reward was the appreciation of all his colleagues They 
greatly regretted that that would be the last Convoca¬ 
tion at which they would see him as their \ ice- 
chancellor. 


Obituary. 


Prof. Albin Haller, For. Mem, R.S. 

A LBIN HALLER was bom on March 7, 1849, the 
eldest of a family of eleven children, at Feller- 
ingen, a small village in the Vosges, near Mulhouse. 
His father was a master carpenter and cabinet-maker, 
and his mother carried on a small hardware business. 
In due course he entered his father’s workshop as an 
apprentice, but two years later, and as the result of a 
conference between his father and a pharmacist of the 
neighbourhood, young Haller left his native village and 
became a student in a pharmacy at Miinster ; his new 
master, Achille Gault, undertook the literary as well as 
the scientific education of his pupil, and later installed 
him with his brother, L6on Gault, a pharmacist at 
Colmar. 

Thanks to the wise counsels and benevolent interest 
of these two pharmacists, Haller was able to pass his 
bachelor of science examinations at Strassburg in May 
X&70. He volunteered at the outbreak of the war of 
1870, was assigned to the army medical service, 
and was drafted to a hospital at Lyons. The close of 
hostilities found Haller in a difficult position; his 
father died, and his mother, left with a large family, 
decided to open a small hotel in order to set her eldest 
son free to continue his training; whilst the mother 
thus became a German subject, the son remained a 
Frenchman, and rejoined his first teacher, Achille Gault, 
in a pharmacy at Nancy. When the staff of the 
University of Strassburg was transferred to Nancy in 
tye became a student in the School of Pharmacy, 
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and was awarded his diploma as a pharmacist in 

1873- 

The training of a pharmacist in France often led, and 
still often leads, to a career in pure chemistry; this 
arises from the excellent chemical education given to 
the French pharmacist. Further, the fact that Alsace 
was the seat of many flourishing chemical industries 
had already attracted to chemistry many young 
Alsacians such as Wurtz, Friedel, Schutzenberger and 
Ch. Lauth. Haller’s tastes and his many talents 
impelled him to forsake pharmacy and to devote 
himself to chemical science, he soon became well 
known as a chemical investigator, and took his degree 
of doctor of science at Paris in 1879. He was appointed 
professor of chemistry at Nancy in 1885, and professor of 
organic chemistry in 1898; in 1899 he succeeded 
Friedel in the chair of organic chemistry at the Sorbonne, 
apposition which he retained until his retirement last 
year under the age limit 

During the ’seventies of last century our chemical 
knowledge of camphor was but slight, partly because of 
the comparatively small number of camphor derivatives 
known; Haller attached himself particularly to the 
problems relating to this ketone and prepared large 
numbers of new derivatives. His first work related to 
the behaviour of sodiocamphor, and he was the first to 
prepare iodocamphor and cyanocamphor; the latter 
compound led to many new derivatives, such as homo- 
camphoric acid, the study of which threw light on the 
constitution of camphor itself. He made an exhaustive 
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study of the condensation products of camphor with 
aldehydes and ketones, and gave an elegant method of 
preparing sodiocamphor by the aid of sodamidc; he 
effected the partial synthesis of camphor from camphoric 
acid, and characterised the isomeric borneols. His 
study of cyanocamphor led him to investigate the 
remarkable behaviour of the cyano-derivatives of 
carboxylic esters and ketones in general, and enabled 
him to provide a new synthesis of acetonedicarboxylic 
ester and of citric acid He published important scries 
of papers on the phthaleins, the an thrones, the indanones 
and the synthesis of anthracene derivatives , he intro¬ 
duced the idea that the alcohols could act upon esters in 
the presence of hydrogen chlonde in the same way that 
water acts, and showed that the reaction leads to an 
exchange of the hydrocarbon niditle m the ester lie 
carried out a large amount of work on optical rotatory 
power and refraction constants of organic compounds 

Whilst Haller w r as a prolific contributor to organic 
chemistry, he was also an ardent worker in the cause of 
technical education in France ; lie recognised both the 
necessity for stimulating the scientific industries of his 
country and the hindrance to progress imposed by the 
tendency towards centralising higher scientific effort m 
Paris. Thanks largely to his efforts, the Chemical 
Institute at Nancy was founded, and m due course 
chairs in industrial chemistry and in tmetorial chemistry 
were instituted ; this was the first of many similar 
institutions m France During the war of T914-1918 
Haller acted as president of the French Explosives 
Committee, and, in this office and in many other 
directions, his incessant activity and his wide experience 
rendered invaluable service. 

Haller was possessed of great charm of manner, his 
kindly courtesy, his modest bearing and his fine presence, 
coupled with the keen interest which he took in the 
work of his junior colleagues, endeared him to all who 
had the honour of his friendship. Like so many men 
of the same age and from the same province, his life 
had been saddened ; he was an Alsacian who felt keenly 
the loss of his native land in 1870, and he had suffered 
family losses in the last war. The many honours which 
came to him could notobliterate these sad remembrances. 
He died on May 1 from influenza, following upon an 
accident in the laboratory. 

Haller was a Grand Officer of the Legion of Honour ; 
in 1900 he was elected a member of the French Academy 
of Sciences, and in 1923 became its president He was 
well known in England, and had received honorary 
doctorates in the Universities of Leeds and Cambridge ; 
he was awarded the Davy Medal of the Royal Society 
in 1917, and was elected a foreign member in 1921. 
He served several periods as president of the French 
Chemical Society, and was elected an honorary member 
of the English Chemical Society in 1908. 

Wm. J. Pope, 


Mr H. Ling Roth. 

Mr H. Ling Roth, whose death on May 12 will be 
widely regretted, was bom on February 3, 1855, and 
was a son of Dr. Mathias Roth, of Harley Street, 
London. * He was educated at University College 
School and studied natural science and philosophy in 
Germany. Prior to going to Halifax in 1888, he had 
travelled extensively. He was engaged in business, but 
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devoted the whole of his spare time to his studies. 
About twenty-four years ago he voluntarily undertook 
the work of superintending the Bankfield Museum, 
Halifax; about twelve years later he was appointed as 
half-time Keeper, and afterwards he gave his whole 
time to the Museum. When he first undertook the 
superintendence of the Museum, it, like other local 
museums of that time, was in a chaotic condition, but 
any one who has visited the Museum from time to time 
cannot but have been struck by the improvements which 
he made It is now a model local museum In par¬ 
ticular it illustrates the growth of Halifax and possesses 
a remarkable series of appliances illustrating the develop¬ 
ment of the textile industries The specimens are 
carefully chosen, well arranged, and most admirably 
labelled, so that the Museum is a teaching institution 
of prime importance Not only has Mr. Ling Roth given 
time, knowledge, and skill to the Museum, but he has 
also enriched it with many donations. 

By the death of Mr Ling Roth the science of ethno¬ 
graphy loses a student who has not received the 
recognition that was due to him. This was mainly 
owing to his quiet, unassuming disposition, and to the 
fact that he was not connected with a university or 
large public institution His work was characterised 
by painstaking accuracy, and he had & flair for collecting 
specimens to illustrate the particular subject he had 
in hand. He was a master of the art of collating 
information and of presenting scattered records in a 
readable form, which has been of great use to his fellow- 
students, but in addition, by his own investigations, he 
has added considerably to ethnographical knowledge. 
Most of his memoirs and papers have been enriched by 
his clever draughtsmanship; his drawings bring out 
just those details which are essential, and thus really 
illustrate his theme 

The range of Mr. Ling Roth’s interests is shown by 
the following imperfect list of some of his writings : 
“ Crozet’s Voyage to Tasmania, New Zealand, etc /' 
1891 , “ The Natives of Sarawak and British North 
Borneo,” 2 vols , 1896 ; “ The Aborigines of Tasmania/' 
London, 1890, 2nd ed. Halifax, 1899 ; “ Great Benin : 
its Customs, Art and Horrors/' Halifax, 1903; “The 
Genesis of Banking in Halifax/' Halifax, 1914; “ The 
Discovery and Settlement of Port Mackay,Queensland/* 
Halifax, 1908; “ Oriental Silverwork: Malay and 
Chinese,” 1910; “The Yorkshire Coiners, 1767-1783, 
with Notes on Old and Prehistoric Halifax/' Halifax, 
1906; “ Sketches and Reminiscences from Queensland, 
Russia and elsewhere,” 1916; “ The Maori Mantle,” 
1923. 

Among numerous papers published by the Royal 
Anthropological Institute may be noted those on the 
origin of agriculture, salutations, the significance of 
the couvade, various memoirs on tatuing m Polynesia, 
Tierra del Fuego, and Tunis, and American quiliwork. 
The series of articles in the Bankfield Museum Notes is 
of particular interest, among which may be noted the 
Fijian and Burmese collections; trading in early days ; 
hand wool combing; hand card making; oriental 
steelyards and bismars ; Bishop Blaise, saint, martyr, 
and woolcombers' patron; and the very valuable 
series on primitive looms from all parts of the Worfd, 
which has been reprinted in a separate volume., 

A. C. Hadpg«./ 
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Mr. R. B. Seager. 

We much regret to announce the death of Mr. 
Richard B, Seager, the well-known American archaeolo¬ 
gist and explorer. According to a message from Sir 
Arthur Evans in the Times of May 14, Mr. Seager was 
taken ill suddenly while on the voyage from Egypt to 
Crete. lie was landed unconscious at Candia, and died 
soon afterwards on May 12. Mr Seager’s achievements 
as an archaeologist won for him a high place in studies 
connected with the Eastern Mediterranean, and he is 
probably to be regarded as one of, if not the most, dis¬ 
tinguished of the archaeologists from the United States 
who have been connected with the work of the American 
School at Athens His excavations in Eastern Crete 
led to a series of discoveries which revealed much fresh 
material bearing on the earliest culture of the island, 
and afforded evidence of the state of the arts, as well 
as of the technology and artistic characteristics of the 
jewelry, lapidary work, etc , in that early phase of the 
development of Cretan civilisation. 

In his telegram, Sir Arthur Evans alludes to the 
remarkable flair which inspired Mr Seager’s excava¬ 
tions in Eastern Crete. This will be admitted by all 
who have any knowledge of his work ; but he gave 
ample evidence in his publications that he possessed a 
sound judgment which, m a sense, was no less remark¬ 
able. Iris published work included three substantial 
records of his excavations. The first, describing his 
excavations at Pseira in Crete, was published at 
Philadelphia in 1910. This was followed by an account 


of his excavations at Mochlos, published by the 
American School in 1912, while in 1916 he published a 
report on his work at the Cemetery of Parhyammos, 
Crete, as one of the Anthropological Publications of the 
University of Pennsylvania. Mr. Seager’s personal 
character and charm won for him many friends, by whom 
his loss is deeply mourned. 

A message from the Beirut correspondent of the 
Times announces the deaths, in a motor-car accident, 
of Dr. N V. C. Lothian, Dr Samuel Darling, and Mile. > 
Besson, members of the League of Nations Malaria 
Committee. Dunng the War, Dr Lothian was Deputy- 
Assistant Director of Medical Services in the Near East, 
where he was employed mainly on anti-malarial work, 
and since then he has been with the League of Nations. 
Dr. Darling was connected with the Roc kefeller 
Foundation for medical research. 


We regret to announce the following deaths; 

M. Stanislas Meunier, honorary professor in the 
National Museum of Natural History, Pans, and 
author of numerous works on the earth, comparative 
and experimental geology and on meteorites, aged 
eighty-one 

Dr G. L. Spenser, chemist to the Cuban American 
Sugar Co since 1906, and formerly chief of the 
Sugar Laboratory of the U S Bureau of Chemistry, 
on March 23, aged sixty-six 


Current Topic* and Events. 


In replying to the debate initiated by Lord Olivier 
in the House of Lords on May 20, on certain questions 
of land and labour policy in Kenya Colony, Lord 
Balfour, the Lord President of the Council, took 
occasion to make an announcement of the highest 
importance, going far beyond the particular problems 
of Kenya. After referring to the chapter on research 
in the report of the Ormsby-Gore Commission on 
East Africa, Lord Balfour pointed out that " what 
we want is some machinery by which the larger 
problems which we now see are presented to us by 
this vast area in East Africa, and other problems from 
other parts of our Empire may be more conveniently 
considered in their entirety." He went on to say 
" His Majesty's Government are of the opinion that 
some institution bearing some resemblance to the 
Committee of Imperial Defence might be set up for 
dealing with the purely civilian problems which are 
becoming more and more insistent in connexion with 
imperial development.'' 

^ From statements made by Lord Balfour and Mr 
Baldwin, the Prime Minister, it appears that the 
Government has decided to set up a Committee of 
Imperial Research comparable with the Committee 
of Imperial Defence. This new body will not only 
be an instrument for acquiring new and needed 
knowledge, but it will also act as a clearing house 
of information and as a central co-ordinating organisa¬ 
tion, in connexion with the larger problems—economic, 
racial; ^ciehtifio-^affecting the Whole Empire and on 
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the solution of which the future development of the 
Empire must depend. Like the Committee of 
Imperial Defence, the new institution will perform 
no executive action of itself ; it will be the direct 
creation of the Prime Minister , it will advise the 
Cabinet and provide the machinery for examining 
problems with which there is at present no depart¬ 
mental method of dealing That, m the barest 
outline, is the Government scheme. 

is It IS obvious that a step of first-class importance 
has been taken and that the potentialities for good 
of the Committee of Imperial Research can scarcely 
be exaggerated. What has been done and is to be 
done is something far greater than to add a mere 
annexe to the structure of the Department of Scientific 
and Industrial Research. Already, as was pointed 
, out in a leading article in Nature on November 15, 
1924, the work of that department has made a good 
beginning in the evolution of a national scientific 
policy. The creation of the Committee of Imperial 
Research is the first necessary step in the develop¬ 
ment of an imperial scientific policy—imperial m 
that it is to take into view the needs of the whole 
Empire; scientific in its widest sense, embracing, 
not merely the application of all branches of science, 
as needed, to the varying problems presented by the 
different parts of the Empire, but also the methods 
i and outlook of science If from the start the members 
of this new Committee take a wide view and a far 
horizon, it may well turn out that more will be done 
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for imperial unity and imperial development than 
has been or can be done by the best laid political or 
military schemes, The announcement of the names 
of the members of the Committee of Imperial Research 
'mil be awaited with anxious interest, 

In the House of Commons on May 15, Mr H 
Williams asked the Financial Secret ary to the 
Treasury for a statement of the total sum provided 
for scientific research of all kinds ui the estimates for 
the present financial year, Mr Guinness replied as 
follows * “ Including the cost of buildings maintained 
by the Office of Work9, but exclusive of the cost of 
administrative stall (except m the case of the Depart¬ 
ment of Scientific and Industrial Research), it may 
be stated that a sum of 4,045,000/ is provided in 
Estimates 1925-26 for scientific research of all kinds ” 
No doubt this figure is accurate, but unless some 
indication is given as to what is included by the 
Treasury under the terms " scientific research of all 
kinds/’ Mr, Guinness’s answer us liable to give a 
seriously misleading impression. 

Let us turn to the Civil Service Estimates for the 
year ending March 3T, 1926, Class IV. (H.MSO, 
Price is bd net) There we find under the section 
devoted to the Department ol Scientific and Industrial 
Research, that the estimate for the year of that 
Department, including the Geological Survey of 
Great Britain, the Museum of Geology, and a Grant 
in Aid, is 380,263/ Of this sum, 40,000/. is definitely 
allocated to M Grants for investigation and research ” 
Estimates for the cost of actual research work, exclu¬ 
sive of the Geological Survey side, reach a total of 
355,184/, and against this is set 117,619/ as the 
estimate for Appropriations in Aid, comprised of fees 
for tests, charges for investigations, sale of maps, of 
by-products, and so on. These figures cover the work 
of the National Physical Laboratory, and the official 
work on building, fuel, and other research Turning 
now to the Medical Research Council, another body 
with which the term “ scientific research " is definitely 
associated, we find that the Grant in Aid of the 
expenses of the Council is 135,000/. Scientific 
societies, observatones, and so on, account for a 
further 6-5,187/., though a large part of this cannot 
obviously be for scientific research as rightly under¬ 
stood Our total now is well over half a million, but 
there is a big gap between this and four millions, 
The lighting Services expend a considerable amount 
upon scientific work of various kinds, which is pre¬ 
sumably included in this total, but details as to how 
the sum is made up would be illuminating. Mr. 
Guinness’s reply requires considerable amphficauon 
before it can show anything of the real financial 
position of scientific research in Great Britain. 

A dinner was given at Christ’s College, Cambridge, 
on Saturday, May 23, in celebration of the attainment 
by Dr. A C. Haddon of his seventieth birthday, and 
on the eve of his retirement from the post of reader in 
anthropology and ethnology in the University The 
chair was taken by Sir William Ridgeway Among 
the large gathering present were Mrs. Haddon, the 
Vice-Chancellor (Prof, A. C, Seward), Sir Arthur I 
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Shipley, Prof. C. G. Sehgman, Mr. H. Balfour, Prof. A* 
Francis Dixon, Prof. J. Graham Kerr, Prof. Hobson, 
Dr. C. S. Myers, Prof. Pearson, Mr Martin White, and 
Mr. P. A de Laszlo Eloquent tributes were paid 
to Dr Haddon's achievements as an anthropologist 
and as a teacher of anthropology Sir William Ridge¬ 
way said that his researches in the field hail made him 
one of the leading ethnologists of the day with a world¬ 
wide reputation. By his zeal and self-sacrifice he had 
done more than any man to forward the teaching of 
anthropology in the University. Mr, Balfour referred 
to his versatility , he had not been a specialist in any 
one branch, but was master of them all Prof. 
Seligmail spoke of his success as a leader of expe¬ 
ditions in the field In replying. Dr. Haddon referred, 
to the unvarying kindness he had met from his 
colleagues In reviewing lus life, he said his work sis 
professor of zoology at Dublin had led to his expedition 
to the Torres Straits, where he had got to know the 
natives and had turned to study them. Though 
warned by Sir William Flower that there was no 
money in his studies—a fact he had afterwards 
verified—he had persevered, lecturing at Cambridge 
without stipend until his second expedition to the 
Torres Straits In the University, anthropology is 
still going througli critical times and the subject is 
not yet fully established. Portraits of Dr. Haddon 
have been painted by Mr de Las/lo to perpetuate lus 
work Of these, one will be hung in Christ’s College, 
another is to be given to Ihe Museum, and the third 
will be presented by the arhst to the family 

The bird sanctuaries in the Royal Parks in London 
owe their existence in the first instance to the War, 
for when the gardeners were away, certain enclosures 
used by them became overgrown with nettles and 
brambles. In these several kinds of birds, which on 
migration usually make but a short stay, found Suit¬ 
able cover and remained to build their nests and rear 
their young Mr, Rudge Harding sent a note to the 
Field recording the nestmg of the willow warbler and 
the lesser whitethroat in Hyde Park, and Mr. Harold 
Russell, who saw this, wrote to the Office of Works 
and suggested the formation of bird sanctuaries. 
Lord Crawford, then H M First Commissioner Of 
Works, appointed a Bird Sanctuary Committee, with 
Sir Lionel Earle as chairman, and Mr. E. Batch as 
secretary, and sanctuaries were made in Hyde Park, 
Kensington Gardens, St James's Park, and Greenwich 
Park, in which suitable undergrowth was planted and 
bird boxes were put up The experiment continue® 
to be successful It is on the sputh side of the bird 
sanctuary in Hyde Park, which lies just north of the 
line joining the Superintendent's Lodge and the 
Powder Magazine, that the memorial to W* H, 
Hudson has been recently erected. A good many 
years ago, when Sir Schomberg MacDonnell waft the 
Secretary to the Office of Works, nesting boxes were 
put up in Hyde Park and Kensington Gardens and 
Richmond Park at the request of the Selbdrae 
Society, which provided the boxes. The results in 
this case were also satisfactory, and in Rihhrftond 
Park the first record was obtained of a wooi^pe^er '■ 
building in a nestmg box in Great Britain;,, Itt ## 
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park* where there are a heronry and considerable en¬ 
closures, the protection of birds has apparently been 
continued from the time of the first experiment, and 
received an additional impetus when the other sanc¬ 
tuaries were formed. 

The forthcoming celebration of the centenary of 
the discovery of benzene (Nature, May 9, p 685) 
will, it is hoped, interest and stimulate all who realise 
the value of science to the community Though most 
famous as a physicist, Faraday was also a great 
chemist, moreover, he was a true natural philosopher, 
taking a wide and impartial view of things, and his 
character as a man was singularly beautiful. On 
June 16, 1825, he communicated to the Royal Society 
a paper entitled " On new compounds of carbon and 
hydrogen, and on certain other products obtained 
during the decomposition of oil by heat," in which 
he described the isolation and the properties of 
benzene and butylene (called by him, respectively, 
" bi-carburet of hydrogen" and "new carburet of 
hydrogen "), and this paper was referred to by 
Berzelius as incontestably the most important of the 
year The raw material used was the oil which 
separated during the storage under pressure of the 
illuminating gas of that period (made by decomposing 
fish-oil at a red heat), and the hydrocarbons mentioned 
were extracted by purely physical processes, namely, 
fractional distillation and " freezing-out " The 
benzene obtained was substantially pure, containing 
11 576 parts of carbon to 1 of hydrogen, as compared 
with 12 . 1 required by theory. 

Great skill and patience were shown by Faraday in 
the discovery of benzene, but it was left to the future 
to disclose the great importance of the discovery. 
Not only has benzene played a leading part in the 
development of the theoretical foundations of organic 
chemistry, as a solvent and as a starting-point for 
the preparation of innumerable organic compounds 
in the laboratory, but it has become an indispensable 
raw material of industry It is the parent substance 
of a host of dyestuffs and medicaments, and it is used 
in large quantities in the rubber, paint and varnish, 
vegetable-oil, and motor-fuel ind ustnes. As previously 
announced, the commemoration of the centenary of 
its discovery will include a reception, lecture, and a 
dinner. The reception will be held at 11 a.m. in the 
Royal Institution on June 16, when the following 
foreign delegates, among others, will be present: 
Prof. < 5 . Bertrand (Paris), Prof. E. Cohen (Utrecht), 
Prof. F. Swarts (Ghent), and Prof. J. F. Norris, of the 
Massachusetts Institute of Technology. Sir William 
Pope will deliver the lecture at the Institution on 
Friday evening, June 12, at 9 r.M., on "Faraday as a 
Chemist." The centenary banquet will take place 
on the evening of June 16 at the Goldsmiths' Hall 
Application for tickets of admission and for the 
banquet (two guineas) should be made to the Secretary, 
Royal Institution. 

A s evjere earthquake occurred at about n a.m. 
(about 2 GJrf.T.) on May 23 on the north-west 
side of Japan, The towns most seriously affected 
ata KunUmma, Kinosaki and Toyooka, and, as in 


1923, the damage was more due to the subsequent 
fires than to the shocks A first estimate puts the 
number of persons killed at 100, and of wounded at 
1000, while 10,000 are said to be destitute The 
railway services were suspended for a few hours, but 
rescue trains were not delayed The shock was 
strongly felt at Kobe and Osaka on the opposite 
side of the island, and it was also perceptible at 
Kyoto, Okayama, Nagoya and Niigata, but not 
far as Tokyo, One of the most interesting featuies 
of the earthquake is its occurrence on the Japan Sea 
side of the islands, which is much less frequently 
visited than the opposite coast For example, of 
the ten most extensive and violent earthquakes since 
the fifth century, three have occurred in central 
Japan and seven off the south-east coast On the 
Japan Sea side, dunng the same interval, five earth¬ 
quakes were followed by small sea-waves , on the 
other side, great sea-waves swept in after twenty-three 
earthquakes. Again, during the years 1885-1905, 
according to the late Prof Omori, 257 earthquakes 
disturbed areas of more than 25,000 square miles , 
and, of these, 145 originated off the cast coast, and 
only 9 off the west side The provinces (Tango 
and Tajima) chiefly affected by the shock of May 23 
seem to have been disturbed by few earthquakes 
between the years 416 and 1867 In Sekiva’s great 
catalogue, the province of Tajima is only once 
mentioned (in 1660) as the central district of an 
earthquake. 

On May 21, 1825, a hundred years ago, the Royal 
Society of Arts voted its large silver medal and a sum 
of thirty guineas to William Sturgeon for a number 
of pieces of apparatus for demonstrating the principles 
of electromagnetism, which he had presented to the 
Society. Among this apparatus was a horseshoe 
magnet made of a piece of round bar iron wound 
with some eighteen turns of copper wire Sturgeon 
was the first to make such an electromagnet To 
mark the hundredth anniversary of the presentation. 
Prof. J. A Fleming on May 20 delivered a lecture 
to the Society on " William Sturgeon and the 
Centenary of the Electromagnet " In the course of 
the lecture, Prof Fleming gave a few details of 
Sturgeon and also dealt with modern theories of 
magnetism and with the various important alloys 
which T have magnetic properties Among these is 
permalloy, which has very large permeability for 
very small magnetic forces and is being used for the 
uniform loading of the latest submarine cables, thus 
increasing the working capacity enormously, Perm¬ 
alloy consists of 78 5 per cent, nickel and 215 per cent, 
iron, and its preparation was due to the research 
work of two American companies A section of the 
new cd-ble is exhibited in the Science Museum, South 
Kensington. All Sturgeon's original apparatus has 
unfortunately been lost, but Prof Fleming showed a 
replica of the electromagnet, 

Whrchbr we consider Sturgeon's upbringing, his 
station in life, or the state of scientific teaching at the 
time, his career was surprising, The son of an ingeni¬ 
ous but idle bootmaker, Sturgeon was apprenticed 
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to a harsh master and then changed the cobbler's 
bench lor the drill ground, passing from the Militia 
into the Artillery With little help he learnt 
mathematics, Latin, and Greek, and on Woolwich 
Common made electrical experiments with kites 
Leaving the army in 1820 on a pension of a shilling 
a day, he resumed his cobbling and his scientific 
experiments, and his merits led to his appointment 
as lecturer m science at the East India Company’s 
College at Addiscombe He was forty-two when he 
made his electromagnet Later, lie was connected 
with the Adelaide Gallery of Practical Science in 
the Strand and with the Victoria Gallery of Science 
at Manchester, but neither institution flourished, and 
his last years were spent 111 poverty He started 
periodicals and continued to lecture, but found it 
hard to keep the wolf from the door When sixty-two 
years of age he was given a small Civil List pension. 
No man more deserved such help, but he only enjoyed 
his pension for a short while, for he died in 1850 
At the close of the lecture Prof. Fleming suggested 
that Sturgeon's work might be fittingly commemorated 
by the Royal Societv of Arts by the foundation of a 
Sturgeon lecture 

Dr Thorne M Cakpenilk, m his discourse on 
Friday, May 22, at the Royal Institution on the 
Nutrition Laboratory of the Carnegie Institution of 
Washington, said that the greater portion of the 
researches of the Laboratory are conducted with 
humans, supplemented by studies on other animals, 
The development of apparatus for the direct measure¬ 
ment of heat elimination and production and for the 
determination of respiratory exchange has formed 
an important part of its work Recent apparatus 
includes a gas analysis apparatus for the exact deter¬ 
mination of carbon dioxide and oxygen in atmospheric 
and room air, and a modification of the simplest form 
of respiratory exchange apparatus so that the indirect 
determination of the heat of combustion or energy 
value of foods can be estimated indirectly by the 
measurement of the oxygen used m the combustion 
A comparison of measurements of heat elimination 
and production by the direct method (calorimetry) 
and by the indirect method (respiratory exchange) has 
shown that the indirect method 19 the most practicable 
for the determination of basal metabolism. The 
observations on humans made by Prof Francis G 
Benedict, the Director, and his collaborators have 
resulted in establishing standards by means of which 
the normal basal heat production of humans from 
birth to old age can be predicted. These standards 
include factors for weight, height, age and sex, and 
their application m clinical medicine to diagnosis and 
the effect of treatment, illustrates how a purely 
abstract scientific study proves of practical value. 
Examples of recent special researches are the deter¬ 
mination of the neuromuscular effect of ethyl alcohol 
correlated with concentration of alcohol in blood and 
urine, the metabolism of alcohol, lacvulose, and 
dextrose when injected rectally, and the metabolism 
of steers, together with the composition of their 
excreta, as affected by prolonged fasting. 
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Dr. J, S Bolton, professor of mental diseases in 
the University of Leeds, delivered the Maudsley 
Lecture before the Medico-Psychological Association 
of Great Britain and Ireland on Thursday, May 21, 
taking as his subject '"Mind and Brain." In the 
first part of his address, Prof Bolton discussed the 
evidence for the possession of mind by the lower 
animals, and criticised very severely the " anthropisa- 
tion " of insects and birds. He declared that they 
obey instincts blindly and that their seeming wisdom 
is a mere illusion. Purposive action begins to appear 
with the mammals, but even among humans, intelli¬ 
gence is still in a very primitive state “ Fortunately 
for us, eur recent origin, and the highly plastic state 
of our constituent parts which we inherit from our 
pre-human mammalian ancestry, will in the long run 
prove our salvation by enabling us rapidly to evolve 
from our present relatively infantile stage of mental 
development " In Prof Bolton's opinion, " person¬ 
ality is the intellectual element of mind or cerebral 
function which exists in inverse proportion to the 
instinctive element common to mammals and to 
animals below them.’' The purpose of education is 
to replace instinctive reaction to environment by 
reasoned action, and that this end is not always 
achieved “ is no reason for the retrograde enthroning 
of the basal instincts which serves as the foundation 
stone of Freudian psychology ’’ Prof Bolton later 
referred to what he termed " the myth of the un¬ 
conscious mind," a conception based on Freud's 
theory of dream-interpretation If it exists, it must 
be fully formed before even the necessary bram 
structure for such functions evolves. Prof. Bolton 
finds it impossible to frame a definition of the un¬ 
conscious mind which is consistent with the theories 
of mind and brain he upholds. 

On Thursday, May 21, Capt Amundsen set out on 
his flight to the North Pole from King's Bay, Spits¬ 
bergen He proposed to journey along the coast 
for an hour and then, provided the two " flying-boats 0 
were behaving satisfactorily, he would turn directly 
to the Pole It was thought that the actual flight 
to the Pole would take seven or eight hours, and if the 
weather conditions were suitable, a stay of twenty- 
four hours would be made at the Pole for the purpose 
of making observations Amundsen was thus due 
back during Saturday, but at the time of going to 
press, no news had been received of him. Fine 
weather appears to have prevailed over the Polar 
basin during the week-end, but it is feared that the 
good spell was breaking up Capt. Amundsen is 
using two Dornier " Wal " flying boats and is accom¬ 
panied by Mr. L Ellsworth, Lieut. Dietrichsen (in 
charge of the second machine), Lieut. Riiser-Larsett, 
and Lieut Omdhal. Both machines are carrying 
complete equipment, so that in the event of a break¬ 
down, the party will be able to make its way on foot 
back to the base 

On behalf of the Field Museum of Natural History* 
Chicago, Colonel Theodore Roosevelt, junr., and Mr* 
Kermit Roosevelt are leading an expedition* in other 
respects financed by Mr. James Simpson, through 



NATURE 


May 30, 1923] 


849 


central and southern Asia. Entering India at 
Bombay, the expedition will proceed to Srinagar in 
Kashmir. Thence crossing the Himalayas by way 
of Leh and the Karakoram Pass, it will make ex¬ 
cursions into the Pamir region and then cross 
Turkestan to the Thian Shan Mountains. The 
duration and subsequent course of the expedition will 
depend on circumstances. The main object of the 
expedition is to obtain animals of different ages and 
sexes required for large habitat groups in the Field 
Museum, but no doubt collections will also be made 
WLth a more purely scientific object It is intended, 
for example, to collect reptiles, amphibians, and 
freshwater fishes, Mr. George K. Cherne will accom¬ 
pany the expedition from the United States, but other 
trained zoological collectors will be engaged in 
England or in India. 

The annual visitation of the Royal Observatory, 
Greenwich, will take place on Saturday, June 6. 
The Observatory will be open for inspection at 
3 p M. 

Prof. W. Magnus, of Utrecht, will deliver the 
Crooman Lecture of the Royal Society on June 11, 
taking as his subject " Animal Posture " 

Mr. T. Sheppard, the curator of the museums at 
Hull,'has received an intimation from Mr J Digby 
Firth, president of the Leeds Co-operative Field 
Naturalists' Club, one of the oldest field clubs in 
Yorkshire, that he has been elected an honorary life 
member in appreciation of the valuable work he has 
done and is doing to the cause of science, particularly 
in the north of England. 

In reply to a question m the House of Commons 
on May 25, Mr Baldwin said: "In view of the decision 
to hold a general inquiry into the broadcasting 
system towards the close of the year, the Government 
have decided not to proceed this session with the 
Wireless Telegraphy and Signalling Bill. A short 
Bill will be introduced instead, with the single object 
of resolving any doubt as to the validity of the 
existing licence system." 

Dr. N. L. Britton, emeritus professor of botany in 
Columbia University and Director-in-Chief of the 
New York Botanic Garden ; Prof. G. H. Parker, pro¬ 
fessor of zoology in Harvard University; Prof. F. 
Raffaele, professor of zoology in the Royal University 
of Rome ; Prof. C. Shrdter, professor of botany in the 
Federal Polytechnic, Ztlrich; and A. Zahlbruckner, 
of the botanical department of the State Natural 
History Museum, Vienna, have been elected foreign 
members of the Linnean Society of London. 

The following have been elected foreign members of 
the National Academy of Sciences, Washington, D.C. ■ 
The Hon. Sir Charles Parsons ; Prof. A. S. Eddington, 
Plumian professor of astronomy and experimental 
philosophy in the University of Cambridge; Dr. 
Adolph Engler, professor of botany in the University 
of Berlin ; Dr. Niels Bohr, professor of physics in the 
Univwritydf Copenhagen; M. Charles P. E. Schneider, 
a distinguished French engineer; Pr. Hans Speman, 
professor of zoology, University of Freiburg i. Br. 
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The Pontificia Accademia Delle Scienze Nuovi 
Lincei at Rome organised this year, as two years ago, 
an " Academy Week " of lectures by members of the 
Academy, as part of a scheme for the spread of 
knowledge among scientific workers. The lectures 
were given in the historic halls of the Palazzo della 
Cancellena and were much appreciated by the 
members of the University and the public. The 
following topics were discussed : History of mathe-' 
matics (Prof Gomes Teixeira, University of Oporto) ; 
aerodynamics and aeronautical constructions (Prof. 
Panetti, Royal Polytechnic School of Turin) , graphic 
calculation and meclianical calculation (Prof M 
d'Ocagne, free academician of the Pans Academy of 
Sciences; geophysics (P. Algu6, Director of the Central 
Observatory of the Philippine Islands) , our know¬ 
ledge of the ultra-microbes (Prof Caronia, Director of 
the Clinical Surgery of the University of Rome) The 
lectures will be published in the Atti of the Papal 
Academy. 

^The second Indian Plant Breeders' Conference was 
held at Surat on Febmary 26-28, under the chairman¬ 
ship of Mr R K Bhide, Crop Botanist of the Bombay 
Presidency The mere fact that such a conference, 
attended as it was by a dozen specialists and about 
twenty others, should be held in India, shows how 
rapidly that country is now moving along the path of 
scientific progress. Among the subjects discussed 
w ere probable error in field experiments, the problems 
of sterility and fertilisation, acclimatisation, stability 
of the performance of improved vane ties, and standard¬ 
isation of testing methods. The general opinion with 
regard to improved varieties was that they retain 
their superiority even under the conditions supplied 
by the ordinary cultivator The Conference thought 
it desirable that the Director of Agriculture should get 
someone on the staff of his Department to specialise in 
biomathematics, to give lectures to men taking up 
plant breeding, and so to assist the plant breeders in 
interpreting their results 

The National Physical Laboratory is distributing 
free copies of a useful pamphlet on the test mg of 
weights and balances It contains information on 
the conditions which weights intended for accurate 
work should satisfy, and describes a new form of 
certificate on a *' weight in air " basis, which will 
secure an accuracy m weighing of one part m a million, 
in terms of either the International kilogram or of the 
Imperial standard pound. Balances are also tested 
as to general functioning and sensitiveness under 
various loads, and specific gravity balances of the 
sinker weighing type to an accuracy of one part 111 
a thousand or in three thousand. Tables of fees for 
the various types of test are given 

In a paper read to the Society of Engineers on 
May 4, R. C. S. Walters described some of the water¬ 
power exhibits at the British Empire Exhibition at 
Wembley in 1924 and gave some interesting data 
An estimate is made of the fraction of their total 
water- poSvet resources that several of the dominions 
have developed Canada, which has immense re¬ 
sources, utilises 8 per cent, of them ; Newfoundland, 
30 per cent. ; New Zealand (North), 20 per cent.; 
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New Zealand (South), 2 per cent ; Tasmania, iz per 
cent,; and Ceylon, 3 5 per cent A large part of this 
work has been done since the War and further large 
developments are in progress Many British firms 
are specialising on hydro-electric equipment so as to 
be ready to meet the increased demand for this type 
of machinery In Newfoundland there is a large 
water-power scheme in progress capable of being de¬ 
veloped to 250,000 H P., for the manufacture of paper, 
A hundred horse-power for a day is required to manu¬ 
facture a ton of paper. At the Exhibition, impulse 
turbines capable of giving 60,000 H P. were shown. 

We have received from the Canadian Department 
of Mines a copy of pamphlet No 618 on “ Fuels and 
Fuel Testing ” 7 'he contents consist of six contribu¬ 
tions to the subject , the carbonisation of lignite and 
sub-bituminous coals, survey of Maritime Provinces 
coals, nature of sulphur in coal and coke from the 
Mantime Provinces, gasoline survey (1923), the Hart¬ 
man oil shale retort, and a report on the Ramage 
process for oil refining. 

Catalogue No 12, 1925, of “ Old Books and MSS " 
ju 9 t issued by W H Robinson, 4 Nelson Street, 
Newcastle-upon-Tyne, is worth obtaining by readers 
interested in early editions Among the sections are 
Old Scientific Books, Voyages and Travels, and 
Medicine, Many of the works listed are very rare 

Dr, Silberstfin referred in his letter published 
in last week’s Nature, p 798, to " a Phil Mag 
paper (1919) " Sir Oliver Lodge has been kind 
enough to send us the exact reference, namely, Phil. 
Mag. t February 1920, vol 39, p 161. He himself j 
communicated the paper to the Phil Mag 


[May 30,1925^ 

‘ Lieut.-Coe, E. Gold informs us that the name 
of Capt. Wehrl6 was inadvertantly omitted from the 
list of members of the sub-commission on balloons in 
the draft minutes of the meeting, and also from the 
list appearing in Nature of May rfi, p. 782, col. 2, in 
Lieut -Col. Gold's article on the International Com¬ 
mission for the Investigation of the Upper Air. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—Head of 
the Electrical Engineering Department of Rutherford 
Technical College, Newcastle-upon-Tyne—Director of 
Education, Education Office, Northumberland Road, 
Newcastle-upon-Tyne (June 8). A full-time lecturer 
in mathematics at the Wigan and District Mining and 
Technical College — The Principal, Library Street, 
Wigan (June 8). An assistant lecturer in mathematics 
and an assistant lecturer in geography in the University 
of Bristol—The Registrar (June 10). An assistant 
lecturer in biology at King’s College for Women 
(Household and Social Science Department)—The 
Secretary, Campden Hill Road, W, 8 (June ra), A 
responsible science mistress (physics and chemistry) 
at the County School for Girls, Chatham—The Head¬ 
mistress The University professorship of geography - 
at the London School of Economics—The Academic 
Registrar, University of London, South Kensington, 
S.W.7 (June 18). An assistant chemist in the Govern¬ 
ment Laboratories, Federated Malay States — The 
Private Secretary (Appointments), Colonial Office, 
Downing Street, SWi (June 30). An assistant 
Government chemist, Zanzibar—The Private Secretary 
(Appointments), Colonial Office, Downing Street, 
S.W.i (June 30). 


Our Astronomical Column. 


Researches on Cepheids in Spiral Nebulae — 
The Ma\ issue of the Observatory contains an interest¬ 
ing summary of Prof. Hubble's paper describing his 
researches One is filled with admiration for the skill 
which must be required in determining periods and 
approximate light curves of some 80 objects, which 
at their brightest are faanter than mag. 18, and in 
many cases are too faint at minimum to appear on 
the plates Enough of the light curve has to be 
traced to determine that the type of variation is 
Cepheid, since Shapley's relation between absolute 
magnitude and period applies to these alone, The 
periods vary from 17 days to 50 days, the corre¬ 
sponding maximum magnitudes being 190 and 184, 
on plotting log P and maximum magnitude, a good 
agreement is found with Shapley's law, the average 
deviation in M 33 being 0-1 magnitude. 

As a proof that the Cepheids are really in the spiral 
nebulae and not merely projected upon them, con¬ 
siderable areas in the neighbouring sky were explored, 
without finding any Cepheids. 

The presence of perceptible absorption of light by 
nebulous matter is rendered improbable by the fact 
that the Cepheids are scattered over large regions of 
the spirals, and all give fairly accordant values of the 
distance, which comes out as 285,000 parsecs or 
930,000 light years for both M 31 ana M 33. Variables 
have also been found in M 8i, M 101 and N.G.C. 2403. 

Comets —Dr. W. H Steavenson found Orkisz's 
Comet stm very conspicuous on May 20. It was 
easily visible m a small hand telescope, and at least 
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of magnitude 75. A tendency to tail formation was 
noticed in P.A. 250°. 

Efhemeris of Orkisz's Comet for o 1 *. 

R A N. D*cl. 

May 27. a* 1 io m 57® 80° 19' 

June 4. 6 13 29 81 43 

12 8 31 18 76 45 

20. 9 24 13 70 58 


Schain’s Comet as 


Dr. Steavenson also observed 
follows 

G.M.T. R.A. *9*5*0 N, DeoL 19*3-o 

May io<* 2i h 51 9 m 10* 36“ 24 82^ 4 0 23' 13 5* 

12 21 536 10 34 2960 4 25 143 

20 22 22*0 10 27 40*20 4 28 537 

From the first two observations, Mr. G. Merton has 
corrected the orbit as follows : 


T 

u» 

Q 

i 

log* 


1925 Sept. 4-5379 G.M T. 
205° 1914' 

357 2966 
146 43 12 
062196 


Efhemeris of Schaim’s Comet for o n . 
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Research Items. 


An Egyptian Survival —In Man for May, Miss 
Winifred Blackman suggests an explanation, based 
on a modern custom, of the purpose of the clay balls 
found by Prof. Peet at Abydos, by Sir Flinders 
Petrie at Kahun, and by Prof Garstang at Reqaqna. 
When those from Abydos were cut open, two were 
found to contain fragments of reed and one a square 
bit of linen cloth. Two from Kahun, when examined 
in 1916 by the Manchester Museum authorities, were 
found to contain a tuft of red-brown human hair, 
apparently infantile. These belonged to the XXth 
dynasty, while those found by Prof Peet dated from 
the Ola Kingdom. Further, in the Egypt Explora¬ 
tion Society's account of its excavations in 1921 and 
1922, " The City of Akhnenaten," Pt. I,, p. 66, it 
is stated that a common object among the finds was 
a small ball of mud, sometimes stamped with im- 

f ressions of signet rings, containing a wisp of hair, 
n the course of researches among the Fellahin of 
Upper Egypt, Miss Blackman found that it is a 
custom for boys, both Kopts and Moslem, to under¬ 
go a ceremonial shaving of the tufts of hair which 
it is customary to leave on their shaven heads, 
This operation is performed either at the tomb of a 
sheikh, or a church if the boy is a Kopt, and the tufts 
are dedicated to the sheikh or a saint as the case 
may be. The ceremony is accompanied by a feast. 
The hair cut off is always buried outside the tomb 
or mosque, either loose or enclosed in a clay ball 
A small piece of the dress of a devotee is sometimes 
suspended from cords hanging over the catafalque 
of a sheikh. The pieces of linen found in the clay 
balls may represent a similar votive offering. 


Industrial Fatigue.— The Harveian Lecture on 
" Industrial Fatigue," given on April 23 by Dr 
C S. Myers, appears in the Lancet of May 2 Dr 
Myers reviews the earliest work on fatigue problems, 
showing that the tests used, whether of efficiency or 
fatiguability, while interesting in themselves, were 
chiefly valuable in revealing the complicated nature 
of fatigue. When an application to industry is 
required, the theoretical studies of muscular metabol¬ 
ism or of the central nervous system fail to throw 
light on the output variations of the worker. In 
recent investigations industrial fatigue has been 
measured by its direct effects in output. Curves of 
total output and curves of spoilt work are studied ; 
alterations in the environment are made and the 
effect of these on the work curve noted. By such 
means it has been possible to show the effect of 
improvements in fighting, ventilation, posture, 
arrangement of time, etc. Diminution in output 
may result not only from fatigue but also from lack 
of incentive or boredom or worry. In the majority 
of cases under present-day conditions, industrial 
fatigue is not to be reduced by shortening the hours 
of work but by the avoidance of too long uninterrupted 
spells of work, by the introduction of rest pauses, by 
adequate training of the worker, by the abolition of 
causes of needless resentment, irritation, and worry, 
etc. Industrial fatigue is too complex, and our know¬ 
ledge of The physiology of the nervous system too 
rudimentary, to afiow of a definition in physical and 
chemical terms. 


TheV ma in Victoria. —In "Problems of the 
VitiktolturaT Industry A. V. Lyon has collected 
to small compass much information with regard to 
Austrian ipAv etrv in the irrigated lands of 
tw Mbttay Valley of Vfctoria. The more important 
^ aipd technical aspects are set* forth, with 

‘ research work carried out during 


the last four years by various bodies of workers. 
The processes and problems appertaining to viti¬ 
culture are dealt with systematically from the 
establishment of a vineyard onwards, the whole 
scheme being clearly set out in a detailed table of 
contents. The'points dealt with include the pruning 
and training of the vine, irrigation, drainage ana 
manuring, fruit drying and the seasonal and routine 
work in the vineyards. A considerable section of 
the bulletin is devoted to a survey of the fungus 
and insect pests of the vine, suggestions for treat- ^ 
ment and eradication being made in each case. ' 
Black spot (Mangima ampeltna), downy mildew 
(Plasmopara viticola) , and oidium (Unctnula spiralis) 
are the most serious fungus diseases, and phylloxera 
and the lesser dried fruit-moth ( Plodia interpunctella) 
are the two insects that cause most concern in the 
Australian viticultural industry. The bulletin con¬ 
cludes with a review of various problems of general 
interest, including increase m production, cost of 
production, irrigation, plant breeding and selection, 
and pruning, on all of which further research is 
desirable, as investigations are not at present proceed¬ 
ing at a rate commensurable with the importance 
of the industry 

Origins of Underground Waters —Volume 28 of 
the Bulletin of the Adriatic Society of Natural Sciences 
(Trieste) contains an interesting and very complete 
account, by Prof Guido Timeus, of the various phy¬ 
sical, chemical, and biological methods which have been 
suggested for the investigation of the origins, courses, 
etc., of underground waters Full details are given 
of each method, including the fluorescein method of - 
Prof. Timeus himself, and a description is included 
of a new procedure which, by the dyeing of strands 
of de-fatted wool, permits of the certain detection of 
io~ T milligram of the colouring matter. 

Carboniferous Goniatites —The zonal char¬ 
acters and distribution of the Carboniferous goniatites 
of the north of England have been worked out m 
detail by W. S. Bisat (Proc Yorks Geol Soc , 20, 
Part 1, 1924, p 40, pis. i-x) In this region goniatites 
appear first in the upper part of the Lower Car¬ 
boniferous (Vis6an), and continue through the Mill¬ 
stone Grit into the Lower Coal Measures , the main 
divisions of these beds are characterised by the 
appearance in succession of the genera Prolecamtes, 
Goniatites (s. str.), Eumorphoceras, Homoceras, 
Reticuloceras, Gastnoceras A full account is given 
of the species found, illustrated by collotype repro¬ 
ductions of photographs. 

Radioactivity and Geology. —In the Halley 
Lecture delivered last year, and now published by the 
Oxford University Press, Prof. J Joly has summarised 
his views on " Radioactivity and the Surface History 
Cf the Earth." He shows that if the basaltic layer 
which forms the ocean floor and underlies the con¬ 
tinents is as rich in the radioactive elements as 
those specimens of it which are available for study, 
then it must, in the course of some 30 million years, 
become fused at and below a certain depth. At the 
present time it is mainly solid, but beneath the 
continents and under the ocean floor the tempera¬ 
ture must be nearly that of liquefaction, so that in 
time the accumulating radioactive heat will supply 
the patent heat necessary to change its state. It is 
supposed that m early Tertiary times widespread 
liquefaction due to this cause actually occurred. 
The resulting increase of volume caused the continents 
to be thrown into a state of tension, while 
decreased density of the magma allowed the continents 
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to sink relatively to the oceans, Tidal forces were 
meanwhile acting on the crust, causing it to drift 
to the west in opposition to the direction of the 
earth's rotation. Specially hot magma from beneath 
the continents thus came to underlie the oceans to 
the east, and melting of the ocean floor would then 
occur until the loss of heat into the ocean itself was 
sufficiently rapid to bring the process to an end and 
permit recrystallisation to begin As solidification 
would effectively proceed from beneath upwards, 
the continents would gradually be grounded on a 
more resistant foundation of newly made rocks and 
brought to a standstill. The decrease of volume 
attending this part of the cycle would promote severe 
compression on the continental margins, and corre¬ 
sponding to the deduction we find the mountains 
of Eurasia beginning to rise from the Miocene on¬ 
wards The latent-heat cycle thus comes to a close 
at about the present time, leaving the continents at 
a relatively high level and the interior effectively 
solid 

Velocity of Upper Air — The Meteorological 
Office, Air Ministry, gives a discussion of " The 
measurement of upper air wind velocities by observa¬ 
tions of artificial clouds/' by Mr. C D. Stewart, in 
Prof Notes, Vol 3, No 38 (H M Stationery Office 
Price 9 d ) The motion of clouds forms an important 
part of meteorological work, and the observations are 
of considerable use for forecasting and other branches 
of the science During the War much attention was 
given to the movement of the upper air in relation to 
the firing of big guns, but for a time afterwards the 
observations fell into disuse The inquiry has now 
received a fresh impetus, and the present discussion 
gives details to facilitate the necessary calculations 
The principle of the mirror nephoscope is the method 
used for obtaining velocities of both natural and 
artificial clouds For ordinary clouds two horizontal 
mirrors suitably mounted are used, but for artificial 
clouds where the height is known, one mirror only is 
required for the determination of their velocity The 
method was originally used for clouds formed by the 
bursting of shells, but observations have recently been 
made on clouds liberated from aeroplanes, A tin is 
filled with stannic chloride, which when mixed with 
the air forms a dense white cloud. The tin or 
canister is opened and the liquid is ejected by a simple 
device which results m the formation of a cloud which 
lasts for about a quarter of an hour. Observations 
are believed to be effective to at least the height of 
3 miles The discussion contains diagrams of the 
Hill mirror and the method of observing. 

The Forces concerned in Nuclear Collisions 
—In their paper in the Phystkalische Zeitschrift of 
November 15, 1924, Drs H Pettersson and G 
Kirsch mention that they have obtained some 
evidence which tends to show that, m the case of 
aluminium, a colliding o-particle may unite with 
the nucleus of the metallic atom, the collision being 
inelastic. In a paper in the Arkiv f&r Matematth 
Astronomi och Fystk, communicated January 14, 
Dr. Pettersson considers the satellite hypothesis of 
Rutherford and Chadwick, which supposes that the 
proton liberated by bombardment with an a-particle 
existed in the nucleus as a kind of planet, revolving 
round the core at some distance from the centre. 
This implies attraction between like electrified 
particles at very small distances. Dr. Pettersson 
thinks that it may not be necessary to assume any 
such reversal of Coulomb's law, either to explain the 
constitution of the nucleus or the behaviour of the 
colliding a-particle, and directs attention to the fact 
that a charged particle, brought very near to the 
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surface of a conducting sphere having a charge of the 
same sign, is attracted by it owing to electrostatic 
induction. A displacement of tne protons and 
electrons m the nucleus may take place in a similar 
manner when the a-particle gets very close to it, 
and the force acting on the a-particle may become 
attractive At the same time, the resultant force 
on a proton at the opposite side of the nucleus due 
to the other protons, the electrons and the a-particle 
may become repulsive, and it will leave the atom. 

The Fluorescence of Dye Stuffs in Concen¬ 
trated Solutions —It has been shown by Dr. S. J. 
Wawilow that the fluorescent output of dilute solutions 
can attain very large absolute values In the 
Zeitschnft fUr Physih, March 21, he describes an 
investigation of the phenomenon observed by Stokes, 
who found that at high concentrations the fluorescent 
output was greatly diminished The distribution 
curve for the energy of fluorescence was practically 
unchanged when the concentration was altered, which 
enabled a simple method of measurement to be used 
In the cases examined extinction was observed to 
commence at a definite concentration C #l proceeding 
from that point according to an exponential law which 
holds until the fluorescent output 1$ very small, when 
it begins to fall off more rapidly. The curves of 
extinction and of electrical conductivity of the same 
solution show no parallelism, which is against any 
electrolytic explanation of extinction. It is explained 
provisionally by regarding the heavy molecules as 
subjected to Brownian movements, and supposing 
that, when two such molecules collide, one of which is 
excited, the energy of excitation may be transferred 
to the other molecule as kinetic energy, no radiation 
being given off The theory is worked out m some 
detail 

Pure Methyl Alcohol.—T he preparation of 

E ure methyl alcohol is described by H. Hartley and 
t, R. Raikes in the March issue of the Journal of the 
Chemical Society. The alcohol is dehydrated by 
fractionating in Hempel columns until its boiling 
point is constant to within o 05 °. It is then re- 
fractionated once more, refluxed with aluminium 
amalgam (3 gm. per litre), and finally distilled at the 
rate of two drop a second, the first 50 c.c. and the 
final quarter being rejected If required for electro¬ 
chemical work, the alcohol is further fractionated and 
distilled over copper sulphate, a tin condenser being 
used Alcohol with a conductivity of 0*04 x 10** t.o. 
was readily obtained in this way. An improved 
method of determining the water in methyl alcohol is 
described. 

Alkali - Chlorine Products. — An illustrated 
article in Chemistry and Industry for February 27 and 
March 6, by D. A. Pritchard and G. E. Gollop, describes 
the Canadian Salt Company's processes for the manu¬ 
facture of alkali-chlorine products. Saturated brine 
is pumped from the wells and purified from magnesium 
and hme salts by the addition of the calculated 
quantity of sodium carbonate solution containing a 
trace ox caustic soda, at 83°. The mother liquor is 
decanted off and fed, at 85®, into electrolytic cells bf 
the Gibbs' type, where it is converted into caustic 
soda (120 gm. per litre) and chlorine (95 per cent.). 
The working-up of these products is described m 
considerable detail. The chlorine is liquefied by the 
tower system. The gas is passed up through a spray 
of strong sulphuric acid in a tower; it is then dry 
enough to be liquefied in iron plant. The manufoctUre 
of bleaching powder is alsocarriedoutby thiscompany; 
the methods used, together with recent improvemeeM 
are given in full. . ; -v * 
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Modern Investigations of Mental Imagery . 1 


By Prof. T 

T T is necessary to distinguish at the outset between 
* several types of revived experience. First there 
is the after - sensation (sometimes called the after¬ 
image), which is probably not revived at all but a 
persistence of the effect of the original stimulus In 
vision this phenomenon is familiar to us as the positive 
after*sensation which reproduces the colour and 
brightness of the original stimulus, and the negative 
after-sensation in which the colour and brightness are 
Complementary to those of the stimulus Equally 
well-known phenomena are the memory images 
proper; those revivals of experience which may 
occur in Jhe form of visual, auditory and other 
images ; m fact there are probably as many types of 
such imagery as there are types of sensation 

Intermediate between these is the type of image 
which is the subject of this paper In the last 
century it was described by Fechner and called by 
him the ntytoory after-image Until recently it has 
been called either by this name or the primary memory 
image. Only lately, however, has it been specially 
studied and in rather special circumstances. 

These studies have been chiefly carried on at 
Marburg under the direction of C. R. Jaensch. These 
researches claim to have found certain unique and 
hitherto unrecognised characteristics of imagery m 
children. Some of the work has been repeated and 
the conclusions carefully checked by G W Allport of 
Cambridge From his article on " Eidetic Imagery *’ 
(British Journal of Psychology , 15, 1924, 99-120) much 
of the present summary has been taken 

The modern investigators call the image which 
they are describing an " eidetic image 1 * It differs from 
an ordinary visual memory image in many ways 
Most common among these is that while in the case of 
a visual image a former visual perception is merely 
imagined, in the eidetic image the original object is 
actually "seen" projected m space. It can be seen 
particularly well when the eyes are closed in a dark 
room. 

Results show that approximately 60 per cent, of 
all children between the ages of 10 and 15 are able 
to produce eidetic images. During adolescence this 
ability retreats. There seems, however, a consider¬ 
able probability that a large number of poets and 
artists are in this respect <r grown-up children/* If 
this be true, it explains several puzzling points in con- 

1 Summitry of paper read before the Manchester Literary and Philo¬ 
sophical Society, April 28 


H Pear. 

nexion with poets* and artists* description of their 
own imagery. 

Characteristics of the eidetic image may be sum¬ 
marised thus: 

It is literally and truly " seen/* 

Attention when observing it is directed outwards. 

It is usually localised against any background and 
is never entirely unlocalised. 

Though possessed of an outer character like a true 
perception, it is always recognised as a distinctly 
subjective phenomenon. It differs both from the 
memory image and the after-image by its extra¬ 
ordinary richness in detail. This richness m detail is 
much less dependent upon the structuration m its 
contents, (Tne structuration is observable in an 
ordinary memory image, when a detail particularly 
interesting to the observer, acting as a nucleus, tends 
to collect around itself characteristics depending 
upon it.) In the eidetic image details are frequently 
observed which do not appear to have this dependence 
upon the observer's interest Children have reported 
details with extraordinary fidelity , eg. the length 
and direction of the lines of shading in a stretch of 
roadway, details unrelated to any " nucleus" in the 
original picture. 

The eidetic image is unusually persistent and often 
returns. When it does return its details are often 
extraordinarily accurate. It may be that the so- 
called hypnagogic images which appear to many 
normal people just before falling asleep are of the 
eidetic type But apparently the exclusion of border¬ 
line and pathological phenomena from this conception 
of the eidetic image makes it impossible at present to 
discuss this connexion 

There appears to be little doubt of the importance 
of the study of this eidetic image both for an under¬ 
standing of the mentality of the developing individual 
and for a better comprehension of certain questions 
connected with literature and art. In the realm of 
applied art it is not impossible that a knowledge of 
this type of imagery and its occurrence among adults 
might be of use in the work of the poster artist. For 
many posters are seen while the observer is in motion, 
and their details, therefore, are possibly apprehended 
after the poster has disappeared from the visual field. 

The relation of this work to psychopathology, 
more particularly to the question of pseudo-hallucina¬ 
tions and the type of mentality subject to them, is of 
the first importance 


Periodicity in Weather and Solar Phenomena , 1 


A LMOST any series of numbers when plotted shows 
indications of more or less regular sequences ; 
meteorological statistics are no exception to this rule. 
These recurrences can be investigated by some method 
of periodogram analysis, and the result is a periodicity 
or cycle* There exist, however, certain mathematical 
criteria which can be applied to the results, and when 
this is done, it is found that the greater number of 
meteorological periodicities either vanish or at least 
become highly suspect. According to orthodox views, 
a cycle should remain constant in length ; if it breaks 
down for a time, it should reappear at the correct 
and meteorological periodicities do not often 
-e in the orthodox fashion. Even solar period¬ 
icities suffer tom this defect, the well-known eleven- 
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vear sunspot cycle undergoing marked variations in 
length. 

Jar. H. W, Clough attempts to get over the difficulty 
by considering the wave-length of a periodicity as 
itself a periodic function. In 1905 he found that the 
length of the sunspot cycle has a periodicity of about 
36 years, the " Briickncr cycle " ; this 36-year period* 
icity, however, is itself not constant, its length varying 
during* a longer cycle, estimated at 300 years He 
has now investigated a shorter periodicity in sun¬ 
spots, pressure and temperature, to which various 
investigators have assigned lengths ranging from 2 5 
to 3*3 years, and he finds that it behaves m the same 
way,,its length averaging 2 *33 years and Varying from 
i *5 to 3 5 years according to its 'position both in the 
ix-year cycle and in the 36-year cycle The material 
which he employs consists of composite series of 
temperature (1730-1924) and pressure (1743-1924) in 
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Europe, temperature in the United States from 1780 
and sunspots from 1750. From the monthly data, 
two 12-month means per year were formed, one 
centred on January 1 ana the other on July 1. These 
means were plotted and the maxima and minima were 
picked out from the graphs. They were also studied 
statistically in various ways, and the first conclusion 
was reached, that there is real evidence for the re¬ 
currence of maxima and minima at an average interval 
of about 2 5 years. 

The strongest part of this evidence is provided by 
the method of correlation, or rather of contingency, 
since the coefficients are calculated from the signs of 
the variations only, irrespective of their magnitude 
These coefficients are theoretically the same as those 
calculated by the full method of correlation, but there 
is a larger possibility of error due to small accidental 
variations, and it would have been better to have 
adopted the full method » Each set of data was corre¬ 
lated with the same data 6, 12, 18, etc , months later, 
and the coefficients showed maxima after 2 5, 5 and 
7 5 to 8 years, with intervening minima , this is clear 
evidence of the existence of a periodicity of about 
2 5 years, and is far more convincing than the periods 
which axe derived graphically 

This point being established, the lengths of succes¬ 
sive intervals between maxima and between minima 
were regarded as “ observations,” and themselves 
examined for periodicity It is shown that the average 
difference between the lengths of successive intervals 
is significantly less than would be expected on the 
basis of a chance distribution, indicating a tendency 
towards grouping, and other statistical evidence to 
the same effect is found. The lengths of the intervals 
were accordingly plotted and smooth curves were 
drawn showing the variations of length with time , 
these indicated that the intervals between epochs 
are generally least near the rainfall maxima of the 
BrUckner cycle. The origin of these variable meteoro¬ 
logical cycles is sought in solar conditions, especially 
in a 2 5-year period in the mean latitude of sunspots, 
which also vanes m length according to its position 
in the eleven-year sunspot cycle and in the Brtickner 
cycle. The author derives this period graphically 
(though to the present writer the graph is more 
bewildering than convincing), and he considers that 
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the epochs of sunspot latitude fit in well with those of 
temperature iff the United States. 

Prof, C. F. Marvin, in a critical discussion, appears 
to accept the results as sound, and at first sight they 
appear to be so. Further consideration shows certain 
objections, which may or may not be valid. The 
graphical method leaves a certain amount to the 
judgment of the investigator, and however conscien¬ 
tiously the work may be earned out, there is always 
a danger that personal bias will weight the result. 
The method as adopted is unsound for another reason, 
since the combination of two simple periods of the 
same amplitude, treated by Clough's method, may 
also give the appearance of a single period which 
varies in length systematically. The second difficulty 
concerns the validity of the data. Both in Europe 
and the United States the length of the temperature 
cycle shows a secular increase from nearly two years 
to more than 2 5 years. This may be real, but it is 
what one would expect from a progressive increase in 
the trustworthiness of the data as the stations became 
more numerous and the observations better. 

The author does not give his original data for 
Europe and North America, so that his conclusions 
cannot be checked directly. In a later table he gives 
epochs of maximum and minimum pressure at Batavia, 
which indicate a variable cycle witn an average length 
of 2 6 years C. Braak found a pressure cycle at 
Batavia which runs its course in three or occasionally 
four years, resulting in a *' periodicity " of slightly more 
than three years. The present writer investigated the 
Batavia pressures by ordinary harmonic analysis and 
by the “ difference-periodogram "; both methods gave 
a periodicity of 3 15 years, and he could find no trace 
of a 2 6-year cycle. This result throws doubt on the 
corresponding periods for Europe and North America. 

To sum up, we know that there are frequent 
examples of recurrence in meteorological phenomena 
which suggest relationship to solar cycles, but when 
they are submitted to exact mathematical analysis, 
the results are usually negative. We infer that either 
the phenomena are not real, or their true nature is 
complex. H. W. Clough adopts the latter view, 
but the solution which he puts forward is not very 
plausible, and he does not go far enough towards 
proving it C. E. P. B. 


The Tactile Sensory Reflex. 


'T'HE investigation of the physiology of the special 
A senses is fraught with difficulties which ao not 
obtrude themselves to the same extent in the case of 
the other systems of the body. Whereas in the latter 
the end result of a stimulus is some objective pheno¬ 
menon, possibly accompanied by a sensation, in the 
case of the special senses, the subjective sensation is 
the main effect produced by the stimulation and the 
accurate description of his sensations by the subject 
of an experiment requires both training and intelli¬ 
gence, if fallacies are to be avoided The method of 
investigation also is not without importance, and 
should be capable of producing stimuli of known force 
if any accurate comparison between the degree of 
stimulation and the resulting sensation is to be 
obtained. 

The method of investigating the sensation of touch 
by means of hairs of varying degrees of stiffness, 
while giving information as to the spots in a given 
area sensitive to this form of stimulation, is unsatis¬ 
factory, since it is difficult to estimate the actual 
degree of force applied. F. Allen and A. Hollenberg 
(Quart. J. Exp . Physiol ,, 1924, vol. 14, p, 351) have 
applied a method used in investigations on visual and 
auditory sensations, to the elucidation of further facts 
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relating to the tactile sensation. A blast of air d &t a 
known pressure is interrupted by means of a rotating 
disc with openings in it and the resulting puffs directed 
upon the area in which the sense of touch is to be 
examined, e.g. the palmar surface of the tip of the 
forefinger. Just as in the case of light, the puffs of 
air will be fused into a single sensation at a certain 
rate, which may be described as the critical frequency 
of percussion. Experiment has shown that there are 
two fusion points at any given pressure of the air 
pulsations up to a pressure of about 5*0 cm. of mercury, 
at which these two points coincide. It is possible that 
they represent the superficial and deep tactile sensa¬ 
tions respectively, The duration of the 
at the critical frequency was found to be related to 
the pressure by the formula Dm -if log P+C, where 
D is the duration of the stimulus, P the pressure, and 
K and C constants. The minus sign shows that the 
critical frequency has a higher value, that is, the 
duration of the stimulus becomes shorter as the 
pressure rises. 

It is of great interest to note that expres¬ 

sions relate the duration and intensity of stimulation 
in the case of both fight and sound, whan 
stimuli are used. The constants are dififoreat 
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tw0 fusion points and vary also according to the 
sensitiveness of the skin: thus a dry skin is less 
sensitive than one kept moist and supple by a thin 
him of vaseline. Moreover, although the curves 
obtained by plotting D against log P are straight 
lines, they show a change of slope at a certain value of 
P, in an opposite direction in the case of the two 
fusion points, so that they finally intersect. This 
change of slope occurs also with visual and auditory 
sensations. As might be expected, fatigue decreases 
sensitiveness, raising the value of D for a given P. 

Perhaps the most important point, however, which 
emerges from this research is the discovery of the 
opposite process—an enhancement of the tactile 
sensation, either by fatigue of an adjacent area, or by 
very light previous stimulation of the actual area 
under study ; it is seen also in a fatigued area when 
the fatigue has passed off. The process appears to be 
a reflex effect through the central nervous system ; 
and its existence gives an explanation of the pheno¬ 
mena of itching and tickling. In the former case, 
scratching relieves the itching, but adjacent areas 
become more sensitive and the process is transferred 
to them : this, together with the subsidence of its 
own fatigue, causes enhancement of the sensitiveness 
of the original area, and so a vicious circle is set up ; 
in tirie latter case, the effect is probably due to an 
enhancement of sensitiveness by means of a light 
stimulus : a stronger stimulus fails to arouse it The 
critical frequency is highest in the case of the tactile 
sensation, but the actual energy necessary to stimu¬ 
late is greatest for this sense, being least in the case 
of light. Thus the effect produced by any tactile 
stimulus is the resultant of the two processes, a direct 
fatigue of the area stimulated and tie reflex enhance¬ 
ment of its sensitiveness : the latter is only visible if 
the stimulus is so light that fatigue does not occur, or if 
time is allowed for the fatigue produced to pass away. 


The Liming: and Chalking of Soils. 

'T'HE second of a series of conferences arranged by 
-*• the Rothamsted Experimental Station was held 
on Friday, May 22, when the subject discussed was the 
liming and chalking of land. Prof. H. E. Armstrong, 
vice-chairman of the Lawes Agricultural Trust, pre¬ 
sided over a gathering of about sixty people, including 
landowners, farmers, county advisors and organisers, 
and representatives of firms interested in the supply 
of chalk and lime. 

The morning session was occupied with papers by 
Dr. J. A. Voelcker, Dr. J. A. Hanley and Mr. E M 
Crowther. Dr. Voelcker dealt with his pot and field 
experiments at Woburn, the results of which indicate 
that lime exercises more benefit than the equivalent 
quantity of chalk. (A full account of these experi¬ 
ments will shortly be published in the Report of the 
Woburn Experimental Farm for 1923-24.) Dr. 
Hanley described the striking effect of applications 
of chalk on the acid areas of Yorkshire, and Mr 
Crowther explained some of the errors inherent in all 
laboratory methods designed to measure the “ lime- 
requirement " of add soils. The principal difficulty 
is that soil acidity is made up of an " intensity ” and 
a “ quantity *' factor, which, on the close analogy of 
ordinary acidity, may be regarded as the expression 
off the degree of dissociation and total titratable acidity 
respectively. lime requirement methods endeavour 
to express these two factors by a single value, and 
hence to this extent are imperfect. 

.The afternoon session, at the suggestion of the 
coMrinaa, wps devoted to a discussion of the present 
eboaomic poeition of timing and chalking, as the urgent 
need for this operation on large areas of land is 


obvious. Col. Fenwick gave an account of the cost 
of preparing litne from chalk available on his estate , 
this works out at ios. per ton exclusive of interest on 
capital expended in bunding the kilns. The operation 
is economically possible for a large farm where chalk 
is obtainable on the site and ordinary farm labour 
available. Mr Dampier Whetham alluded to the 
lasting effect of chalking and pointed out that the 
relative merits of lime and chalk should be carefully 
considered before any extensive national develop¬ 
ments are planned, m order to decide whether avail 1 
able capital should be used for erecting lime-kilns or 
chalk-grinding mills. This point was also emphasised 
by later speakers Mr Gamer, of the Hertfordshire 
Farm Institute, said that in the case of the large areas 
of land dangerously near the border line of acidity, 
he recommended one ton of lime per acre once m a 
rotation. The cost of this spread over four or five 
years is not serious. Some discussion arose as to the 
best time m the rotation for application of lime, and 
although there were individual preferences, it appeared 
that any crop was suitable with the obvious exception 
of potatoes. 

Sir John Russell, in winding up the discussion, sug¬ 
gested that the immediate problems were* (i) to decide 
between the relative merits of lime and chalk , (2) to 
prepare a survey of areas needing treatment, (3) to 
supplement the geological maps by a survey of the 
relative accessibility 01 known deposits , (4) to decide 
what percentage of magnesium could be safely allowed 
in the deposits of magnesium limestone should these 
be used The conference expressed its approval of 
these suggestions and was unanimously of opinion 
that this urgent problem of soil acidity should be 
dealt with on a national basis, and that some form of 
loan or financial assistance to farmers is imperative 
if remedial measures are to be carried out under 
present economic conditions 

University and Educational Intelligence. 

Cambridge. —Mrs. Marshall has offered to the 
University, towards the expenses of the Marshall 
Library in Fxonomics, the sum of 250/. annually 
during her lifetime, the profits from the sale of the 
" Memorials of Alfred Marshall," which is about to be 
published, and a further sum dependent upon the 
profits from the sale of her husband's books 

The director of the Rockefeller Foundation has 
written an important letter to the University, giving 
to the University freedom to modify the plans with 
regard to the school of pathology which the Founda¬ 
tion recently endowed, should changed conditions or 
subsequent experience prove the modifications to be 
desirable. The terms in which this wise provision is 
made are worth recording; a clause is added to the 
deed of gift: ** with the understanding that the Uni¬ 
versity will in good faith give a full and complete trial 
over a period of years to its plan for which these 
funds are contributed but will not be obligated to 
continue in perpetuity any particular type of organ¬ 
isation or method of instruction." 

The Vice-Chancellor announces the resignation on 
December 31 next of Dr. J. N Keynes, Pembroke 
College, from the office of Registrary of the University. 

Mr. V. C. Robinson, Gonville and Caius College, has 
been appointed assistant to the Superintendent of the 
Museum of Zoology. 

The Goldsmith's Company has announced that it is 
prepared to offer certain senior studentships to the 
total value of 750/. a year for post-graduate study. 

Edinburgh. —At the meeting of the University 
Court on Monday, May 18, the resignation was 
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intimated of Mr. William McClelland, lecturer in 
education, as from September 30, on his appointment 
to the joint post of professor of education m the 
University of St Andrews and director of studies at 
the St. Andrews and Dundee Training Centre 

Major W S Patton, lecturer in zoology (entomology 
and parasitology), was granted leave of absence until 
October I, 1926, in order to take charge, at the request 
of the Royal Society, of an investigation into kala 
azar in North China, in conjunction with Dr. Edward 
Hmdle 

Mr. K. P Brown was appointed lecturer m clinicaJ 
surgery and Dr G. Buchanan lecturer in bacteriology 

London —Dr. E. C. Dodds has been appointed to 
the University chair of biochemistry tenable at 
Middlesex Hospital Medical School Dr. Dodds 
studied at Middlesex Hospital Medical School and 
in 1918 was appointed demonstrator m physiology 
In 1920 he was appointed assistant in the Bland- 
Sutton Institute of Pathology, and since 1921 he has 
been lecturer in biochemistry in the Institute. He 
obtained the B Sc degree by research in physiology 
in 1922, and his doctorate in 1925. He has published 
numerous papers, either independently or in collabora¬ 
tion with others, in Jour PhysioL, 1921-24 , Jour 
Exp Path f 1921 24, Lancet , 1921-25, EM 
1922-24, etc. 

The title of emeritus professor of bacteriology m 
the University has been conferred on Prof Richard T 
Hewlett as from August 1 next, on his retirement 
from the University chair of bacteriology in con¬ 
sequence of the closing of the Department of Bacterio¬ 
logy and Public Health at King's College The 
resignation of Sir Halford Mackinder, University 
professor of geography at the London School of 
Economics, as from July 31, is announced 

Birkbeck College will be recognised as a School 
of the University in the Faculties of Arts and Science 
for evening and part-time students, for a further 
period of five years, as from October 1 next. 

The following doctorates have been conferred . 

D Sc (Chermstry) : Mr K W. West (Imperial College 
—Royal College of Science), for a thesis entitled 
" The Effect of Substituents on the Ease of Forma¬ 
tion of, and on the Reactivity of the Bromine Atom 
in, Halogenated Malonyl Derivatives " , Mr. Thomas 
Iredale (University College), for a thesis entitled 
" Adsorption from the Gas Phase at a Liquid-gas 
Interface, with special reference to the Adsorption 
of Vapours on a Mercury Surface M , and Mr. W. G. 
Palmer, for a thesis entitled " The Catalytic Activity 
of Copper/* and other papers, together with two 
subsidiary contributions L> Sc (Physiology) , Mr. 
B Babkin (University College), for a thesis entitled 
(a) " The Influence of the Blood Supply on the 
Pancreatic Secretion ", ( 5 ) " Note on Reflex Hyper- 
lycaemia/* D.Sc (Veterinary Pathology) : Mr, A. L. 
heather, for a thesis entitled " The Diagnosis of 
Bovine Mastitis by Milk Examination/* together 
with eight subsidiary contributions D Sc. (Geo¬ 
graphy) Mr C. B. Fawcett, for a thesis entitled 
" Provinces of England/* together with nineteen 
subsidiary contributions. 

Free public lectures on " Geodesy ” will be delivered 
by Mr. A. R Hmks at Bedford College for Women, 
on June 3 and 5, at 5 15. No tickets will be required. 

Manchester —The Senate has authorised the 
conferment of the degree of Doctor of Science upon 
Mr. Maunce Copisavow, Mr. Fred Fairbrother, Mr, 
Edwin Leonard Gill. 

Oxford —On May 20 the annual Romanes Lecture 
was delivered by Sir William Bragg. The large 
audience present listened with appreciation to the 
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lecturer's lucid exposition of the crystalline state, and 
followed with keen attention his demonstration, by 
means of lantern slides and other illustrations, of the 
way in which the use of the X-rays enables the con¬ 
stitution of the atoms and molecules of which 
crystals are built up, to become recognisable by our 
ordinary senses. 


Prof. H. Wieland, of Freiburg-im-Baden, has been 
invited to succeed Prof, Willst&tter in the chair of 
chemistry at the University of Munich. 

Prof K. Fajans, of the University of Munich, has 
been invited to become professor and director of the 
Institute of Physical Chemistry in the University of 
Freiburg in succession to Prof G. Meyer, Prof, 
Fajans has also been nominated a corresponding 
member of the Russian Academy of Science, 

Applications are invited by the Ministry of Agri¬ 
culture and Fisheries for research scholarships, not 
exceeding seven m number, in agricultural and 
veterinary science. The scholarships will each be of 
the annual value of 200/. and tenable for three years* 
Applications must be received not later than June 30 
on form 900/T.G., obtainable from the Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S.W.i. 

The Empire Cotton Growing Corporation proposes 
to award in July a number of studentships in ration 
to cotton growing, namely, research studentships and 
advanced study studentships, each of the vadue of 
250/, plus travelling expenses. Application forms 
may be had from the Secretary of the Corporation, 
Milibank House, 2 Wood Street, Millbank, SW.i. 
They must be returned by, at latest, June 22. 

An award of Ramsay Memorial Fellowships for 
research in chemistry will be made at the end of June. 
One Fellowship of the value of 300/., open to graduates 
of all British universities, and one Fellowship of the 
same value for Glasgow graduates are offered. Forms 
of application, which can be obtained from Dr. Walter 
Seton, secretary of the Ramsay Memorial Fellowship 
Trust, University College, Gower Street, London, 
W C.x, must be returned not later than June 6, 

The feeling of the need for a university in the south 
of England was again to the fore at a meeting, held on 
Friday, May 22, at the Guildhall, Winchester, and 
addressed by Mr. Austen Chamberlain, M P., on behalf 
of University College, Southampton. For the Collide 
to become of university rank a sum of 500,000//!$ 
necessary, and the meeting was for the purpose -of 
opening a campaign to raise this sum. In the opinion 
of Dr, C. G Montefiore, president of the College, ita 
present 400 full-time students could readily be made 
800 so soon as its status is raised. The title suggested 
for the proposed new university is " The University 
for Wessex. 

The Society of Merchant Venturers offers for 
competition fifteen scholarships tenable in the day 
classes of the Faculty of Engineering of the University 
of Bristol, which is provided and maintained in the 
Merchant Venturers^ Technical College. Candidates 
must be not less than 17 years of age and must have 
matriculated. Ten of the scholarships are restricted to 
the sons of officers in His Majesty's service who were 
killed in the War, while one is restricted to a son of a 
citizen of Bethune who has passed either the 
or the B-<$s-Sc. examination, A War Memorial 
Scholarship is also offered with a preference to a 
candidate who is the son of a former student who 
lost his life while serving with the forces during the 
War. Further particulars can be obtained fetS the 
Registrar of the Merchant Venturers* 
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May 30, 19253 

Early Science at Oxford. 

May 3i> 1687, Mr. Caswel gave in a Table shewing 
ye difference between Kirching his Ephemcns and ye 
London La tin Ephemeris lor ye present year 1687. 
Dr. Lister's Book de cochhxs Exottcis was presented 
to the Society. 

June x, 1686. A letter from Mr. Flavel, a Physician 
in Newberry, to Mr. Anderton, was read : wherein 
he affirms that opening a great dog, before he was 
quite dead, in one of nis kidneys he found a worm 
16 inches long, and an inch in girth. 

June a, 1685. A Letter (dated May 28th) from Mr 
Aston S R.S. brought newes, that the Councill of 
ye Royall Society has lately made an order, that such 
Persons, as are of the Oxford or Dublin Society, and 
likewise of ye Royall Society, in consideration of the 
charges they are at in ye places, where they reside, 
for carrying on the common work (ye discovery of 
Natural! Science) shall be excused half their weekly 
payments to the Royall Society, and be accountable 
to their Secretary only for £1 6s. per annum Winch 
order shews such generous and reall encouragement 
for the advancement of Learning, that this Society, 
considering that many of their Members may enjoy 
the Benefit of it, think themselves very much obliged 
by it, and accordingly order'd their Secretary to 
returne their humble thankes to the Royal Society 
for it 

A I-etter from Mr Cole, dated Bnstoll May 21 
tells tis, that the best time to see the severall colours 
allot dec! bv the Purple-fish with the help of ye Sun 
is by drying the ting’d doth m a Morning Sun 

An account of a piece of Watch-work by Mr. 
Samuel Watson of Coventry was communicated and 
read, it is a Moving hphemens . 

June 3, 1684, Mr Bernard, and some others of ye 
Society, gave an account that on ye 27th of May last 
in ye evening, they tried to discover ye Spot m ye 
Sun, which Mr Flamsteed had observed a month 
before, and which he conjectured would continue 
dunng a second revolution of the Sun , but they 
could discern nothing, tho they made use of a good 
telescope, r5 foot long, and ye air was clear 

A letter from Mr. Wheeler was read, concerning ye 
description of a watch , invented by him, that may be 
so fram’d, as to move upon a declivity without any 
spring, or any other weight, then what is included in 
ye body of ye watch ; wherein he also fully, and 
learnedly, shewed ye reason of its motion, and ye 
manner how it should be pois'd. 

Dr, Plott then produed a peice of Natr&n, or Nitre, 
found on ye top of a lake in ASgypt, which he observed 
ye last year to yeild, and melt near ye time of ye 
riseing of ye Nile. He said it did not grow moist in 
ye thaw, nor all ye winter, but it began to relent 
three or four dayes agoe, and ye paper it was put in, 
was now moistened all over; He promised to observe 
its increase, or decrease of weight, and to give an 
account of it. Afterwards Dr, Plott read a discourse 
concerning Vines , observing that after ye late great 
frost ye Vines bearing white grapes have suffered much 
more, than those that bear red , and consequently 
seem more tender, especially the white Muscadine , 
which ate (some of them) quite dead, but ye Fron- 
tinjfr. Bur lake, and Rhenish, not so ; these springing 
again fresh from ye root, though all ye old branches 
are dead, and yet none of these have escaped so well 
as ye fed, whose Branches are not dead above half 
way down but even amongst ye red grapes too, there 
# a difference. 

Sir George fcfackexuy observ'd that ye 

and coldest hills in Scotland had ye greatest 
quantiles oiSbelly Concretions. 
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Societies and Academies. 

London 

Royal Society, May 21 —W. E Curtis and R G. 
Long : The structure of the band spectrum of helium. 
III. The doublet bands New data extend the main 
series to the eighth membei Previous difficulties of 
interpretation are overcome by employing a non¬ 
integral quantum number (w-e). F01 the earlier 

bands e comes out + £ within the limits of error, but 
it departs from this value for the higher members of 
the series, except in the case of the Q branches, where 
it remains constant at J. The bands are capable of 
very accurate representation by the addition of a 
term ft (m - 0 4 to the usual parabolic formula, and this 
loads to new and much more accurate values of the 
molecular moments of inertia and separation of the 
nuclei, This information, in conjunction with deduc¬ 
tions concerning the electron or ruts, affords support 
to Lenz’s suggestion that the structure of the helium 
molecule may be related to that of the hydrogen 
molecule The results of the analysis of the second 
senes of doublets are closely similar to those obtained 
from the main senes The two senes seem to originate 
from the same molecule, but .1 different radiating 
electron—G. S Adair (1) A cntical study of the 
direct method of measuring the osmotic pressure of 
proteins In certain solvents the osmomctric observa¬ 
tions on haemoglobin satisfy the three criteria—per¬ 
manence, reversibility, and reproducibility, therefore 
they may be regarded as true osmotic pressures. 
Readings remained constant within 6 per cent for 
nine wrecks, and no products of protein breakdown 
could be detected in the outer liquids With rigorous 
control of conditions and with adequate criteria for 
equilibrium, the osmometer method proved thoroughly 
trustworthy, and - when certain corrections were 
applied it proved capable of giving results accurate 
to o 1 nun of rneicuiy, which coiresponds to about 
one hundred thousandth of a degree m depression of 
the frec7ing point (2) The osmotic pressure of 
hemoglobin and the absence of salts In the theory 
of haemoglobin solutions previously accepted, the 
molecular weight of pure haemoglobin is supposed to 
be equal to the equivalent 16,700, and it was supposed 
that traces of salts caused aggregations Pressures 
corresponding to the theory were obtained only in the 
presence of ionising impurities, and it is suggested 
that the so-called aggregation changes are better 
explained by the theory that the observed pressure is 
the sum of the haemoglobin partial pressure and the 
partial pressure of undialysed impurities —J W. 
Fisher: Some further experiments on the gyro- 
magnetic effect. It was sought to detect a gyro- 
magnetic effect by magnetising a substance (in most 
cases magnetite) by a rotating magnetic field and 
looking for a component of magnetisation in a direc¬ 
tion perpendicular to the plane of rotation of the field ; 
auch a component w^ould be expected to arise if a 
rotation of the magnetic axes of the molecules is set 
up by the rotating field Fields rotating at frequencies 
of 2 to 5 x ro 4 cycles per second gave no evidence of an 
effect of this kind even for rotating fields of more than 
100 gauss.—G, A. Elliott and I Masson Thermal 
separation in gaseous mixtures Equilibrium thermal 
separations have been measured, with nearly constant 
temperature difference approaching 500° C, for 
mixtures of hydrogen, helium, and carbon dioxide, 
taken two at a time and in varying proportions. The 
results obtained are unexpectedly nigh In each case 
the constituent of higher molecular; weight becomes 
more concentrated in the cold part of the mixture. 
The greatest separation was obtained from mixtures 
such that the cold side contained about 55 per cent, ol 
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hydrogen in hydrogen-carbon dioxide, about 6o per 
cent, of helium in helium-carbon dioxide, and about 
60-55 per cent* of helium in hydrogen - helium 
mixtures. The displacement seems to be specific for 
helium, whether it is the lighter gas of the pair or not 
The separations observed may be attributed almost 
entirely to mutual intermolecular actions, and not 
appreciably to differences in the individual thermal 
expansibilities of the constituents of the gas mixtures. 
—O. W* Richardson : Structure in the secondary 
hydrogen spectrum. The paper deals with io lines 
of this spectrum previously classified by Richardson 
and Tanaka as ^P(m). These, together with 24 
additional lines, are now rearranged as two new P 
series, two new Q series, two new R senes and a 
fragment each of a P and Q senes. The P and R 
senes have a superficial resemblance to a doublet 
band. The seven senes show four sets of intercom- 
bin&tions There are, abnormalities which show a 
cunous similarity throughout the different sets of 
term numbers—C. N HmshelwoodandC R. Prichard: 
The catalytic decomposition of nitrous oxide on the 
surface of gold. At 834°-99o° C. the surface reaction 
is unimolecular and is unretarded by oxygen. The 
gold provides a temporary abode for oxygen atoms, so 
that the reaction 2N a 0 = 2N a + 0 B can resolve itself into 

N a O“N a + O t 

0 + 0“ o, 

Probably every molecule of nitrous oxide which strikes 
the gold wire with a kinetic energy greater than 
30,000 calones per gram-molecule gives up its oxygen 
atom —E H Callow ■ The velocity of ice crystallisa¬ 
tion through supercooled gelatin gels With " ash¬ 
free n gelatin, increase in concentration of gelatin 
causes decrease in velocity of crystallisation Such 
decreases are considerable for concentrations above 
l per cent (above 2 per cent at P„ 4*75), eg at P H 
1 *50 the velocity through a 1 per cent gel is 960 cm /hr 
(about half the velocity through distilled water), and 
that through a 1 *5 per cent gel is only 40 cm /hr 
When the hydrogen-ion concentration is varied by 
means of hydrochloric acid, the velocity is a minimum 
near the iso-electric point of gelatm and a maximum 
about P s 2 -6 Sodium hydroxide increases the 
velocity Neutral salt causes a slight increase in 
velocity of crystallisation through gelatin-water gels, 
but when sodium chloride is added to gelatin-chlonde 

? els there is a marked decrease m velocity,—R. C. 
ohnson . Further spectra associated with carbon. 
The effect of helium on carbon spectra has been inves¬ 
tigated in the ultra-violet region The comet-tail 
spectrum and a new line spectrum of carbon have been 
completely measured. The new lines probably coa- 
stitute the true " arc ” spectrum of carbon No 
series relationships have, however, been identified, A 
new band spectrum associated with the comet-tail 
bands has also been measured and disposed in senes. 
Under the conditions in which the above spectra were 
produced in helium, the negative band spectrum of 
carbon was developed with great strength —W. Suck- 
smith ; The gyromagnetic ratio for magnetite and 
cobalt —Ian Sandeman : The secondary spectrum of 
hydrogen at higher pressures With the aid of the 
arc spectrum a band has been selected with head at 
4582*58 A.U and shading towards the violet The 
value of the initial moment of inertia of the molecule 
emitting the band, when calculated by the aid of the 
formula of Kramers and Pauli, comes out as 19*326 x 
io* 41 gm. (cm )*, agreeing with the value predicted by 
a static model of tnatomic hydrogen, H a . The lines 
of the P, Q, and R combination discovered by 
Richardson and Tanaka are also present in the same 
condition of the arc, and the intensity distribution 
found for them agrees with that found for the new band. 
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Mlneralogical Society, March 37.—S. TomfceicJf 1; 
The structure of aragonite. A new method of etched -/ 
figures which can be used lor the estimation of crystal 
structure is described. A structure of aragonite* 
constructed in such a way that the transformation 
into calcite can be attained with a small expenditure 
of energy, has been tested by this method. For six of 
the eight faces examined the spacings are the same an 
those observed by Sir William Bragg, but the remain* 
ing two give only half of the spacings observed. This 
anomaly is explained by the hypothesis that aragonite 
in its natural occurrence has undergone a partial trans¬ 
formation into calcite. The structure proposed is 
unable to explain the intensities of X-ray spectra. 
Aragonite is considered to be pseudo-orthorhombic.— 

I E. Knaggs: Crystalline structure of penta-erythritol 
tetraniftate. From X-ray examination, the dimen¬ 
sions of the ditetragonal bipyramidal unit cell are 
a =6 =13*2 A.U., c=6*66 A.U., and it contains four 
molecules, each possessing fourfold symmetry, The 
crystals are built on the Bravais lattice 1% and belong 
to the space-group D 4h t . A structure is proposed 
in which the molecules have a digonal axis with two 
planes of symmetry parallel to (100) intersecting in 
it There is a considerable departure from the 
tetrahedral angle of the bonds from the central carbon 
atom of the molecules* The strain caused thereby, 
together with the comparative proximity of eight 
oxygen atoms at intervals in the structure, may 
contribute to the explosive nature of the compound. 
The configuration of the nitro-group ( -NO a ) is in 
favour of the oxygen atoms being equivalent — 
E. D. Mountain * Potash-oligoclase from Mt Erebus, 
South Victoria Land, and anorthoclase from Mt. 
Kenya, East Africa, Felspar crystals of two types* 
occurring in the tuffs of Mt Erebus, have a chemical 
composition intermediate between anorthoclase and 
andesme and are referred to potash-oligoclase, being 
identical with certain rhomb-porphyry phenocrysts* 
Similar crystals from Mt. Kenya and Kilima-njaro 
contain le9s lime. A complete series of felspars exists 
between anorthoclase and andesme having con¬ 
tinuously varying properties and mostly of porphyritic 
occurrence. This necessitates a slight modification 
in the definition of kenyte, but the limits of the type 
must depend upon the natural series rather than 
upon any chemical distinction —A Brammall: 
Further notes on the association of lime with other 
oxides of RO-type in minerals Volume-relation¬ 
ships accentuate the differences in chemical behaviour 
between lime on one hand and magnesia, ferrous oxide* 
and manganese oxide on the other, and partly control 
those early molecular associations which promote 
differentiation in the fluid magma Particular cases 
of differentiation in the Dartmoor granite furnish 
features analogous with those of the anorthosite- 
peridotite schism, and suggest also that a high con¬ 
centration of ferrous oxide and magnesia promotes 
the early separation of orthoclase as phenocrysts, 
and the zoning of the ground-mass plagioclase.— 
G Greenwood . Crystallographic data of some new 
organic compounds. 

Royal Anthropological Institute and the Prehistoric 
Society of Bast Anglia (Joint Meeting), April 
Mr Henry Balfour: The status of the Tasmanians 
among Stone Age peoples. The Tasmanians are 
probably the only people of whom it can be said 
with confidence that they remained intd quite 
recent times (to the middle of the last century) m htt 
arrested culture-phase which may be descried fes 
strictly palaeolithic A decided 
indicated between the form and technique "* ' ^- 
Tasmanian implements and certain 
implements of the Mousterian series. 
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types ^implements which are particularly character 
iatic of the Aurignacian culture - horizon are well 
attd abundantly represented in the Tasmanian 
series. One off the types, which is particularly 
associated with the Aurignacian division, i.e. the 
" grattoir h museau M of French archaeologists, is by 
far the most abundant of the Tasmanian tools, and 
it is Very significant that the implements within this 
category exhibit very commonly a flaking technique— 
a very delicate parallel flaking—which is identical 
with that which has been specially named " la 
retouche aurignacienne." The characteristic, more 
specialised implements of Tasmania, then, suggest a 
dual analogy^^sn^rian and Aurignacian—and if 
we evaluate the status^ this culture in accordance 
with the highest achievements, we must base our 
estimate chiefly upon the Aurignacian analogy and 
promote the Tasmanians to a culture level comparable 
with that of early late - Palaeolithic man. The re¬ 
semblance is only partial, since several important 
elements in the culture of Aurignaciar man are missing 
from that of the Tasmanians.—Nina F. Layard: 
Recent excavations at the neolithic site of Samte- 
Gertrude, Holland. Excavations were carried out in 
October last at the neolithic station of Sainte- 
Gertrude, Holland, undertaken by the kind permission 
of M. le Comte Rend de Geloes, ar d under the auspices 
of the Trustees of the Percy Sladen Research Fund 
Points of special interest which were observed were 
the following, Division of labour, suggested by the 
finding of ateliers specially devoted to the turning 
out of one type of implement—thus a profusion of 
picks on one spot, axes on another, and cores found 
m abundance on a third ; the extraordinary number 
of implements argues either a long occupation or a 
large number of settlers; the working places were not 
the living places; the equipment of the miner in¬ 
cluded picks, axes and racloirs , habits of economy 
are very noticeable—witness the number of re¬ 
fashioned tools. A comparison of the vanous 
implements found at Sainte-Gertrude, with those 
from Cissbury, Grimes* Graves, and other neolithic 
mining stations, may help in the dating of these 
English sites. 


Manchester. 

Literary and Philosophical Society, March 31,—- 
G. H. Carpenter: Coliembola from southern New 
Zealand. There axe species of the widespread genera 
Pseudachorutes from Mount Algidus, as well as 
of Faronella which hod previously been known 
across the eastern tropics from West Africa to 
Queensland. But the most important discoveries are 
a species of Cryptopygus at Ben More, Canterbury, 
and two species of Lepidophorella. The former had 
previously been known from Graham Land and the 
South Orkneys; the latter from Chile and Patagonia. 
Their presence in New Zealand and its outlier is most 
suggestive for comparison with distributional facts 
denved from the Study of other groups which indicate 
ancient extensions of antarctic and sub-antarctic 
lahds.“F. E, Weiss; On the structure of the leaves 
of the graft-hybrids, Cratago*mespiPu$ Asniersii and 
Dardari . It has been a common 
practice oh cue continent to graft the medlar (Mespilus 
gemunicaj on the stem of the hawthorn (Cratagus 
In several instances shoots have been 
jwddwed from near the region of the graft which 
P&xtc^kof the nature of both stock and scion. These 
havebeen termed graft-hybrids. In the leaves of the 
tW;fcr^^isOuSse& l in the former the epidermal cells 
of the leaves are in surface view 
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small and more or less straight-walled like those of 
the hawthorn, and not large and sinuous -as in the 
medlar. The resemblance to the hawthorn may be 
due to the fact that the leaf is in shape and size more 
like that of the hawthorn than the medlar The. 
leaves of Crat&go-tnespilus Dardari , which are in 
shape more like tnose of the medlar though smaller m 
size, have epidermal cells, intermediate in shape and 
size between those of the medlar and hawthorn. If 
these graft-hybrids are periclinal chimseras, their 
epidermal cells have in the leaves at all events been 
modified to a great extent by the underlying tissues, 
with, which they are no doubt organically connected 
by protoplasmic threads. 

Paris. 

Academy of Sciences, Apnl 20 —Le Prieur • With 
the De Goys expedition from Paris to Gao. An 
account of the results obtained with the author's 
apparatus (which automatically records the path 
taken by an aeroplane), m two air voyages between 
Pans and Gao, a distance of 4000 kilometres — 
Bertrand Gambier : The surfaces of translation of 
Sophus Lie.—A. La fay : A means of modifying the 
wake of a cylinder moving in a fluid.—B. Hostinsky : 
The theory of magnetism in movement by Poisson — 
F. Baldet : The influence of pressure on the band 
spectra of carbon m the thermo-electronic bulb. 
Consequences for the theory of comets. It is shown 
that the pressure plays an essential part in the exist¬ 
ence of tne different groups of carbon bands —Arvid 
Leide : Researches on the K series of the X-rays 
The table given shows the results of the measurements 
in the zone 29CU-53I —A Maubert, L Jaloustre, and 
P Lemay : The influence of radium on the catalase 
of the liver As with the bromide of thonuni-X, 
radium in strong doses paralyses while m weak doses 
it activates the catalase Radium emanation acts 
similarly, at least with small doses The only differ¬ 
ence observed between the effects of radium and 
thoriura-X is that the fi and 7 rays of radium reduce 
the activity of catalase, an effect not obser\ ed in the 
earlier experiments with thonum-X.—Mile Germaine 
Cauquil . The thermochemical study of the sodium 
derivatives of cyclohexanol —Marcel Frfcrejacque : 
The structure of the phenylhydrazones of glucose — 
Henry DemUe : The facies of the carboniferous lime¬ 
stone m the Boulonnais —E. F. Gautier and J. 
Savornin: The red layers of Ouaouizert (Central 
Morocco).—Pierre Le Conte : The regime of the waters 
of the Channel and the transformation into heat 
of a fraction of the energy of the tidal currents — 
M. Bridel and C. Charaux . The products of the 
ferment hydrolysis of rbammeoside : primeverose 
and rhamnicogenol. The hydrolysis of rhammeoside 
1 by a ferment produces primeverose and rhamnicogenol 
in accordance with the equation 

C 1 .H* 0 11 +H ,0 - C u H w O 10 +C 18 H l3 O 6 

Rhamnicogenol is a derivative of methylantliranol.— 
Ren6 Jeanne! : Apterism in insular insects The 
study of Tracbinae in various localities shows only 
one example which might be interpreted as a case of 
apterisha produced by isolation in an island ; this is 
f. quadnstnatus in the island of Elba Other 
examples from Madeira, the Canaries, Corsica, and 
Sardinia prove, on the contrary, that the fact of living 
on an island has no effect in producing disappearance 
of the wings,—Edouard Chatton and Mrfie Chatton : 
The action of external factors on the Infusoria* The 
determinism of the formation of chains m Colfidium.— 
F. Dinner! : The purification of water. 
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An Imperial Research Committee. 

M OST of Britain’s tropical possessions were ac¬ 
quired by accident rather than by design. 
The home government has never exhibited any par¬ 
ticular anxiety to undertake the obvious initial re¬ 
sponsibilities of the administration of new territories. 
It has left to poorly paid local administrative 
officers the task of meeting expenditure on the essential 
services out of taxation of the populations committed 
to their care The efficiency of these officers is measured 
by the home authorities, not by the development of 
the potential resources of a country, not by the happi¬ 
ness, health, and growth of the native populations, 
not by any enterprise they display in fostering the 
introduction of new varieties of economic crops, but 
solely by their success in balancing their budgets. 
As a general rule, the governors have been “ safe ” 
conventional-minded men, unable even in a crisis to 
stir the home authorities into action. 

The result of this attitude of conventional indifference 
to progress, to the possibilities of the applications of 
science to ^ the development of the vast potential 
resources of Nature, is nowhere more strikingly ex¬ 
emplified than in British tropical possessions After 
thirty years of British occupation, the agricultural 
implements principally used by the natives of East 
Africa are the stick arttl the hoe. In a country hungry 
for motor-spirit, the whole of the bye*produet$ of an 
immense colliery are wasted. In territories where 
the distances between centres of administration are 
great, and the difficulties of maintaining telegraph 
wires are many, no attempt is made to establish wire¬ 
less communication. 

Years elapse before discoveries made in one territory 
regarding the new treatment of a human disease, yaws, 
for example, are communicated to the neighbouring 
administration. Although it appears to be definitely 
established that the shifting cultivation practised by 
the native populations, involving as it does the destruc¬ 
tion by burning and ring-marking of the primary 
forests, is responsible for the impoverishment of the 
soil and the progressive desiccation of Africa, no serious 
attempt has yet been made to put a stop to the practice 
of grass-burning. In certain territories, cotton has 
been introduced and its cultivation fostered, but no 
adequate safeguards have been taken to prevent the 
distribution of dirty seed to the natives, with the result 
that preventable diseases have been introduced. In 
others, where richer cattle food would vastly improve 
the quality and efficiency of draught oxen, cotton seed 
is being burned for fuel at ginneries and molasses from 
local sugar factories is being wasted, both of which are 
valuable ingredients in cattle food. 
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The sudden enthusiasm of an administration for the 
increase of a particular economic crop might, by 
restricting the area under food crops, bring about a 
disastrous famine. This kind of enthusiasm might 
easily result also in the crops being planted in wholly 
unsuitable soils The decision to raise taxes on a com¬ 
modity might, as in the case of the salt tax in India, re¬ 
sult in such a reduced consumption of a vital commodity 
that the efficiency of the population be greatly reduced 
Many other problems arise in dealing with the native 
populations. The sudden change in the traditional 
habits of a tribe, for example, the restriction of their 
freedom of movement from one site to another, might 
easily be responsible for an appalling outbreak of 
disease. Pastoral tribesmen, encouraged to work in 
factories and mines, are particularly subject to tuber¬ 
culosis. The incidence of taxation on a tribe which is 
too remote from the transport system of the country 
to make the production of economic crops a practical 
proposition results too frequently in the male members 
of the tribe being forced to seek work in districts far 
removed from their homes This has not only a bad 
effect on the birth-rate of the tribe, but results also 
in the introduction of disease on the return of the men 
to their homes. Even the prevention of tribal warfare 
is not an unadulterated blessing. The cessation of 
tribal warfare has led to a marked deterioration m the 
domestic stock of the natives, due largely to the lack of 
knowledge of animal husbandry among the natives 
Then again, if natives from a grain-eating district 
migrate in search of work to a district where the 
natives subsist on ox-blood and milk or bananas, there 
is a great deal of debility due to digestive troubles 
It can safely be said that these and many other 
problems and possibilities are only just being realised by 
the administrations in our various tropical possessions, 
and we are furthe, from the solution of most of the 
problems than we are from the appreciation of the possi¬ 
bilities of the economic development of the territories 
The recent announcement, therefore, by the Prime 
Minister, in a characteristically eloquent speech in 
which he paid a tribute to the enthusiasm of the late 
Lord Milner for research, that in appointing the Earl 
of Balfour as Lord President of the Council he was 
giving the people of Great Britain an earnest of the 
intention of the Government to see that the matters 
of cooperation and co-ordination in scientific work 
throughout the Empire should be regarded as the 
first work of a man peculiarly fitted for the responsi¬ 
bility, is particularly welcome. This announcement, 
moreover, was followed by another by Lord Balfour 
himself a few days later. In the course of the debate 
in the House of Lords on Kenya Colony on May 20, 
the Archbishop of Canterbury, referring to the scientific 
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chapters o! the “ brilliant Report ” of the East African 
Commission, pleaded for the “ scientific inquiry into 
all the conditions of climate, soil, fauna, Horn and 
population in all thes$ (East African] areas ” as recoin* 
mended in the Report, and suggested that a certain 
percentage of the 10,000,000/. loan recommended for 
the development of the transport system of the terri¬ 
tories should be “ definitely devoted to such pre¬ 
liminary inquiries on a large and really worthy scale 
by competent men ” In replying for the Government, 
Lord Balfour gave a clearer indication of its intention 
with regard to Imperial research. 

Referring to the Report of the East African Com¬ 
mission, he asked, was it not clear from a study of 
that document that what was wanted was some 
machinery by which the larger problems which we 
now saw were presented to us by the vast area in 
East Africa, and other problems from other parts of 
the Empire, could be conveniently considered in their 
entirety ? lie stated that the Government is of the 
opinion that an institution bearing a resemblance to the 
Committee of Imperial Defence should be set up for 
dealing with the purely civilian problems which become 
more and more insistent in connexion with Imperial 
development. This body is to be the direct creation 
of the Prime Minister. It will advise the Cabinet, it 
will provide machinery for examining problems with 
which there is at present no Departmental method of 
dealing, and, having examined them and formed an 
opinion, the Cabinet will then have to decide upon the 
applicability of its recommendations to the necessities of 
the case and practical possibilities of carrying them out. 

This sudden resolve of the Government, for which 
the scientific member of the East African Commission, 
Major Church, must be given no little credit, is made 
none too soon. The eyes of the civilised world are 
focussed on the British overseas territories. The 
attitude of dispossessed Germany and of certain of our 
commercial rivals is severely critical, and not without 
justification they consider that we have undertaken 
vast additional responsibilities with which our existing 
machinery of government is unable to cope. They 
consider also that among these responsibilities is that 
of developing the vast natural resources of the 
countries in our keeping. 

The advantages of an Imperial Research Committee 
are obvious. Only those who have visited the colonies, 
and adjacent territories in a tropical country, can" 
fully appreciate the isolation of the scientific workers 
in those territories, so complete that discoveries of 
activities in one territory are absolutely unknown in 
those adjacent to it. Then again,as is clearly indicated Ul 
the Ormsby-Gore Report, some administrations have not 
yet sufficiently understood or formulated their problems 
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to realise the services which their solution demands, 
Furthermore, there is no real existing over-riding 
authority which can effectively enforce the co-operation 
of the various administrations in a campaign against a 
common menace, be it tsetse-fly, pink boll-worm, 
rinderpest, or venereal disease. There are other 
advantages also. Unless Major Church had been a 
member of the East African Commission, very few of 
the local scientific workers would have been given the 
opportunity to express their views on the problems 
arising in the development of their respective terri¬ 
tories. There is virtually no committee existing at 
the (krionial Office which acts at all adequately as 
a liaison and advisory body to colonial scientific 
officers. Still less is the present Colonial Research 
Committee in a position on its own initiative to make 
proposals embodying a research programme to the 
Secretary of State. It is true that the Imperial In¬ 
stitute does act as a consultative body to the Crown 
Colonies and some of the British Dominions, and that it 
gives advice when asked for it. But it is clear that what 
is envisaged, and what is needed, is an authoritative 
body which shall be in a position to formulate a policy 
and programmes for research without waiting neces¬ 
sarily for a stimulus from abroad. 

From another point of view the proposal is most 
gratifying to the general body of men of science. In 
essence, it is a recognition of the all-important role 
of the scientific worker, not only in the development 
of the Empire, but also in the life of any community. 
We may eventually reach the stage in human de¬ 
velopment when workers in pure and applied science 
are at the top of the pillar of public esteem, when 
the fact is appreciated that science rightly used, and 
the scientific outlook, may not only save us from 
social disasters and material wants, but also lift us to 
hitherto unimaginable heights of life and illumination. 

If the Imperial Research Committee is formed, and 
if it fulfils its proper functions, we shall be travelling 
a stage further along the road of progress. It is 
essential, therefore, that those of us who guard the 
interests of science and believe in the worth of scientific 
knowledge should watch with jealous care the selection 
of this Committee. We do not hesitate to suggest that 
included in this august body, charged with such grave 
responsibilities, should be the member of the East 
African Commission, to whose labours, in the main, the 
project is due., The Report of the Commission is made 
particularly distinctive from our point of view by its 
treatment of the scientific aspects of the problem of 
development of the promising territories surveyed, 
^nd the spirit of this statement is exactly what is 
to inspire work of an Imperial Research 
Committee. 

.^ ^'*901, VOL. 115] 


River Regulation. 

Regulation of Rivers without Embankments: as Applied 
in the Training Works at the Headwaters of the 
Rangoon River, Burma (locally known as the Mytimaka 
Training Works). *By F. A. Leete, assisted by G. C. 
Cheyne. Pp.xii +122 + 36 plates +10maps. (London: 
Crosby Lockwood and Son, 1924.) 30 s. net. 

HE practice of the science of river training and 
regulation is beset by so many difficulties, and 
success has often to be achieved in the face of obstacles 
and impediments of so intractable a character, that 
the suggestion that a river may be left to effect its own 
training is, at first sight, a little startling. One may 
even experience a slight feeling of incredulity in 
glancing at the title of the book forming the subject 
of this notice, which will be intensified, indeed, when it 
is found that the author includes within the term 
“ embankments ” ail artificial aids to hank formation, 
with the exception of certain sticks of bamboo. At 
the same time, it must.be observed that as the object 
of training works is to produce embankments of a 
permanent character, the signification of the word in 
the title is particular and limited. 

Obviously, the title chosen is, in a sense, paradoxical, 
but the book certainly indicates a novel and ingenious 
method of river training, which is clearly demonstrated 
to be of the highest value and utility in the cases m 
which it has been employed. Before dealing with the 
limitations of its application, we will briefly describe 
the method itself. 

The scene of the operations described is in Burma, 
among the headwaters of the Rangoon River. These 
streams, principally used and, in normal condition, 
highly serviceable for the transportation of logs of teak 
from the uplands to the coast, are fed by hillside 
torrents taking their rise in the range of mountains 
known as the Pegu Yomas, which form the eastern 
boundary of the watershed of the river Irrawaddy, 
These hills have an extreme altitude of about 2500 feet, 
and they are composed of very friable sandstones and 
shales. The rainfall varies from 60 to 120 inches, and 
during the monsoon period, when the precipitation is 
a maximum, the hill streams come down in high flood 
at frequent intervals, carrying immense quantities of 
sand and clay in suspension Spreading themselves 
out, on reaching the foot of the hills, in a network of 
shallow and interlacing channels, the flood waters are 
dispersed over the plain, submerging the paddy fields 
and producing a series of swamps and lahas (the native 
term for tracts inundated annually). For log trans¬ 
portation, such a regimen is in the highest degree a 
source of trouble and expense. Before regulation was 
undertaken, very few logs found their way to the main 
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Fir, i.—Dragging of logi. through mud by elephants. From “ Regulation of Rivers without Embankment*," 

fields. Some were lost, others abandoned, and many inspiration came, in 1917, that no artificial embank- 
were only retrieved at considerable labour by dragging ments at all were necessary. Observing the eSect 
them for long distances by means of elephants (Fig. 1), produced on the silt-laden stream by stranded logs 
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** Ir '' »•—Bamboo stake fencing, usual type adopted »oce 1917. The stake* seen in pictutt originally stood 3 ft. out of the ground. 

From “KeguVtion of Rivers without Embankments." 

The condition of affairs appeared to be so hopeless in and other debris., round which deposits accrued* the 
1910, that sanction was given to a project for stop- trial was made of a fencing of bamboo stttkes &lotig 
ping the logs at the railway line and sending them on the desired line of embankment* The result fttlfy 
to Rangoon by rail. justified the expectations which had beta tamusik 

It is superfluous to follow closely the history of the The stakes became embedded in * dtso^ 
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gradually accreted to heights ranging up to 9 or id 
feet, or even more. Natural embankments were thus 
formed, completely defining the channel and keeping 
the stream within bounds. 

For a fuller and precise description of the preliminary 
measures, we quote Mr. Leete's own words: 

u The line along which it is desired to form the new 
channel is pegged out, and usually follows more or less 
the natural depression. All jungle growth to a width 
of 150 feet on each side of the line is cut down flush 
with the‘ ground, and burned or cleared away. One 
hundred feet on each side of the line, simple bamboo 
fences are made. These consist of pointed bamboos, 
5 to 6 feet long, driven into the ground about 9 inches 


completely embedded in the deposit which forms around 
them and spreads out over the area on both sides, so 
that considerable tracts are reclaimed for cultivation. 
When the first row of stakes are buried, a second row 
may be driven, but this is not often necessary. The 
river banks continue to accrete until the stream has 
formed for itself a channel large enough to contain 
practically the whole of its normal flood water (Fig. 3). 

Although eminently successful under the conditions 
obtaining in Burma, it obviously does not follow that 
such training methods are of universal application. 
There are manifest limitations to their serviceability. 
They are essentially suitable in the case of streams 



Fig. 3.—*Shwele »trcam. 8 ft. bank* only 3 yoars obi haka water can be *een behind. 
From u Regulation of Rivers without Embankments." 


apart, with their tops dressed to a steady slope and 
about 3 feet above ground level. These stakes are 
lashed to a horizontal rail, with coir rope, about 
6 inches from their tops, to hold them in position 
(Fig. 3). Where this fence crosses side channels, the 
bamboos naturally stand higher out of the ground, and 
must be strutted to withstand the additional pressure 
at these points. Bad bends are eliminated by short 
cuts, protected by additional strutted fencing. 

“ During the early rises ... the water tends to 
spread out over the country, It is at this time that 
the fences do their best work. They catch up the 
many kinds of small rubbish brought down on every 
jungle rise, and form a barrier checking the flow of 
the water. The check to the current causes it to 
deposit the heavier particles of sand on the stream side 
of the fence> the finer particles being carried beyond 
it, In this way, each rise serves to heighten the banks 
now forming, as well as to raise the level of the sur¬ 
rounding country." 

In a very short time it is found that the stakes are 
KQ, #901* VOL. IIS] 


originating as hillside torrents, and heavily charged 
with detritus and sandy silt; and then, chiefly, in their 
upper reaches. Considerable variation in water level 
fc.nd frequent overtopping of banks in the early stages 
are features of the course of channel formation, and 
when these characteristics are lacking, the method 
cannot be utilised, or, at any rate, not so effectively 
or with such striking results. 

The process is, however, certainly a notable stip in 
the development of the science of channel training, and 
further experience in its use will be watched with 
interest. The volume which we have had under 
review gives much local information of a helpful 
character to river engineers desirous of employing the 
method elsewhere, under conditions similar to those 
obtaining in Burma. There are ten maps, nine 
diagrams, and an abundance of photographs. 

Brysson Cunningham. 
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Anthropology of African Tribes, 

(1) The Vanishing Tribes of Kenya: a Description of 
the Manners and Customs of the Primitive and Interest¬ 
ing Tribes dwelling on the Vast Southern Slopes of 
Mount Kenya , and their Fast Disappearing Nattve 
Methods of Life, By Major G. St. J. Orde Browne. 
Pp. 284 + 16 plates. (London : Seeley, Service and 
Co., Ltd., 1925.) 215. net. 

(2) On the Trail of the Bushongo: an Account of a 
Remarkable and hitherto Unknown African People, 
their Origin , Art , High Social and Political Organisa¬ 
tion and Culture , derived from the Author’s Personal 
Experience amongst them. By E. Torday. Pp. 
286 + 16 plates. (London : Seeley, Service and Co., 
Ltd., 1925.) 215. net. 

( 3 ) Fresh Tracks in the Belgian Congo * from the Uganda 

Border to the Mouth of the Congo. By Hermann 
Norden Pp. 303 + 30 plates + 2 maps. (London* 
Witherby and Co., 1924.) 185. net. 

HE three books under notice all indicate the 
extraordinary rate of change that is taking place 
in Africa. Though Mr. Norden may be inclined to see 
“a step towards Utopia ” in a Belgian industrial 
plantation, most thoughtful observers are alarmed by 
the effect of industrialism on black Africa. Mr, Norden 
noticed that, whereas his belongings had never been 
pilfered in the wilder parts of the Congo, when he 
approached “ civilisation ” locks became necessary. 
That, of course, is nothing when compared to the 
break down of tribal custom and belief, with its accom¬ 
panying loss of control which follows so quickly on 
contact with Europeans. Major Orde Browne is 
acutely aware of this grave danger, so that his book, 
(1) “ The Vanishing Tribes of Kenya,” will be of value 
to all who have to deal with natives either as govern¬ 
ment officials, missionaries, or settlers. What he has 
to say on the brideprice, initiation, trial by ordeal and 
government, is all eminently sound. His book is a 
careful, though not exhaustive, study of the tribes on the 
south-east slopes of Mt. Kenya, the Embu, Emberre, 
Mwimbe, and Chuka; all these tribes have suffered much 
influence from and admixture with the Meru, Akikuyu, 
and Akamba, but the Chuka are the most distinct 
stock and the least touched by foreign influence. As 
this is a serious anthropological study, it is to be 
regretted that a summary of the physical measurements 
taken has not been given in the book. 

In some ways the Chuka seem to be a curiously 
negative people. They do not remember their own 
genealogies and have very little knowledge of their 
history. These two deficiencies are accounted for by 
their customs and beliefs. They have no chiefs, the 
government being vested in councils of eiders similar 
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to those of the Masai, though war leaders, through 
their personal prowess, may gain considerable eminence* 
Major Orde Browne says that there is no belief in g 
survival of any kind after death; he records no trace of 
ancestor worship ; and corpses are left to be devoured 
by hyenas. Considering the importance of the ancestral 
spirit in every department of life among the Akamba and 
the Akikuyu, and assuming that Major Orde Browne has 
not been misled, this negative side of Chuka belief may 
be due to their Meru ancestry. The Meru are related 
to the Masai, among whom ancestral spirits appear to 
be relatively unimportant, and only the chiefs are 
buried. Like the Masai, the Chuka drink blood and 
milk mixed, but three months must elapse between the 
eating of meat and the drinking of milk, unless a 
special berry is taken as a purification. There are no 
rain-making chiefs, but a certain clan, the Ithaga, who 
are mostly smiths, are believed to have power over the 
rain; they also possess particularly potent curses. 
This gives substance to the statement by Mr. Hobley, 
who was told that the smiths of the Akikuyu all came 
originally from Ithanga, on the south side of Mt. 
Kenya (“ Bantu Beliefs and Magic,” p. 167). Akikdyu 
smiths can also inflict powerful curses. The system 
of thahu 9 ceremonial uncleanliness, which pervades 
Chuka life, is essentially the same as that of the 
Akikuyu. A man may become thahu for a variety of 
reasons,many of which seem trivial to the European; 
in spite of this there is no doubt that tribal morality 
is dependent on this system, for the most potent 
weapon of the council of elders is their curse, which 
renders a man thahu. This book is of value and 
deserves a better index, 

(2) Mr. Torday’s book will appeal both to the general 
reader and to the anthropologist. There is plenty of 
adventure, gaily told; there are stories of cannibals, 
pigmies, gorillas, and natives who, not having met 
Europeans before, seemed to have no desire to make 
their acquaintance. Mr. Torday, however, was of a 
different mind; he wanted to know the various natives 
of the Congo, and succeeded in great measure. About 
fifteen years ago he was the first white man to stay in 
the Bushongo capital. He made friends with the 
king, prime minister, and other court officials, includ¬ 
ing the official historian. His researches into the 
history of these people disclosed a list of 121 successive 
kings, and the fact that, during the reign of the 98th, 
there had been an eclipse of the sun, enabled hup to 
fix the date of that reign at 1680, 

The account of these highly organised, peaceful, and 
industrious people is fascinating; their arts and crafts 
are probably the finest in Africa. Tall, individuals 
with refined Hamitic features are conspicuous among 
the aristocrats in general, and especially those of tihe 
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royal dan, the Bambala, forming a contrast to the 
common Bantu population. Tradition relates that the 
first Bushongo king came from a far country in the 
north, and that in the journey to their present home 
the Bushongo crossed four great rivers. Mr. Torday 
has produced considerable evidence to show that this 
tradition is correct, and further, that Hamitic invaders 
from the neighbourhood of Lake Chad came south 
some time in the sixth century, conquered the Bantu 
inhabitants, who were closely akin to the Baluba, and 
founded the Bushongo nation. Mr. Torday saw reason 
to suppose that, between the Kasai and Loange rivers, 
he would find among the Bakongo and Bashilele a 
people similar to the original Bambala, before their 
admixture with the Baluba. The country had never 
been visited by white men before and was hostile to 
strangers; his adventures in this region make good 
reading, but, on account of the hostility and suspicion 
aroused, ethnological work was scarcely possible, and 
he failed to discover the evidence he was seeking. He 
was, however, rewarded by finding a high percentage 
among the Bashilele with Hamitic features. 

(3) Returning to Mr. Norden’s book, we learn that 
the author travelled from Lake Tanganyika to the 
Atlantic, and that he stayed in government stations, 
plantations, missionary stations, mining centres, and 
native villages, upon all of which he makes remarks 
with an extreme naivete. Whereas he was able to 
make first-hand observations on the government’s 
servants, missionaries, and traders personally, his 
comments on the natives arc culled either from these 
former, or from the explanations of his boy, Pierre, 
and suffer accordingly. Thus, of the Bushongo, he 
states that the Lukango is the king, but the Nyimi is 
the supreme judge. As a matter of fact, there is no 
trace of such a division of function, both of which are 
held by the Nyimi; Lukango is the Balabu title for 
the Nyimi. The government of this nation was fully 
investigated by Mr. Torday and published m his 
" Notes ethnographiques ” (Bruxelles, 1910), and it 
is to be regretted that Mr. Norden has failed to add to 
our knowledge of these interesting people. 

Brenda Z. Seligman, 


Schools of Psycho-Analysis. 

Sigmund Freud: his Personality, his Teaching , and his 
School By Frits Wittels. Translated from the 
German by Eden and Cedar Paul. Pp.387. (London: 
G* Allen and Unwin, Ltd., 1934.) xor. 6d. net. 


^TpHIS critical history of the psycho-analytical move- 
i tnent, as seen from within by Dr. Fritz Wittels, 
is of necessity, and admittedly, biassed by his own 
Ho describes how five years of friend- 
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ship with Freud was followed by an estrangement, 
which, however, has not prevented Freud from acknow¬ 
ledging the merits and pointing out the drawbacks of 
the book in a letter from which extracts are reproduced 
as an introduction. A biography is combined with a 
running criticism of Freud’s views as their development 
is described, and the personal conflicts are traced that 
led in turn to the secessions of Jung, Adler, and Stekel, 
for the last of whom the author expresses an admiration 
which obviously influences his own opinions. The 
picture he draws of the faithful disciples who will 
recognise no other authority than Freud, and of the 
dissentients who became outcasts from the fold, has 
few likenesses in the history of science. The pioneer 
psycho-analysts were surely not like other people, and 
for this a glance at the history of the movement offers 
explanations. The contumely and abuse that fell upon 
them ensured the selection of those careless of the 
opinion of the herd, whilst the slighted herd instinct 
demanded in turn the formation of a defensive sect. 
The absence of effective criticism free from emotional 
bias aided the isolation from, and contempt for, the 
outer world of science and medicine. 

That psycho - analysts have resigned themselves 
to this condition of affairs is perhaps the most un¬ 
fortunate outcome of the position. Wittels notes 
the resemblance between the schisms of the psycho¬ 
analytical schools and those of the early Christian 
sectaries, and in himself carries the resemblance 
a stage farther. Nothing matters to him except these 
schisms; no opposition to Freud exists but from 
the seceders; the world consists of believers and 
dissenters on one hand, and of Turks, infidels, and 
heretics on the other, and the latter do not count. 
That Freud himself did not willingly accept the position 
is shown by his remarks during the Nuremberg congress 
in 1909: “ It is absolutely essential that I should 
form ties in the world of general science. I am getting 
on in years, and am weary of being perpetually 
attacked.” 

For the ordinary reader of this book—-which gives 
an outline of Freudian theory as approved by Dr. 
Wittels—there will be difficulty in separating science 
from art, observation from deduction, accepted theory 
from individual speculation, and it is indisputable that 
the same difficulty will meet him in many books on 
psycho-analysis. Yet it is desirable that psycho¬ 
analysis should be subject to the canons of science, and 
on p. 54 the author indicates a starting-point at which 
scientific judgment may be applied. He declares that 
the psycho-pathologist can find in the unconscious an 
adequate cause for neurotic anxiety and can demon¬ 
strate it to others. The statement is definite, and there 
are many psycho-pathologists who will support it; that 
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the primary basis of anxiety is the sex instinct in some 
pathological development is likewise a question that 
may be scientifically approached in an atmosphere free 
from the dust of prejudice. The barrier that Dr. 
Witttls accepts as part of the natural order of things 
must be broken down in the interests of science and 
medicine as well as of psycho-analysis. M, C. 


Our Bookshelf. 

Bituminous Substances • Scientific Progress of Practical 
Importance during the last Fifteen Years. By Dr. 
Percy Edwin Spielmann. Pp xvi + 206 + 8 plates. 
(London • Ernest Benn, Ltd , 1925 ) 15s net. 

Bituminous substances are here interpreted as 
“ asphalt ” in its varied form and utilisation, but the 
treatment of the subject is essentially physico-chemical, 
wherein this volume differs as a text-book from its 
predecessors 

The complexity of the chemistry of petroleum, more 
particularly its products of high boiling point and 
molecular weight, is well known, but the chemistry of 
asphalt is the least understood of all. For this reason 
it was a bold effort to compound in a small volume the 
essence of our knowledge, so far as it has progressed, 
of the constitution, properties, effects of heat, ageing 
and solvents, critical physical and chemical tests and 
behaviour under diverse experimental and practical 
conditions, of this remarkable substance From the 
earliest times (according to the author, 12,000 years 
ago) there are isolated references to the utilisation of 
bitumen in the service of man, chiefly as an adhesive 
material; history further shows that throughout the 
progress of civilisation, man availed himself of this 
natural product without in the least understanding 
its true nature and composition To-day we recognise 
extended uses of bitumen, but theory still lags far 
behind practice, and our knowledge of its chemistry, 
as indeed our methods of investigating it, are mainly 
empirical, if not actually arbitrary 

In “ Genesis of Petroleum ” the author revealed 
his knack of extracting successfully the pith of pub¬ 
lished work from many sources (often inaccessible to 
most people), and of presenting it in the form of a 
coherent summary of progress; in the present work 
he does much the same thing, supplementing data 
thus obtained with results of personal research and 
that of his former colleagues. One cannot but welcome 
a book of this description, even though it must be 
regarded as an interim report and be subject to the 
limitations of such publications. H. B. M. 

Money Scales and Weights By T. Sheppard and J. F. 
Musham. Pp. vi + 221. (Hull: A. Brown and 
Sons, Ltd.; London : A. Brown and Sons, Ltd.; 
Spink and Son, Ltd., 1924) 10y. 6 d . 

The versatile curator of the Hull Museums has collated 
in this volume the notes on coin scales and weights— 
mainly with reference to the unique collection in his 
charge—which have appeared during recent years in 
the Numismatic Circular , together with a-few addenda. 
Mr. Musham has added a descriptive catalogue of the 
comprehensive series of English coin weights collected 
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by him and acquired by the Hull Corporation. The 
result should be of interest to the collector and the 
antiquary. As a reference work, however, its useful¬ 
ness would be much enhanced by the addition of a 
general index and a bibliography and by a careful 
editorial revision. One would expect the scales to 
be grouped according to their principles of construction, 
whereas the fundamentum dtvtstonis that has been 
selected is the structure and decoration of their cases. 
The descriptions of the vanous scales are disparate 
and contain much needless repetition. Dates are 
sometimes assigned without any apparent evidence; 
the balance described under No. 151 is given the date 
1765, but the patent for it was not granted until 1774. 
The word “ crescentric ” is persistently used for 
“ crescentic.” 

A chat with a practical scale-maker would have 
facilitated clearer description and obviated, for 
example, the use of the term “ oil-caps ” for balance 
bearings (pp. 75, 79, etc.). The importance of the 
nature of these bearings does not seem to have been 
grasped, nor is investigation made as to the probable 
degree of accuracy with which the instruments may 
have fulfilled their functions. The illustrations are 
copious and good, but the explanatory diagram on 
p. 31 suffers from excessive reduction. 

Text-book of Cellulose Chemistry . for Students tn Tech¬ 
nical Schools and Universities as well as for Cellulose 
Experts By Prof Emil Ileuser Translated from 
the second German edition by Clarence J. West and 
Gustavus J. Esselen, Jr. Pp xi + 212. (London: 
McGraw-Hill Publishing Co., Ltd., 1924.) 12s. 6 d net. 

The literature of the chemistry of cellulose is pro¬ 
digious in quantity and very variable in quality, and 
bits of it may be found in anything from treatises on 
tropical agriculture to the prospectuses and reports of 
limited liability companies. Attempts have been made 
to collect it all between one pair of covers, but these 
have mostly resulted in tomes for reference rather than 
in books for students. With the development of 
technical education it has apparently been found neces¬ 
sary to teach students connected with the textile, paper, 
and other industries something about the chemistry of 
their common raw material—cellulose—and hence the 
demand for a text-book such as that under review. 

Bearing in mind the extent and character of the 
literature to be dealt with, Prof. Heuser has been 
remarkably successful in bringing the data into some 
sort of order and compressing them into reasonable 
compass. British chemists will, however, be somewhat 
surprised to find how small a part the British contribu¬ 
tion to knowledge of the chemistry of cellulose, both on 
the scientific and the technical sides, plays in Erof. 
Heuseris story. This feature of the book seems to have 
struck the translators, and in the chapter on the con¬ 
stitution of cellulose they have felt it necessary to 
insert a note describing some of the very important 
work on this subject done by Hibbert in the United 
States and by Irvine and his collaborators in Great 
Britain. Work on cellulose esters is so voluminous that 
the author is perhaps not unreasonable in devoting 47 
pages to itandonly 8 to cellulose ethers, though the latte? 
may be much more important in their beating on the 
constitution of cellulose than the former, T. A* ft 
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The Psychology of the Unadjusted School Child . By 

Dr. John J. B. Morgan. Pp. xi + 300. (New York : 

The Macmillan Co., 1924.) 9 s, net. 

This is a valuable addition to the literature of the 
psychology of education and should be read with great 
profit not only by professional psychologists and 
teachers, but also by every one who is interested in 
that most artistic of the arts—character-building The 
work is, in a sense, a study of individual differences 
that are emphasised almost to the point of being 
abnormalities, and an attempt to trace these to their 
causes. 

After a section discussing the nature of mental dis¬ 
turbances, five sections follow in which various ways 
of adjustment or mal-adjustment with reality are 
lucidly, simply, and accurately sketched out There 
is the direct struggle and compromise with reality in 
its various forms. This is treated in some detail, and 
always with practical and useful suggestions for the 
teacher or parent as to how the growing mind should 
be helped in its process of adjustment, and not hindered, 
as is often the case—even up to the point of fostering 
mal-adjustment—by the treatment it receives at their 
hands. Section vn. contains a chapter upon the 
prevention of abnormalities of character. This is not, 
and cannot be in the present state of our knowledge, 
final or exhaustive ; but it is all on the right lines, 
and follows such principles as have already been 
established by psychology. 

The main conclusion which is reached by Dr 
Morgan is that, since education is not merely the 
imparting of information, but also the formation of 
character, it is not the technique of teaching, but an 
understanding of human nature which can only be 
obtained by studying mal-adjustments that is needed 
by the teacher. Conflicts begin early in life ; and mal¬ 
adjustments take root and grow readily. To prevent 
them, or to root them out before they have had time 
to consolidate themselves, is really the highest privilege 
of the teachmg profession, a privilege which the teacher 
should understand how to exercise. 

Fundamentals of Vocational Psychology . By Prof. 

Charles H. Griffitts. Pp. xiii + 372 (New York: 

The Macmillan Co., 1924.) 12$. net. 

The problem of vocational guidance is that of ascertain¬ 
ing the special aptitudes of any individual for a given 
trade or profession. Accordingly its solution lies in a 
study of individual differences in such a way that they 
may be practically determined in any given case. 
Much attention has been given by psychologists to this 
.matter of late, and Prof. Griffitts' book contains an 
excellent presentation of vocational psychology so far 
as it has been yet worked out. Physiognomy is dis¬ 
cussed at great length as an indication of aptitudes; 
but the conclusion is reached that inferences from it 
are of little validity, and the interview* is emphasised 
as the best guide in the selection of employees and, 
generally, in vocational advising. The psychological 
aspects of the interview are carefully presented, and 
’tatifig scales with regard to character dealt with. As 
supplementary to the interview, tests are recommended 
as y devices which under certain conditions give results 
whidh are valuable to the interviewer." 
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It will be seen that the author is not one of those 
who expect everything from tests in the present 
immature state of this department of applied psycho¬ 
logy. Indeed, he recommends great caution in their 
use. A number of tests are given in detail as to 
methods and technique ; but the reader is reminded 
that there can be no applied psychology without a back¬ 
ground of sound theory , and, in consequence, general 
psychological principles are emphasised throughout. . 

Rejuvenation: the Work of Steinach, Voronojf , and 
Others . By Norman Haire. Pp, 223 + 2 plates.^ 
(London : G. Allen and Unwin, Ltd., 1924.) 7 s 6 d. 
net. 

The author set himself the task of writing a book 
that should make the subject of rejuvenation intelligible 
to the educated layman and yet be sufficiently technical 
to satisfy the medical reader in search of a general 
statement of the subject. He has succeeded in his 
attempt. The book can be recommended to those to 
whom it is addressed. A layman seriously seeking 
information will find in it a fair statement of the facts 
concerning the operative methods by which rejuvena¬ 
tion is attempted and a trustworthy analysis of the 
results of the work that has already been done in 
this particular field. Its great value to the medical 
man is that it gives a review of the whole subject and 
guides one to deeper reading. 

A very complete list is given of the recorded cases, 
both in animals and man, and the relative merits of 
vasoligature, gonad implantation and irradiation are' 
discussed. The American and Continental literature 
has been well searched and the records tested against 
the author’s own case-histories The author points 
out that the earlier reports emphasise specially the 
sexual rejuvenation, and maintains that m the human 
beings this is by no means the most important or most 
striking result of the operation. 

The Extra Pharmacopoeia of Martmdale and Westcott . 
Revised by Dr. W. Harrison Martindale and W. Wynn 
Westcott. Eighteenth edition, in 2 vols Vol. 1. 
Pp. xxxviii + 1163. (London . H K. Lewis and Co., 
Ltd., 1924 ) 27*. 6 d net. 

This book is well known to all British pharmacists and 
medical men, and the frequency with which new 
editions have to be issued is sufficient indication of its 
trustworthiness as a work of reference to the enormous 
number of drugs, chemicals, and ingenious combina¬ 
tions of these now used m medicine It is more than 
four years since the last edition was published. In the 
interval, many advances have been made in the treat¬ 
ment of disease, and the authors have shown their usual 
skill jn selecting from the pharmaceutical and medical 
literature that accumulates during such a period those 
items, that are likely to be of permanent value. While 
full attention is given in the new edition to such 
important subjects as the use of insulin in diabetes, the 
treatment of syphilis with preparations of bismuth, 
new synthetic remedies for trypanosomiasis, and new 
methods of dealing with leprosy, the numerous small 
advances in medicine and pharmacy by which constant 
progress of a less striking character is being made, are 
not neglected. 
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Letters to the Editor. ‘ 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
$an he undertake to return , nor to correspond with 
the writers of refected manuscripts intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous communications.) 

Ether-drift and the Relativity Theory. 

The brief messages in the daily press with regard to 
Prof, IX C. Millers experiment have aroused much 
interest and bewilderment; it is therefore of great 
value to have Dr Silberstem’s authoritative account 
in Nature for May 23. Comment on the experiments 
themselves would be out of place until the details are 
published ; but it may not be premature to point out 
that the surprising hypothesis of ether-dnft, by which 
it is proposed to account for the results, is disproved 
in advance by the daily measurements at astronomical 
observatories These measurements constitute a test 
for differential ether-drift much more delicate than the 
Michelson-Morley experiment 

According to Dr. Silberstem's summary, the ether 
is gliding over the earth at a speed which increases 
from about zero at ordinary ground-level to 10 km , 
per sec. at the summit of Mt Wilson. There is thus 
a rapid rotational motion of tins part of the ether. 
So early as 1845, Sir George Stokes showed that in 
order to conform with the astronomical facts of 
aberration the motion (if any) of the ether must be 
ir rotational 

The difficulty is seen vividly if we consider the 
curvature of a ray of light coming to us from a star, 
taking account of this ether-flow A ray which is 
vertical at the summit of Mt. Wilson wlII on reaching 
sea-level have an inclination of 7*. Thus observations 
of absolute star-position at mountain observatories 
and at sea-level will be discordant by amounts of this 
order. An error of the order 7* variable according to 
the time of day, would play havoc with fundamental 
astronomy. 

The Michelson-Morley experiment was originally 
performed because it was thought—mistakenly, as we 
now realise—that it would measure absolute ether- 
drift For many years it was in sole possession of this 
field of inquiry. In the new application to differential 
ether-dnft it is invading a field in which the facts have 
long been established by delicate observations, and 
it is difficult to regard it as a senous competitor. 

A S. Eddington. 

Observatory, Cambridge, 

May 25. 


The Faraday Benzene Centenary. 

In a recent letter (Nature, April 18), I ventured to 
counsel chemists to go back to the land—to study 
Faraday. Since then, m the Times (May 16), I have 
urged that Faraday’s great discovery of benzene, 
one hundred years ago, should henceforth be com¬ 
memorated on June 16, the day on which u was 
communicated to the Royal Society of London. 
Surely we should make this a saint's day in our 
chemical calendar. The public has its Saint Lub¬ 
bock's days, for the mere purpose of resting from its 
labours—m days when labour is beginning to be 
regarded as a work of supererogation. Why not a 
chemists’ rest-day for the purpose of contemplation; 
to give emphasis to our recognition of the import¬ 
ance of Faraday's discovery and its astounding 
consequences : more particularly, as an outward ana 
visible sign of our belief in the method we wield in 
our search for truth ? 
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As an analytical achievement and as an astounding 
demonstration of the power of the human intellect 
to penetrate into the mysteries of matter, the great 
benzene chapter in organic chemistry, built upon the 
foundations Faraday laid, may be ranked above ail 
others. It 19 for chemists to show that our science 
of chemistry has a mission in society—to make, at 
least, its simple principles understood. This we 
must do, if workers in any way believe that the method 
they wield is of moral significance and not a mere 
means of dissecting Nature, 

It is clear that the politicians are not with us and 
that even industry has but a half-hearted belief in 
our ability to serve it. That the public do not 
understand us is certain Our nation is behind other 
nations in appreciation of the work done by the 
scientific inquirer and its value to society. An 
occasion like the approaching centenary would 
command wide sympathy abroad but ordinary 
engfigements will come before it with our politicians. 
We owe it to ourselves to break down tne barriers 
of ignorance, there m large measure because of our 
constant disregard of opportunity and our failure to 
cultivate public attention and appreciation. 

At whatever effort, chemists are called upon to give 
proof, at the approaching centenary celebrations, that 
they, at least, can appreciate the spirit in which 
Faraday led the way in the battle against ignorance, 
as an exponent of the laboratory method and as a 
philosopher. The advice he tendered, best studied 
in his writings and in the striking biography we owe 
to Bence Jones, is of incomparable value. It were 
well if we had a book of excerpts of his sayings, to 
guide us in our moments of weakness and* keep us 
in the straight and ever narrow path of scientific 
rectitude. The poets have their anthologies ; why 
not the philosophers ? 

Let us, at least, now show that we are not wanting 
in public spirit in our own cause. 

Henry E. Armstrong. 


Depth-recording with Plankton-nets. 

The concise account given by Mr. F. S. Russell 
in Nature of April 25, of the behaviour of nng-trawl 
nets when towed, enables an attempt to be made to 
solve the paradox of his diagrams. The shape of 
the warp during each haul may be compared with 
an imaginary catenary of reference. For this pur¬ 
pose the resistance of the net may be replaced by a 
horizontal force acting at the lowest point of an 
imaginary warp constituting a true catenary, and 
use may be made of Mr. Russell's observation that 
it is the practice to keep the angle of entry of the 
warp into the water constant at 40° With a con¬ 
stant angle of 40°, the ratio of bight to dip of a true 
catenary is 5*4954, and the ratio of span to dip is 
4 9955* bight and span being measured between 
supports at a common level. In terms of these two 
constants, and of the particulars of the wire-rope, 
may be calculated the tension at the winch, the 
tension at the lowest point of the catenary, and the 
resistance of the warp through the water* Moreover, 
from the given particulars of the net an estimate 
may be made of its resistance for any required speed. 
Then, by equating the expression for this resistance, 
to the tension at the lowest point of the catenary, 
tfie speed through the water may be estimated* 
At high speeds there would be disturbances; but as 
Mr. Russell states that the engine was run 0 dead 
slow/* there is sufficient probability of an approach 
to a solution that will not encroach too far mto the 
region of piscatorial credulity, to justify this method 
of interpretation* m 
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Prom the dimensions given on p, 603, the resist¬ 
ance of the net may be judged to be about 68 K a lb., 
and the resistance of the 2-in steel-wire rope to be 
about 0 76 K* lb, per fathom, where K is knots 
In the table, the results of the calculations are 
arranged in the same order as the hauls in Mr. Russell’s 
diagrams, Figs, i, 2, and 3 here repeated. 


Im. .< ... . 1 .i ftwvrif 

If I I# I to 6 10 9 0 



Fioa 1 , a, and 3 are tracing? of records obtained during three series of 
hauls. Each haul, represented by a curve, is of ten minutes’ duration 
(time of “ shooting ’* and ** hauling ** not included). The net enters 
the water on the nght-hand side of each curve. Above the curve for 
each haul is inserted the length of wire used, in fathoms 


instrument for recording depths was working per¬ 
fectly Consequently the anomalies referred to by 
Mr Russell are to be attributed primarily to varia¬ 
tions of speed throughout a haul. At low speeds 
these changes of speed are probably large compared 
with the speeds. There were also changes of angle. 
Column 10 is only a rough estimate, but the general 
character of the warp-resistance is demonstrated. 

If further tests are earned out, it might be possible 
to obtain direct measurements of tension at the 
winch for comparison with Column 6 A note on 
speeds would also be useful for comparison with 
Column 8. It would be an easy matter to prepare w 
tables in a similar manner for a useful range 01 angles 
and lengths of warp Kollo Apple yard. 

April 30 ___ 

The Origin of Adaptations. 

Last December, before the American Society of 
Zoologists, Prof M F Guyer delivered an admirably 
lucid and well-reasoned address entitled “ Soma and 
Germ 11 Near the end he says (American Naturalist, 
March-April, 1925) 

“ The fact is that biologists have never yet hit upon 
an explanation of the marvellous adaptedness of 
organisms to their environment which does not put 
a tremendous strain upon our credulity And when 
we view it with unprejudiced eye it seems to me that 
the theory which would attribute adaptation to the 
mere accumulation of such chance variations as 
happen to be favourable is the most incredible of all. 
Time and again m the past, according to paleonto¬ 
logists, whenever new possibilities for existence 
occurred, forms of life admirably adapted to those 
conditions have come to occupy the new habitat In 
some way the environment has moulded these new - 
inhabitants to its bounds, and it takes more faith than 
I personally possess to believe that it has all been 
done by the negative method of killing off, generation 
after generation, the non-conformists—those in which 
the happy accidents, or rather the innumerable inter¬ 
related series of accidents, has not occurred ” 


(!) 

(*> 

(3) 

( 4 ) 

(5) 

(6) 

( 7 ) 

W 

(9) 

(10) 

Length of 
Warp. 

Whole 
Bight of 
Catenary. 

Calculated 

Dip. 

Bight 

3*493 

Observed Dip. 
From Figs i, 
a, and 3 

Calculated 
Whole Span 
of Catenary. 

4 993 X dip. 

Calculated 
Tension at 
Winch 

f-io ajxdip. 

Calculated 
Tension at 
lowest Point 
of Warp 
f ,-7 86 X dip 

Calculated 

Speed 

K~W‘. 
v 68 

Calculated 
Resistance 
of Net 

68 

Calculated 
Resistance 
of Warp. 

0 76 K‘L 

L, Fathoms. 

Fathoms. 

v Fathoms, 

Fathoms 

Fathoms. 

lb 

lb 

Knots 

ib 

lb. 

10 

20 

364 

*’5 to 7 

18*2 

37 3 

i8 6 

0 65 

286 

3 2 

20 

40 

7- j 3 

9 to 11 

364 

74-6 

57 2 

O 02 

57 -t 
85-7 

, 12*8 

30 

60 

10*9 

15 to 21 

545 

112 

S 5 7 

I 12 

28 9 

50 

IOO 

ld*2 

18 to 27 

909 

IB? 

M 3 

i 45 

143 

80 0 

35 

70 

12*7 

18 

63 4 

X 30 

99*8 

1*21 

998 

39 3 

20 

40 

7‘28 

6 to 9 

364 

74*6 

57 ' 2 

0*92 

5 l'i 

8-5 

lo 

1 

20 

3*64 

3 to 7 

18-3 

37’3 

1 

28*6 

O 63 

28*6 

3’2 

110 | 

220 

40*0 

29 to 39 

199-8 

410 

314 

215 

314 

387 

60 ! 

120 

21*8 

13 to 19 

108-9 

1 223 

J 7 * 

1-58 

171 


30 J 

60 

10*9 

5 to 13 

54 5 

ri2 

85*7 

1*12 

85*7 

28 9 


Comparing columns 3 and 4, the calculated dips are 
®eea to be in agreement with the corresponding 
average of the observed dips, except in the third 
haul, which happens to be also the one singled out 
W Mir, Russell as an example of a “ bad result. 
Fortunately! the tenth haul is Identical with the 
Wd hi length of warp, and in this instance the 
dip indicated by the imaginary catenary. Column 3, 
if iairV representative of the observed average, 
Citato 4. ■% may he inferred that the Admiralty 




Without disputing the extraordinary importance 
and interest of P*of. Guyer’s researches we may, I 
think, present certain considerations which should 
qualify his conclusions. Presumably it is agreed 
that alterations in the germ-plasm, which find ex¬ 
pression in heritable vanations, are caused in some 
manner—that is to say, are part of a connected 
sequence of events. The question is, whether the 
causative agents, whatever they may be, are purpose¬ 
ful in the sense of being directly related to the 
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functional significance of the resulting changes Prof. 
Guyer appears to think so, because in his view the 
development of adaptations in so many organisms 
and in such diverse ways makes any other view too 
great a strain on credulity 

Many others have held similar opinions The 
distinguished entomologist, the Rev. Wm Kirby, 
wrote in 1800 : 

** This visible world, by types indeed and symbols, 
declares the same truths, as the bible does by words 
To make the naturalist a religious man, to turn hvs 
attention to the glory of God, that he may declare his 
works, and in the study of his creatures see the loving 
kindness of the Lord, may this in some measure be 
the fruit of mv work." 

Because scientific men are no longer accustomed to 
use such phraseology, they overlook the fact that 
such writers as Kirby were not expressing mere con¬ 
ventional piety, but were stating what they regarded 
as profound truth properly deducihle from their 
researches The contrary view, that things happened 
by “ chance," was as difficult for them to believe as 
it is for Prof Guyer No one who thinks deeply can 
altogether escape convictions of this sort, and the 
mind is wholly baffled in attempting to connect the 
higher flights of the human intellect with the ordinarily 
understood products of metabolism. But while thus 
confessing sympathy with Prof Guyer, and no less 
with the Rev Wm Kirby, it may be well to consider 
" with unprejudiced eye " what are the real findings 
of palaeontology 

The recent work of the physicists has enormously 
increased our estimates of geological time The 
significance of this for biology has not yet been fully 
grasped Evolution has been a process of extra¬ 
ordinary slowness Modern work on extinct animals 
and plants, as shown by their remains, emphasises 
the amazing permanence of structures Consider 
first the limited number of fundamental tissues which 
go to make up animals Then, when wc study fossil 
insects, plants or molluscs, we find indeed great 
numbers of species, but these developed largely by a 
sort of shuffling of characters, with surprisingly little 
that is new even m millions of years Mammals have 
evolved much more rapidly, yet we who contemplate 
the results are always prone to speed up mentally the 
process, after the fashion of the cinema Palseon- 
tologv also teaches that innumerable forms have 
failed to become adapted, and have died only locally 
or entirely Jn short “ admirably adapted " species 
have not appeared " whenever new possibilities for 
existence occurred," but have developed here and 
there, during vast periods of time, naturally accumulat¬ 
ing on the earth and filling it with beings whose origin 
bailies our imagination In the long run, and at the 
sacrifice of innumerable lives, Nature scores an amazing 
success, but our impatient thought cannot tediously 
follow the process The contrary view, that the germ- 
plasm is permanently altered as easily and significantly 
as Dr. Guyer seems to postulate, is the one which strains 
our credulity, because it should apparently give us 
modifications far more rapid and purposeful than the 
obseived facts indicate T D A. Cockerell. 

University of Colorado, 

Boulder, March 17 


The Jet-wave Accelerometer. 

In the issue of Nature of April ii, p. 530, Prof. 
Paul Kirkpatrick has, under the heading " Absolute 
Seismometry . a New Method,” described a device in 
which a liquid jet is used for the recording of the 
motion of a body 

A similar apparatus, the jet-wave accelerometer, 
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has during the last year been studied in my laboratory, 
I think I may, therefore, be able to throw some light 
on the subject in question, and especially on the 
problem : What is actually recorded by the jet ? I 
may mention that it was a paper by Prof. K. Prytz, 
” acceleration mesuree au moyen d'une flamme” 
(Le Journal de Physique et Is Radium, S£r. 6, 4, 
1923b which caused me to take up the investigations 
on tne jet-wave accelerometer eighteen months ago, 
It occurred to me that the flame used by Prof, Prytz 
might be considered as a jet, and that consequently a 
liquid-jet might be utilised 
for the same purpose as the 
flame. 

When a perpendicular 
jet is attached to a body 
moving to and fro in a hori¬ 
zontal direction, we may 
ask, What zs recorded by the 
relative deflexion of the jet at 
a certain distance x from the 
jet-hole? It may easily be 
shown that, when x is 
sufficiently small, the ac¬ 
celeration of the body is 
recorded, while at greater 
distances the velocity of the 
body is traced. 

The first statement may 
be proved in the following way. If the motion of the 
nozzle N (Fig. 1) is represented by 

V =/(/).(I). 

the velocity is f'(t) and the acceleration /'(/). In 
order to calculate the relative motion of any jet- 
particle, say the particle which leaves the nozzle at the 
moment t 0 , we have to apply the relative acceleration 
-/*(/) to the particle. If the deflexion is observed 
at so short a distance x from the nozzle that f*(t) does 
not alter essentially in the time used by the particle 
to travel through x, then the deflexion y is determined 
by 

d 2 y _ _ 

dt* ~ ~ 


t ty 

o^f\ f |-* 

LILlJj_. 
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, 1 
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- 1 _ 
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Flu i, 


= -/'('.) 


0 ), 


from which we get 

y--W- *.)*/'('.) = -*©/'(<- 1) 


(3). 


v being the velocity of the jet. Thus, y records the 
acceleration with a delay of x/v, t.e. the time for the 
particle to move from the nozzle out to the distance x. 

The second statement above is directly verified by 
an inspection of Fig. 1. From this figure it is seen 
that the deflexion at any distance x is given by 


■ ■ . (4). 

When the deflexion is due to a vibratory motion, the 
quantity [/(<) - /(<„)] will ultimately, as x increases, 

become insignificant compared to -f'(t 0 ) t and then 

the deflexion may be written 



The deflexion thus records the velocity f f (t) with a 
delay x/v. 

In Fig. 2, 0 denotes the variation with time of the 
angular deflexion of a pendulum, with a period of 
about 3 3 sec., while y represents the relative deflexion 
of a water-jet attached to thependulum and sheltered 
against the air-resistance. The deflexion was con¬ 
sidered 9 cm. below the nozzle, and the level of the 
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water in the reservoir was a cm. above the nozzle. 
The y-curve was calculated from all the relative 
accelerations acting on the jet, ».«. the radial, the 
tangential, and the Coriolis acceleration. By means 
of a device which cannot be described in this paper, 
the moment of the passing through zero of the jet and 
the amplitude of the osculations of the jet could be 
observed with a fair degree of certainty. The observa¬ 
tions fell within the intervals indicated in the figure 


eiruduvt>) 
yftnd 



by hatching and thus closely confirm the theory. It 
should especially be noted that the observed amplitude 
agrees with the calculated. This means that the jet- 
wave recording the acceleration does not show any 
damping, a fact which was anticipated from earlier 
experiences with the jet-wave. 

Jul Hartmann. 

Physical Laboratory II., 

The Royal Technical College, 

Copenhagen, April 16. 


The Origin of the Continents. 

Dr. R. H. Hast all’s interesting article in Nature 
of May 2, p. 646, raises what is perhaps the most 
difficult problem or group of problems that geo¬ 
physicists have yet to solve* In considering the 
origin of the continents, the essential points to be 
explained are the restriction of the continental blocks 
to little more than one-third of the earth's surface 
and the marked asymmetry of their distribution. 
The formerly popular " tetrahedral" hypothesis, 
apart from its descriptive inadequacy, has hitherto 
failed hopelessly when confronted with the principle 
Of iaostasy. It clearly implies a process of lateral 
differentiation whereby the earth’s store of granite 
could become strongly concentrated at the comers 
and along the edges of the alleged tetrahedron, leaving 
interior Of the fades, corresponding to the oceanic 
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areas, substantially free from granite Otherwise the 
tetrahedral form would be unstable and therefore 
temporary. No one, however, has succeeded in 
devising any workable process arising out of the earth’s 
contraction which would lead to such lateral concen¬ 
tration of the continental rocks 
The absence of a granitic crust from two-thirds of 
the earth’s surface has often been correlated vaguely 
with the separation of the moon from the earth, but 
generally on the assumption that before separation 
took place the granitic crust not only existed, but 
was also uniformly distributed Even if the earth 
lost two-thirds of its crust to the moon, the part A 
retained would not remain in one hemisphere. Jeans ' 
has shown conclusively that if a thin crust floating on 
a liquid interior had ever been restricted to one side, 
it would break up and spread until the blocks were 
evenly spaced over the whole surface 

It is, however, highly improbable that a granitic 
crust ever existed as such while the more basic under¬ 
lying materials were still liquid It is much more in 
accordance with modem petrological ideas to consider 
that the constituents of granite (together with a large 
proportion of the water of the existing oceans) would 
remain fluid for some time after the bulk of the basic 
material beneath had solidified On this alternative 
assumption I recently put forward the following 
suggestions in an attempt to explain the initial 
restriction of the continents (Mining Magazine , Feb¬ 
ruary 1925, p. 95) It seems most probable that the 
first solid silicate material to form would have the 
composition of pendotite and would accumulate at a 
great depth. Lying beneath it would be, presumably, 
the immiscible metallic core; and floating above it the 
still fluid magma from which more ultrabasic matenai 
and the whole of the basaltic and granitic materials 
were yet to be differentiated. After the separation of 
the moon the com of the earth would be relatively 
displaced to one side, and the magmatic ocean would 
therefore become deeper on one hemisphere than the 
other At a later stage, when basaltic material had 
solidified, the residual magma would be granitic m 
composition, and this would continue to be confined 
to one hemisphere, provided that the viscosity of the 
interior had been high enough to prevent the displaced 
core from becoming central within the time then 
elapsed since the birth of the moon If, finally, the 
granite solidified before the core attained a stable 
position, then a permanent departure from sphericity 
would be established The earth would thus have had 
from the first a depressed heavy " Pacific ” area, and 
a broad continental area standing high 111 virtue of 
the lower specific gravity of its rocks 

Dr Jeffreys tells me that if the internal viscosity 
had been sufficiently high to retard the recovery of 
the displaced core to the extent required by the above 
suggestions, then it becomes increasingly doubtful 
whether the moon could have separated according to 
the resonance theory. It is possible, however, that 
an alternative mode of origin for the moon may be 
found, and that it may not be necessary to abandon 
the possibilities arising from a displaced core 

It will be noticed that neither the " stripping off " 
nor the " displaced core ” hypothesis gives a distribu¬ 
tion ot the continental masses corresponding to that 
which now exists. The one distribution is too dis¬ 
persed, the other too circumscribed But m neither 
case need this alone be regarded as a necessary defect. 
Interest in the Wegener hypothesis of continental 
drift has made familiar the conception of lateral 
movements, and that these may be intermittently 
possible must now be seriously considered in view of 
Joly's theory of a periodic fusion and solidification 
of sub-crustal magma fc due to the accumulation of 
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radio-thermal energy, The actual distribution of 
the continents may therefore be the result of their 
geological history, Their lateral restriction presents 
a more fundamental problem, and if it cannot be 
correlated with the birth or former proximity of the 
moon, it will be difficult to discover any other external 
constraint capable of providing an explanation 

Arthur Holmes 

Department of Science, 

University of Durham, 

South Road, Durham 
May 5 


The Cresswell Engravings, 

The account in Nature of May 2, p 658, of the 
excavations at Cresswell Crags, and the discovery of 
engraved bones, calls for some comment from me as 
being the first to cast doubt on the authenticity of 
the engravings, Some time ago, and before the 
meeting, I expressed the opinion to my fellow cave- 
worker, Mr A Leslie Armstrong, that the markings 





Fig z —Portion or ar» eroded human skull, with (belotv) tracing made to 
show animal heads by outlining <*ome of the eroded grooves. 

on the three bone fragments from Mother Grundy’s 
Parlour were due to the action of roots I also told 
him it was a mistake to outline the figures in Chinese 
white. At a later date the bones were submitted to 
Sir William Boyd Dawkins and he brought them in 
to me for an opinion I was able to convince him, by 
means of similarly marked bones in the Manchester 
Museum from excavations of various dates, that, 
beyond the two convergent incised lines on the 
” rhinoceros ” piece, the markings on the three bone 
fragments were due entirely to root-action and were 
not of human origin 

The most convincing piece of evidence is a human 
skull from a tumulus near Holyhead The outer 
surface of this skull is scored in all directions by 
characteristic half-tunnels formed by the action of 
roots, and it is quite easy by following certain of the 
grooves to make animal figures of them The accom- 
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panymg photograph (Fig. 1) shows a small portion of 
this eroded surface, slightly above natural size. I 
cannot see the slightest difference between the mark¬ 
ings on this skull and those on the three Cresswell 
bones. The misinterpretation placed upon the mark¬ 
ings on the latter mars what is otherwise an important 
piece of work I can speak with some knowledge 
about Mr. Armstrong’s skill as a cave-digger. 

The Pin Hole example is a genuine artifact and is 
of ivory, as reported to Mr. Armstrong and to Sir 
William Boyd Dawkins. It has been engraved with 
a conventional pattern by human agency, and con¬ 
trasts strongly with the three bone fragments from 
Mother Grundy's Parlour. 

It should be pointed out that the Mills mentioned 
in the previous account should be Mello. 

J Wilfrid Jackson. 

Manchester Museum, Manchester, 

May 12. 


Effect of High Tension Electric Fields upon the 
Discharge of Locomotive Gases. 

Owing to the simultaneous use of steam and 
electricity on the Swiss railways during the process 
of gradual electrification, a curious physical pheno¬ 
menon is seen when the mixture of smoke and vapour 
from a steam locomotive comes within the electnc 
field produced by the overhead conductors, which 
operate at a pressure of 15,000 volts, and a periodicity 
of 17 per second 

Under certain conditions the smoke and steam 
particles are seen to be in violent agitation, very 
rapid and rhythmical The phenomenon is not 
readily observed, the special conditions requisite for 
its production being realised only on rare occasions. 
It is not observable in the compact white clouds sent 
out by a heavily loaded locomotive, nor during the 
emission of.dark smoke just after firing ; neither is it 
seen during the heavy discharge from a locomotive 
while starting a train The most favourable con¬ 
ditions appear to occur during periods of minimum 
discharge of steam and smoke, when the singular 
palpitation suddenly appears and just as quickly 
disappears 

Owing to the fugitive nature of the phenomenon it 
is difficult to count the number of palpitations, but 
they are certainly of the same order as the alternations 
in electric tension. This and the requisite attenua¬ 
tion of the water droplets seems to indicate an 
essentially electric origin for the phenomenon. On 
the other hand, it is evident that the appearance is 
in no way connected with electrical discharge of the 
kind frequently seen between clouds in a thunder¬ 
storm, because the palpitation is invisible at night. 

During the day-time the palpitation is seen most 
clearly when the discharge from the locomotive 
appears " dark grey " against a bright background of 
sky, or when it appears as a white cloud against an 
overcast sky. Both these conditions point to an 
alteration in opacity and, correlatively, an albedo 
of the cloud mass, caused by a series of alternate 
condensations and re-evaporations occurring in 
synchronism with the variations in electric field. 
Apparently, under certain conditions of saturation, a 
positive charge will favour the formation of drops, 
whereas a negative charge leads to their disappearance 
by evaporation in the warm gases. 

In order to test the above explanation I attempted 
an experimental laboratory verification, using a 
Klingelfuess induction coil which wap controlled by a 
Roget helix dipping in mercury, and breaking the 
circuit 10 or 12 times per second. The pressure at 
the terminals reached about. 40,000 volts. The spark 
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pap plate was extended by a metal rod, extend¬ 
ing to within a few centimetres of a narrow orifice, 
through which issued a jet of water vapour from a 
small boiler. The boiler was heated electrically in 
order to avoid the production of disturbing ions 
through combustion, 

The steam remained almost invisible 90 long as the 
induction coil remained inoperative, but, as soon as 
the helix interrupter was started and the intermittent 
electric field established around the metallic rod, the 
appearance of the steam jet changed, its visibility 
fluctuating in synchronism with the dipping of the 
Roget interrupter and with the polarity of the electric 
field When the vertical rod was positively electrified 
the phenomenon was strongly marked, but when the 
conductor was charged negatively the results were 
not readily observable. 

Although this simple experiment did not reproduce 
fully the conditions obtaining on the electric railway, 
it illustrates and corroborates the hypothesis of the 
alternate condensations and rarefactions being caused 
by the alternating electric field 

P L Mercanton. 

Meteorological Office, 

Lausanne, Switzerland 


Intensities In Band Spectra. 

The correspondence principle alone is not sufficient 
to determine accurately the intensities of spectral lines 
for small values of the quantum numbers. But, as 
recent investigations have shown, it seems that, in the 
case of multiplets, this is possible with the aid of the 
rules found by H C Burger and H B. Dorgelo (Zeit f 
Phys, t 23, p 258, 1924), which state that the sum 
of the intensities of the lines coming from (or going to) 
a certain level must be proportional to the inner 
quantum number ( = statistical weight) of this level 

It is to be expected that these rules will also hold 
ood for band spectra. Some of the results obtained 
y applying them to the lines of a band are summar¬ 
ised below. 

(1) In a band with only a P- and R - branch 
without fine structure the intensities are, if the 
statistical weights a prion are 2m-i, proportional 
to: 

m~>m +1 . tne~ E '»l kT 1 { v 

w *H->m wr £ « + i/* r j ' * ' x ' 

For small rotational quantum numbers the intensities 
are symmetrical with respect to the missing zero line 

(2) f The P-branch is somewhat more intensive than 
the P-branch, the quotient for the two maxima being 

if the rotational energy can be represented by 
- A* . . , h* 

Em = 53 "/ * ■ and we put 8r ~*JkT "*' 

(3) If the band lines axe non-resolved doublets as, 
for example, in the CN-bands, the intensity distribu¬ 
tion must be another one, as m the case of true simple 
lines. With the interpretation of the fine structure 
given by A. Kratzer (Ann, d Phys 71, p, 72, 1923), 
or an alternative one proposed by the present writer 
( Physica , 3,1925), the factor m in (1) must be changed 
by 2m-1. 

(4) In such bands as the CN-bands, one or more 
lines in the neighbourhood of the zero line are simple 
instead of unresolved doublets. Such lines are not 
weaker than would be expected from the neighbouring 
lines, but have the normal intensity. 

(5) There are some possibilities which give alternat¬ 
ing intensities, as observed, for example, in the nitro¬ 
gen and hydrogen bonds. 

Equation (x) is the same as that found by E. C, 
Kemble (Pbys* 23^. 1, 1925) in removing the 
degeneration of the two rotational degrees of freedom 
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by an external field and applying the correspondence 
principle to the non-degenerated system. Such a 
procedure gives a better approximation to the true 
intensities also in the case of a multiplet, as was shown 
by E. Fermi ( Physica , 4, p. 340, 1924), but it remains 
an approximation. Besides, it is necessary to know 
how the system behaves in an external field, and as 
to molecules we know nothing certain about this point. 

Accurate quantitative measurements of intensities 
of band lines do not exist. The results are, however, 
in good qualitative agreement with the observations. 
If an application of the rules of Burger and Dorgelo to 
band lines is justified, intensity measurements will be 
of very great value in determining the structure of 
band spectra 

A more detailed account will be given elsewhere. 

G II Dieke. 

Instituut voor theoretische natuurkundc, 

Leyden, Apnl 27 


The Word ** Australopithecus M and Others. 

It has been stated by several critics that the word 
u Australopithecus " is a hybrid (Latin-Greek) term 
I am indebted to my colleague Mr T J Haarhoff, 
professor of classics in the University of the Wit- 
watersrand, for the information that pithecus was a 
recognised naturalised Latin word in Rome It was 
used by Cicero's own secretary Tiro and by other 
accredited writers, and more than a century before 
Cicero's time Plautus employed the diminutive 
pithccium It is, therefore, not surprising that both 
of these words are to be found in a standard Latin 
dictionary, such as that of Lewis and Short The 
still commoner cercopithecus is found m Pliny, Varro, 
Juvenal and Martial, to the last-named of whom (Book 
xiv. Epigram 202) we owe one of the most pleasing 
examples of the indiscriminate juxtaposition of the 
two words used by polished Romans for a monkey : 
Calhdus emissas eludere simius hastas 
Si mihi cauda foret cercopithecus eram 
" A monkey, cunning to avoid darts, hurled at me (the 
charge that) 

I should be a tailed ape, had I a tail " 

With regard to Homosimndae versus Homini- 
simiidae, surely the word is parallel with any other 
double nominal term such as Pithecanthropus or 
Anthropopithecus In defence of the introduction of 
the term Homosimiidae instead of Australopithecidae 
little need be said since the group intermediate 
between true apes and true men must have been man- 
apes and not all necessarily, much as one may antici¬ 
pate the discovery, southern-apes. 

Raymond A. Dart. 


Photo-electric Cells for Colour-matching. 

I notice m your description of the exhibits at the 
Royal Society Conversazione m Nature of May 23, 
p. 820, a brief mention of the method of colour- 
matching lamps by means of alkali photo-clectnc 
cells, shown by the National Physical Laboratory. 
As stated in the programme of the Conversazione, 
this method of colour-matching was first developed 
by the staff of the Research Laboratory of the 
General Electric Co., who kindly made for us the 
cells used, which are now being shown in the Royal 
Society's exhibit at the British Empire Exhibition. 
I shall be glad if you will allow me the opportunity 
of making this acknowledgment in your columns. 

J. E Petavbl, 
Director. 

The National Physical Laboratory, 

Teddington, Middlesex, 

May 26. 
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The Cooling of the Earth. 1 

By Dr. Harold Jeffreys, F.R.S. 


'T'lIERE are strong reasons for believing that the 
* earth was wholly fluid at an early stage of its 
history. My present topic is the manner in which 
such a fluid earth would solidify and afterwards cool 
to its present state. 

The best known account of the solidification of the 
earth is that given by Kelvin. Most of the rocks that 
constitute the crust contract when they solidify. 
According to Kelvin, then, the first stage in solidifica¬ 
tion was the formation of a thin solid shell on the outside. 
But this .shell was denser than the liquid interior, and 
therefore was unstable when floating on it. The shell 
therefore broke up and the pieces sank. A new shell 
then formed on the outside and the process was repeated, 
until the liquid was replaced by a sort of honeycomb; 
the cells filled with magma might become the seats of 
later vulcanism. 

This account requires to be modified to allow for two 
facts. Pressure raises the melting point, and also the 
temperature of a rock material. Also the earth is not 
composed of a single material, but of several with widely 
differing densities and melting points We wish to 
know how far these facts will modify the mechanism 
described by Kelvin. 

Taking the former effect first, let us consider what 
would be the actual course of events in the solidification 
of an earth composed of a single rock material and 
cooling by radiation from the surface. Matter cooling at 
the surface would thereby contract and become denser 
than that underneath, and therefore would sink, its 
place being taken by other matter from below. Thus 
the whole would be continually stirred up. But when 
the matter descends it enters regions of greater pressure, 
and consequently is heated The rise of temperature 
is estimated by L. H Adams, of the Geophysical 
Laboratory at Washington, as somewhat less than 
i° C. per kilometre of depth. So long as the earth 
remained fluid, then, the temperature in it would 
decrease downwards at this rate 

Now pressure raises the melting point of rocks to the 
extent of 3 0 C. for the pressure due to the weight of a 
kilometre of rock, mmh more than the effect of pressure 
on the actual temperature of a specimen of fluid. Thus, 
while the earth was fluid, the difference between the 
temperature of the fluid at any depth, and the melting 
point at the same depth, was greatest at the surface 
and least at the bottom. The temperature therefore 
reached the melting point first at the bottom, and 
solidification started there (at the centre of the earth, 
that is, since we are considering an earth of uniform 
composition). Cooling and agitation continued at 
higher levels, and the solid layer gradually thickened 
until it reached the surface. Thus the honeycomb 
structure would not be produced. 

Coming now to the differences of material within the 
earth, we can exhibit the principal constituents in the 
accompanying table. 

The materials are here arranged in order of increasing 
density. They probably form fairly continuous layers 
in the earth, the denser at the greater depths. The 

1 Based on a lecture delivered before the London MV h*Tnfl H nl Society 
on April 23. 9 

NO. 29OI, VOL. 115] 


first four are frequent at the surface, but the Femi is 
known only in deep-seated intrusions, and the nickel- 
iron alloy is only believed to occur deep down in the 


Layer 

Typical 

Rock 

Specific 

Gravity. 

Melting 

Point. 

Chief Constituent*, 

1 1 

Granite 

Diabase, 

Basalt 

Peridotite 

Nickel-Iron 

T 

2 66-2 72 
30 

33 

8 a 

— 300 * 

0* 

600*-xooo* 

1 aoo* 

X400* 

? 

Si 0 ,, AlfOf 

Si 0 „ FeO, CaO, MgO 

SiO„ MgO (in excess), 
Fe£>i 7 Ve 1 0 4 

Ni, re 


earth because some such material is necessary to account 
for the high mean density of this planet. The names 
Sal, Sima, Femi, and Nife are due to Suess ; each com¬ 
bines in abbreviated form the names of two character¬ 
istic constituents of the material. 

One of the first events in the formation of the earth 
was the settlement of the Nife to the centre. We know 
from the theory of the figure of the earth that its 
boundary is about 1400 km. down, so deep that it can 
have had no important effect in the evolution of the 
upper layers 

If the water of the ocean was originally in the atmo¬ 
sphere, in the form of steam, the pressure of its vapour 
at the earth’s surface would be of the order of 300 
atmospheres. It is known by experiment that at such 
a pressure melted granite and water mix freely. It is 
therefore probable that nearly all the water was 
initially within the crust, dissolved in the rock magmas. 
It is more doubtful whether the principal rock types 
could mix with each other when fluid. Experimental 
evidence shows that they could in some conditions, but 
their present mode of occurrence indicates that at 
some stage in the development a certain amount of 
separation took place. It is probable that a gradual 
solidification of the denser and less fusible rocks led to a 
concentration of the water in the granitic layer, and 
that much of it was extruded from the last itself when 
it solidified. 

The solidification would start either with the Nife or 
at the bottom of the peridotitic layer, and would extend 
upwards as was described for a homogeneous earth. 
The liquid above would remain in adiabatic equilibrium 
until no further femic material remained liquid. The 
temperature anywhere in the solid portion would evi¬ 
dently be the melting point at the depth considered. 
Hence the rate of upward transmission of heat by 
conduction in the solid layer is calculable : it would be 
about 1*5 x io~ 7 cal./cm.® sec. But the rate of loss of 
heat from the outside by radiation would be more like 
1 cal./cm. a sec. Thus the liquid layer would go on 
cooling by radiation almost as if no heat was being 
conducted into it from below, until the temperature 
at its base reached the melting point of Sima, when the 
rocks of this type began to solidify. When the Sima 
was solid, further cooling led to the solidification of the 
Sal layer; at some stage of the process the water 
separated and an ocean formed. 

As soon as the earth was solid at the outer surface, 
the great excess of the heat lost by radiation oy*t that 
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conducted from the interior Would ensure that the 
temperature of the surface rapidly fell until the loss of 
heat from the surface nearly balanced that received 
from the sun* The sun was at that time probably 
radiating about as intensely as at present, so that the 
equilibrium temperature of the surface would also be 
nearly the present temperature. Thus the primitive 
solid earth would have much the same surface tempera¬ 
ture as now, but a temperature equal to the melting 
point of peridotite was reached at, or a little below, the 
top of the femic layer, perhaps 40 kilometres down. 
Cooling to this stage probably took some thousands of 
years from the formation of the earth. 

The cooling of the earth, from the stage just described, 
down to its present condition, was a much slower 
process. So long as the outer layer was liquid any 
cooling on the outside would lead to turbulence, and 
therefore the whole of the liquid layer would cool equally 
fast. But when the earth had become solid, conduction 
became the only agency available to redistribute its 
heat, and conduction is very slow. The beginnings of a 
quantitative discussion of the point were made by 
Fourier, who showed that if we have a uniform rod, 
infinite in both directions, and with initial temperature 
f(x) at distance x from a fixed point of the rod, the 
temperature at time / is given by 

V rm ~~ I f(x + 2qh\/t)e - i‘dq, 

\T 7T 

where h a is the thermometric conductivity. In the 
earth the region is not infinite in either direction ; but 
it is found to be a good enough approximation to sup¬ 
pose it infinite downwards and to treat the flow of heat 
as one-dimensional, since the depth where cooling is 
considerable is a small fraction of the radius. The 
other boundary condition is that the temperature at the 
surface is maintained constant. Lord Kelvin made the 
first important contribution to this problem, as to that 
of the method of solidification, though in this case also 
his discussion has needed much revision to bring it into 
accordance with later experimental knowledge. He 
supposed the temperature at all depths, o to 
infinity, to be uniform and equal to 5 , the melting point. 
The difficulty of the constant surface temperature was 
met by replacing the earth by a solid infinite in both 
directions, the temperature being antisymmetrical with 
regard to the surface. Thus subsequent conduction 
would keep the surface temperature constant, and 
Fourier’s solution could be applied as it stood. 

Kelvin’s solution was 

F-S Erf-JL, 

the symbols having the meanings already given. Erf 
is the Error function, defined by 

Erf X- -71=/ 
vH 

Differentiating this and then putting * zero, he found 
. (W\ S 

-Tbk equation was used by Kelvin to estimate the age 
the earth. The left tide is the rate of increase of 
^wpwature downwards at the present' time, deter* 


mined from observations in mines and borings. With 
modem data this is 3a 0 x io“*/cm., and with S equal to 
1400° and h as 0*084 c.g.s., the equation makes t equal 
to 27 million years. 

The increase of temperature downwards would alter 
this equation slightly ; its effect is to introduce into the 
temperature a term of the form tnx, which does not 
change with the time. Allowing for this we find that 
the estimate of / needs to be increased to 33 million 
years. 

These estimates, however, were found to need drastic 
alteration soon after the discovery of radium. Radios 
active matter was discovered to be universally present 
in rocks, to such an extent that in an average granite it 
is generating 10*1 x io~ ia cal. per c.c. per second; the 
amount for a basalt is 2-7 x 10 cal, per c.c. per second. 
These amounts appear small, but then so is the loss of 
heat from the surface. The latter is about i-6x 10 
cal. per square centimetre per second. Thus a layer 
of average granite 16 kilometres thick would account 
for all the heat leaking out of the earth. This remark¬ 
able result was obtained by the present Lord Rayleigh. 
That it demanded careful reinvestigation of the theory 
of the cooling of the earth was obvious; and some 
writers went so far as to deny that the earth is cooling 
at all. The situation, however, was never so serious as 
this. Either the total radioactivity is less than that 
of 16 km. of granite, or it is greater. If it is less, the 
earth is cooling to some extent, though less than the 
simple Kelvin theory indicates ; if it is greater, it is 
impossible to explam why the amount of heat being 
conducted out of the earth is as small as it is, for the 
heat generated must be going somewhere. 

A way out of the impasse was found by Dr. Arthur 
Holmes, in a series of papers in the Geological Magazine 
for 1915 and 19x6, which have not yet attracted from 
physical writers the attention they deserve. Taking 
the extreme case of no cooling, so that the temperature 
within the earth is now everywhere steady, he worked 
out the depths of rock of various types needed to give 
the observed surface temperature gradient, and hence 
the temperatures at various depths. He found that if 
the radioactive layer was average granitic rock, the 
temperature within the crust could nowhere exceed that 
at the surface by more than 300°. Such a temperature 
is quite inadequate to explain the occurrence of volcanoes 
and igneous intrusions within the continfents, and 
points definitely to another source of heat, which it is 
natural to refer to the primitive store. 

Holmes therefore assumed a cooling earth, with radio¬ 
activity falling off exponentially with the depth ; the 
mathematical solution of this problem had been given 
by Ingersoll and Zobel, but not applied to the actual 
conditions of the earth. If the rate of generation of 
heat per unit volume is Ae~ a *, it was found that 

RF\ 5 A( _1_\ 

ahK 1 " ahjfjrt))' 

This equation contains now two unknowns, t and a. 
Thus it can no longer be used for finding t; but that 
does not matter, because radioactivity gives us an 
independent determination of t . The disintegration of 
uranium produces lead at a known rate, and hence the 
analysis of a uraniferous rock makes it possible to 
estimate the time elapsed since that rock crystallised* 
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By this method the age of the oldest rocks known has 
been determined as 1400 million years, and it is probable 
that the whole age of the earth is about 1600 million 
years, With this extra datum we can find a. It 
turns out that radioactivity at a depth of 13 km must 
be l/e (that is, 0-37) of what it is at the surface, that at 
26 km. 1/tf 2 , and so on. On this basis it is found that 
the differences between the present temperatures at 
various depths and the melting points of pcridotite at 
the same depths are as follows : 

Depth (km) 

O 37 74 in 148 185 222 259 296 333 370 444 518 392 

Temperature diffcrcncoa (degrees C.) 

1400 940? 830 710 t>oo 310 420 340 280 210 170 9«i 30 25 

Below 600 km. or so the cooling is inappreciable. 

The cooling at depths of 200 to 300 km. is not so great as 

to forbid occasional softening of the more fusible con¬ 
stituents of the Femi, so that the existence of vulcamsm 
is consistent with these estimates. 

I have performed the corresponding calculations for 
another hypothesis differing as far as possible from that 


of Holmes ; namely, I supposed the radioactivity uni¬ 
form down to a finite depth and zero below that depth. 
The effect of the change is not great: the cooling at all 
depths is increased by about 16 per cent. 

The above calculations are based on numerical data 
differing somewhat from those used by Holmes, and 
also from those used by myself in previous work. 
Previously I used as the primitive surface temperature 
the melting point of basalt, 1200°, seeing that it was 
the deep-seated rocks whose initial temperatures would 
have the greatest influence in determining present 
temperatures. But L H. Adams,* m a recent re¬ 
discussion of the whole matter, has pointed out that 
I did not go far enough, and adopts 1400° as his standard 
melting point ; this datum has been used above. At 
the same time he has made an allowance for the differ¬ 
ence between the conductivities of rocks at different 
depths. The effect is to increase the amount of radio¬ 
active material and reduce the cooling, but the general 
trend of the results is not violently changed. 

* Jour. Wash Acad Sci, 1924. 


The Royal Academy Exhibition. 

dawning of the ninth (making what allowance is 
necessary for “ copying,” with which Sir Flinders 


I N a little book on “ The Revolutions of Civilisation,” 
with abundant illustrations of the arts of many 
ages, Sir Flinders Petrie has sketched out a sequence of 
rise and decline of civilisations m eight periods from the 
dawn of history, six of them between 6000 b c. and 
a d. 2000 It is through the arts that the sequence is 
manifest the several arts keep an order of precedence, 
they reach in turn a maximum of development; and 
in turn decay In each penod sculpture is the first of 
the arts to reach its maximum phase, followed by 
pictorial arts and then in turn by literature, mechanics, 
and finally by wealth So also, in each period, the first 
signs of decay are manifest m sculpture ; the decay 
of pictorial arts comes next. Medieval civilisation 
developed its maximum phase of sculpture in the 
thirteenth century, of painting at the end of the four¬ 
teenth, of literature at the end of the fifteenth ; we are 
now in the maximum phase of mechanics, and all we 
have in prospect before our period goes out and the 
ninth becomes dominant is a maximum of wealth. 

Suppose a visitor properly imbued with these ideas of 
revolutionary civilisation should find himself among the 
Royal Academy pictures of 1925, with room to see, and 
leisure to think about, the fourteen hundred items of the 
exhibition, what impression would he get ? What 
would he think of sculpture which already showed signs 
of decadence four centuries ago ? It is represented by 
reliefs, as 1273, The Bate Bishop of Hereford for his 
Cathedral, by Allan Wyon, recumbent statues of 
Lord Kitchener in marble (1381) for St. Paul’s, W. Reid 
lhck, and The Late Bishop of Coventry in bronze for his 
Cathedral (1377), by Sir Hamo Thomycroft, R.A., many 
figures, busts and statuettes, and some really convoluted 
animals, Wild Swans (1222), Eagle , Lynx , and Hare 
(1223), by the Danish sculptor Holger Wederkinch, Is 
a recumbent statue the imitation of a bygone habit of 
centunes ago or a step in the progress of the realisation 
of an art which also strives to represent action, as in 
a bronze Atalanta (1414) by Sir Bertram Mackennal ? 
After he had assigned the position of sculpture, 
between the failing light of the eighth period and the 
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Petrie declines to concern himself), what would he 
think when confronted with 477, Sir Donald MacAhster 
of Tarbet, as portrayed by Maurice Greiffenhagen, R.A., 
or 79, A Street Accident , by Glyn W. Phil pot, R.A., or 
340, The Soul's Journey , according to Mrs. A. L. 
Swynnerton, A. ? How would he relate them to the 
golden age before the cinquecento ? What, anyway, 
could the student of civilisation have said if 160, Man 
Versus Beast (Paris), Sir William Orpen, R.A., happened 
to have been unearthed from an Egyptian tomb instead 
of being exhibited as a novelty in a London gallery ? 

It is a well-arranged exhibition : the oil paintings, 
which number only 631, are hung within comfortable 
view, mostly in not more than double rows. These are 
supplemented by 407 water colours, miniatures, draw¬ 
ings, engravings or etchings in the South Rooms, 174 
architectural drawings and 207 sculptures. 

One gets the impression of alternations of portrait 
and landscape with very few historical or subject 
pictures, more uniformity of excellence and fewer 
striking exceptions than usual. There are, once more, 
a number of examples of brilliance of illumination by 
La Thangue obtained by juxtaposition of light and 
shade : 42, Amalfi Vines ; 84, A Provencal Flock ; 141, 
The Thom ; and 175, The Trout . There are some efforts 
of a similar character not nearly so successful: 305, 
Jack , Jill } and Peter , Dorothea Sharp ; 407, A March 
Morning, Harry Fidler; and better than these 537, 
Eucalyptus Avenue , Mary H. Carlisle. There are also 
striking examples of moonlight brilliance by the juxta¬ 
position of iridescent colours ; 14, Silver Moonlight, and 
129, The Ebbing Tide, Julius Olsson, R.A. 

For the spectator, whose days belong to science and 
to whom the technique of art is a mystery, the land¬ 
scapes naturally afford more food for reflection than the 
portraits ; and the comparative uniformity easily leads 
to thinking about the colour schemes of Nature* as 
expressed by different artists. There is a whole gamut 
of variation between the blue middle distance and 
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red background of 150, Evening Glow on Rosengartcn, 
by Adrian Stokes, R.A., and the colourless grey 
whiteness of sheep in 252, A Blizzard, by Joseph 
Farquharson, R.A. 

All Adrian Stokes's pictures are indeed notable for 
their colour scheme; 7 and 18 present beautiful contrasts 
of yellow and crimson foliage with the blue vistas of 
distance in Italy, whereas in 229, Green Haunts , an 
English forest, green is everywhere, only relieved by 
patches of sunlight on a somewhat ruddy path One 
can indeed classify the landscapes by their blueness, 
their redness, or their whiteness, and can speculate as 
to how far any differences are due to idiosyncrasies of 
colour vision or to a true appreciation of the fact that 
clouds of the very smallest kind of particle in the atmo¬ 
sphere are blue to look at, but red to look through; 
while clouds of larger particles are white to look at and 
grey to look through. So, in Italy, as already noticed, 
ur in Spain, 570, Among the Mountains, Christopher 
Williams, where particles are very small, made perhaps 
of the finest dust or of wood smoke, distance is blue and 
setting suns are red, whereas m the Western Highlands, 
where particles which are not considerable water drops 
are scarcely to he found at all, distance is colourless 
and sunsets are practically white Even in Spain, 117, 
Bridge at Toledo , Oliver Hall, A., the grey is scarcely to 
be called blue. 

The Exhibition offers many suggestive examples of 
these various points of view. As white or grey pictures, 
8, Morning Light } Clewin Harcourt; 12, Waterloo Bridge , 
November Dawn, Algernon Newton , 39, Blythburgh 
from Henham , B. Priestman, R.A ; 51, On the Eastern 
Rother , P. H. Padwick ; 52, The Bathers' Poof Algernon 
Talmage, A.; in. The Woodland Way , W. W. Ouless, 
R.A.; 169, Evening, Trepted , Pas de Calais , Sir H. 
Hughes-Stanton, R.A.; 187, Kilchum Castle , Loch Awe, 
Sir 1 ). Murray, R.A.; 240, King George V. Dock , W L 
Wyllie, R A. 

There is blue but grey blue, very true in tone, m 69, 
The Farm on the HtU, Amesby Brown, R.A.; 275, 
Himalayan Snowfield , C. W. Bion, has grey blue ; 472, 
A Buie HiU Far Away, Sir D. Murray, R.A., a very 
grey blue. There are blue distances in 292, Blossom 
Time , F. F. Foottet; 293, Hoar Frost , W. H. Adams ; 
631, The Valley of Chtunno , Freda Marston. So blue 
becomes more pronounced until 553, The Blue Lake , 
Sydney Lee, A., is almost incredibly blue, no, The 
Fountain of Neptune, by the same artist, has the deepest 
of blue for a background ; so has 130, Miss Pearl Hood , 
a portrait by Greiffenhagen. 596, Almost Night, 
Venice, Terrick Williams, A., is all blue; that must 


presumably be a question of colour vision. J. C. 
Moody, in 92, Into the Sun's Reflections, colours the 
nearest black post blue ; that must also be similarly 
classed if the blue of blue smoke is what physicists 
suppose it to be. 

Red is more rare : it is the most transient of atmo¬ 
spheric colours except the green of the departing sun ; 
such examples of red as there are are not very convincing. 

Painters are still inappreciative of certain proprieties 
about clouds ; some types are appropriate to early 
morning and others to afternoon and evening. A lapse 
in this respect, 159, A Summer Morning , George Clausen, 
R.A., gives the impression of restlessness that one feels 
before a thunderstorm, always a restless phenomenon 
A similar feeling comes from the sky and lighting in 
618, The Bathers, Pas de Calais, and other pictures. 
Something impels an artist to throw some sort of action 
into the sky, hence one finds thunderstorms “ standing 
where they ought not ” On the other hand, there is a 
beautiful English restfulncss about 58, B Priestman's 
Lock Pool. 

Of the portraits the stark apparition of Sir Donald 
MacAlister has already been hinted at; an easily 
recognisable portrait of Lord Rayleigh , 211, by Melton 
Fisher, R.A , is not far on one side from a less 
easily recognisable portrait of the Master of Sempill 
and his wife ; or, on the other side, from one of Lady 
Rayleigh, 556, by W. W. Russell, A., not quite so 
reposeful. Sir Humphry Rolleston, 260, by George 
Henry, R.A., comes freshly before us as the new Regius 
professor at Cambridge. The president of the Institu¬ 
tion of Civil Engineers is there, 186, by Stanhope 
Forbes, R.A , the Deputy Master of Trinity House, 245, 
by R. G. Eves, and a number of portraits of doctors of 
various academic faculties. That brings us back to 
wondering where in the sequence of the revolution of 
civilisation clothes ought to be put. Arc fine clothes 
or no clothes a sign of civilisation or are they not ? And 
if they are, have we reached the zenith ? Are we 
approaching it or have we passed beyond it to a period 
of decay ? Neither sculpture nor painting in the 
Academy will give a conclusive answer in the year 1925, 
though both may give cause for thought about it. 
Without doubt, if they are not mere ec hoes of a loftier 
age and are, indeed, real flowers of the artistic genius 
of the twentieth century, 139, by Sir William Orpen, 
R A., and 102, by Sir Arthur Cope, R A , and no’t a few 
others, will suggest to anthropologists that the sartorial 
art of the eighth period must be at least very near its 
climax, for even Solomon in ail his glory was not arrayed 
like some of these. 


The University Celebrations at Pavia. 

(From a Correspondent.) 


\X 7 HEN is a university not a university ? That is 
v v the riddle set to the philosophic historian by 
the spirited claim of Pavia to be the oldest university 
of Europe. The answer mostly given is not before the 
twelfth century, if it was then when the name 
Vniversitas, *\e. of students from different nations and 
of different subjects, began to displace the older term 
of Stadium General*, which lingered on in Italy for 
many centuries. But the distinguished writers on 
medieval law and history who have made Pavia well 
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known in recent years, especially the present Rector, 
Prof, Arrigo Solmi, seem to be justified in maintaining 
that when a summons is issued by a great monarch, 
the greatest of his day, to a number of towns in a wide 
area, to centralise their efforts in all studies beyond 
school-level in a single spot under the direction of one 
eminent teacher and his colleagues, whom the said 
monarch has expressly invited and established, it 
becomes a question of name rather than fact whether 
we call the result a university or no. 
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History, in fact, has repeated itself many times in 
such matters. When Napoleon had freed Piedmont 
from the Austrians, he invited to Pavia in 1805, at 
the advice of a scholarly nobleman of Milan, a number 
of eminent professors, of whom Alessandro Volta, a 
founder of electrical science, was the greatest; but in 
doing so he only did for Pavia in his day what the 
Emperor Lothair, whose throne and title Napoleon 
claimed, had done by his famous proclamation, or 
Captlulare as he called it, m the year 825 ; for in that 
year Lothair established the well-known Irish monk 
Dungall in Pavia and bade all the chief cities of the 
western half of North Italy, including Genoa, Turin, 
and Milan, to send their students and teachers to 
Pavia. The curious may read of Dungall and his far- 
seeing letter in answer to Charlemagne’s question 
about certain eclipses of the sun, in the “ Dictionary of 
National Biography ”; and that Pavia has worthily 
maintained the tradition of liberal and progressive 
study which he there set up, cannot be questioned 

The debt which Pavia owed to Ireland, she repaid to 
England in the person of the great divine and lawyer 
Lanfranc, who, beginning as a student and teacher of 
Pavia, became head of an abbacy in Normandy and 
was chosen by the Conqueror as his chief adviser m 
England, and made the first Archbishop of Canterbury 
under Norman rule. His work there reflected, we 
learn, the conspicuous service which Pavia itself 
rendered to European progress, in combining and 
harmonising the established principles of Roman and 
Canon Law with the comparatively barbarous but 
deeply rooted customs of northern Europe , a fusion of 
which the Feudal system had been itself a product 
The central ceremony of this “ eleventh centenary ” 
of the University of Pavia was the unveiling by the 
King of Italy of a monument to the memory of 
Lanfranc in one of the courts of the University. 
This is a seated bronze figure of a robust and shrewd- 
looking but also beautiful damsel holding a scroll 
labelled lex, personifying Lanfranc’s contnbution to 
the civilisation of Europe. 

This spirit of conciliation and harmony between 
friends, neutrals, and even former enemies, from without 
and from within, was conspicuous m the recent festival. 
Germany, Hungary, and Turkey, no less than Switzer¬ 
land, Spain, Holland, and Scandina\ia, sent representa- 
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tives to join those from the allied countries, Czechs 
Slovakia, Poland, Prance, Belgium, Esthonia, the United 
States, and a particularly numerous contingent from 
the British Empire (among them Sir Martin Conway, 
Prof, Edmund Gardner, Prof. Alfred Parr, and Prof. 
Moffat of Madras). But from the Italian point of view 
the harmony of different sections of Italian feeling was 
new and most remarkable. A new university banner 
presented by ladies of the town was blessed by an 
archbishop and a cardinal who conducted ft special 
Mass; a proceeding which could scarcely have hap¬ 
pened in any Italian university since Napoleon’s time. 
This same cardinal is a rugged and noteworthy person¬ 
al ity a Archbishop Maffi of Pisa, whose general support 
of the present government has been varied by his 
courageous and dignified protests against ill deeds like 
the murder of Signor Matteotti, for which it is generally 
assumed that some section of the Fascisti was respon¬ 
sible. Yet he appears on the same platform with the 
Minister of Education who bore Mussolini’s express 
good wishes, and expressed a lively interest in the 
record of the University, the work of jurists like 
Buonfigho and Bagelard, Latinists like Laurenzo Valla, 
and men of science from Volta to the venerable 
physiologist, the Nobel prizeman, Prof. Golgi, who was 
present at the ceremony 

The admirable address of the Rector was a model of 
precision and enthusiasm, tracing in the work of 
Pavia the combination of “ Scienza ” and “ T Ideality,” 
scientific method and humane ideals. Only one detail 
must be here added, significant of the many-sided 
activity of the University. Practically all the wine of 
the district, wine of many qualities and colours, but all 
(by common consent of the visitors) excellent in their 
kind, is produced by a co-operative union of some 3000 
cultivators ; and the chairman of the union is the 
professor of botany. He was also until recently an 
anti-Fascist member of the Italian parliament; and 
some of his supporters expressed to the present writer a 
pleased surprise that he was allowed to continue Un¬ 
molested both his professorial and his agricultural work. 
It may be foretold with some confidence that the 
immediate future of Italy has many such pleasant 
surprises in store ; for the spirit of the now renascent 
Italy is precisely that which has governed and inspired 
the celebrations at Pavia. 


Obituary. 


Sir William Fletcher Barrett, F.R.S 
r FHE death of Sir William Barrett, F.R.S., on May 26, 
^ at eighty-one years of age, removes one who dates 
back to a period in physics long antecedent to all the 
recent advances—the period of Wheatstone and Balfour 
Stewart and Tyndall. lie never pretended to follow 
the recondite mathematical and dynamical investiga¬ 
tions of last century, typified by the great names of 
Stokes and Thomson and Tait. The original dis¬ 
coveries in physics which he himself made concerned 
such things as—sensitive flames, which he first ob¬ 
served while working in the 'sixties on sound in 
Tyndall’s laboratory at the Royal Institution; some 
alloys of iron, especially a useful one called stalloy, 
which he claimed to have announced in 1899; and 
the odd behaviour of iron at or near the magnetic 
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critical point. In this last phenomenon, a hot iron 
wire under longitudinal strain not only suddenly ex¬ 
pands but also rises in temperature, giving a momentary 
glow which he called calorescence, since he regarded it 
as an example of a rise in the refrangibility of emitted 
radiation—presumably by molecular or atomic re¬ 
arrangement—in contrast to the lowering of refrangi¬ 
bility (or what we now call frequency) so well elaborated 
by Sir G. G. Stokes under the name fluorescence. 

As a popular lecturer and teacher hi the experimental 
phenomena of physics Barrett was very successful, 
and he must have often contributed welcome informa¬ 
tion at meetings of the Royal Dublin Society, 

His first and only academic phair was a# ttfo Roys! 
College of Science in St. Stephen’s Square, JJublin, 
which he assumed in 1873 and vacated in 1910, danng 
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which period it may be safely said that the College 
which he faithfully and effectively served underwent 
several threatening*, if not vicissitudes, thereby causing 
him anxiety which he did not hesitate to express. 

The main interest of Barrett’s middle and later life lay 
in the exploration of obscure human faculties, such as 
were not receiving attention from the majority of 
scientific men and were often cold-shouldered as mere 
surviving superstitions. He felt that in this un¬ 
likely milieu there lay hidden a grain of truth, which 
he set himself pertinaciously to find and enthusiastically 
to exhibit to others. He was in frequent touch with 
such other explorers in unpopular regions as Alfred 
Russel Wallace and William Crookes, and he never 
doubted that between them they had unearthed some 
genuine phenomena, which, though sometimes bizarre 
and apparently incredible, would ultimately be accepted 
by science, and might, he hoped, prove of moment to 
mankind. It was in this faith that he worked, and 
stimulated work in others. How far he was justified, 
posterity will know better than we. It must be made 
quite clear that many men of science deny all these 
asserted phenomena, and apparently do not consider 
them worthy of serious examination. That care and 
caution is necessary in such a region is well known, 
but even now there are several who have little or no 
doubt that a faculty of communion or communication 
between individuals exists which is independent of the 
recognised organs of sense ; and of this faculty Barrett 
considered that he might hereafter be regarded as 
perhaps the chief discoverer. So far as I know he had 
no theory on the subject; he was content with observ¬ 
ing and recording the facts, observed under what he 
considered adequate precautions against deception. 
He read a paper to the British Association at Glasgow 
in 1876 on what was later called telepathy, but the 
feeling of improbability about the reality of such a 
faculty was so strong that its publication was sup¬ 
pressed. He did, however, get a letter published in 
Nature for July 1881. shortly before the foundation 
of the Society for Psychical Research 

Another inquiry, which he carried out in Dublin, 
related to the asserted Reichenbach phenomena, eg 
the sensitiveness of certain people to magnets These I 
experiments, though carefully conducted, led to no 
conclusive result, when all opportunity for suggestion 
and all normal clues were eliminated. 

On yet another faculty he became quite an authority, 
namely, the faculty for finding water or other things 
by means of an unconscious physiological reaction, 
demonstrated usually by the twisting of a rod held in 
the hand. The possession of such a faculty can be 
pretended or imagined, but Barnett came to the definite 
conclusion that m certain persons it was real, and 
could be utilised. 

Finally, Barrett enlisted the interest of many dis¬ 
tinguished scholars, both in the British Isles and in 
the United States, in the search for unrecognised but 
traditional human faculties; and he had a stimulating 
hand in founding the Society for Psychical Research 
in London, with a branch in Dublin; and also a some¬ 
what similar society in America, the latter being at 
one tiflife presided over, no doubt in a reasonably 
incredulous spirit, by no less a person than Simon 
Newcomb; who probably held the opinion that 
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everything might legitimately be explored, and if 
necessary condemned, in the interests of truth. 

On the personal side it must be admitted that some 
people found Barrett’s quick eager manner unrestful,, 
but every one recognised the transparent honesty and 
simplicity of his character, and could not help admiring 
the keenness with which, right up to the end, he was 
ready to undertake any labour to get phenomena 
properly observed and recorded. Correspondents from 
all over the world must have sent him tales of extra¬ 
ordinary happenings, and a winnowed selection of these 
he contributed from time to time to the Proceedings 
of his special Society. With its slow and cautious 
methods he was often impatient, urging greater enter¬ 
prise and activity, but he accepted its presidency for 
a year, and continued on its Council to the end. 

Barrett’s domestic life was of the simplest. 
Through most of the years his sister kept house for 
him, until 1916, when, to his extreme happiness and 
content, he married the distinguished surgeon and 
gynaecologist Mrs. Florence Willey, MD. It was at 
her house that he died, through heart failure, in full 
possession of his faculties except his sense of hearing. 
He loved life, but, as his books show, he regarded the 
continuance of existence, in some still personal form, 
as almost if not finally demonstrated. Death did not 
seem to him an interrupter of mental continuity. 

So has passed over one who served truth to the 
utmost of his ability, whose researches brought him 
into personal contact with all sorts and conditions of 
men, one who was not deterred by ridicule or oppro¬ 
brium from following such clues as he could find , yes, 
and if his chief interest is ever universally recognised 
as well founded, one who will be hailed and respected 
by posterity as a pioneer. Oliver Lodge. 

Father A. L. Cortie, S.J 
Father Aloysius Laurence Cortie, S J , who died 
on May 16, was born in London on April 22, 1859. lie 
had thus attained the age of sixty-six years. His cheery 
genial ways left the impression of his being a much 
younger man, and he will be mourned by a wide circle of 
friends who enjoyed his companionship in his merry 
moods and valued it m his more serious moments. 
He was educated at Stonyhurst, and having joined the 
Society of Jesus at Roehampton in 1878, he was 
ordained priest in 1892. For thirty years, with but 
little intermission, he was on the staff of Stonyhurst 
College teaching physics and mathematics, and he was 
also director of music for nineteen years. He was a 
very popular teacher, and the hold which he gained on 
the affection of the boys was maintained throughout 
his life, for he continued by correspondence in touch 
with his old pupils in all parts of the world. No 
Stonyhurst gathering was considered complete without 
Father Cortie. His songs and his quaint stories were 
equally welcome. His quick sense of humour enabled 
him to pick out many a local episode, which he would 
recount in the Lancashire dialect to the great amuse¬ 
ment of his hearers. He was in great demand as a 
popular lecturer on astronomical subjects, md as his 
humorous touches seemed to give almost as much 
amusement to himself as to his audience, his call on 
their interest and sympathy was irresistible- and met 
with immediate response. 
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Father Cortie took a large share in the work of the 
Stonyhurst College Observatory during the directorship 
of Father Sidgreaves (1890-19x9), and he became 
director in 19x9 on the death of Father Sidgreaves. 
His astronomical work was in large measure connected 
with the relation between the phenomena of sunspots 
and terrestrial magnetism, and he contributed many 
papers to the Royal Astronomical Society and to the 
Astrophysical Journal , among them were a number 
relating to stellar spectra, a subject to which Father 
Sidgreaves had devoted much attention. 

Father C'ortie, carrying on a tradition started by 
Father Perry, took part m several expeditions to study 
the phenomena presented in total eclipses of the sun 
He travelled to Vinaroz (Spain) in 1905, to Vavau, 
Tonga Islands, in 1911, and to Hernosand (Sweden) in 
1914, to make observations of eclipses. He had but 
poor luck in the earlier expeditions, but in Sweden he 
observed the eclipse “ in absolutely perfect weather con¬ 
ditions 55 and obtained not only valuable spectroscopic 
observations but also beautiful photographs of the 
corona, one of which is well reproduced in the Report 
of the Stonyhurst College Observatory for 1914. 

In 1891 Father Cortie was elected a fellow of the 
Royal Astronomical Society, and for many years he 
served on the council of the Society. He was an 
active member of the Bntish Astronomical Association, 
which he joined in 1894 * f° r eleven years (1900-1910) 
he was director of the Solar Section of the Association, 


and in that capacity he was responsible for many 
reports on solar work. He was president of the Man¬ 
chester Astronomical Society since 1911. In 192a he 
was made a member of the International Astronomical 
Union's Committee on the Solar Atmosphere and 
attended the meeting of the Union at Rome in that 
year After the meeting he received an honorary 
degree at Padua on the occasion of the seventh cen¬ 
tenary of the foundation of the University. Quite 
recently he had been elected president of the Manchester 
Literary and Philosophical Society. 


Wk regret to announce the following deaths: 

Dr. A G Butler, late senior assistant keeper of the 
Natural History Museum and distinguished as an 
entomologist and ornithologist, on May 28, aged 
eighty years. 

Dr John Mason Clarke, State geologist and palaeon¬ 
tologist and director of the State Museum and Science 
Division of the Education Department, New York, a 
fellow of the National Academy of Sciences, Washing¬ 
ton, and foreign member of the Geological Society of 
London, sixtv-eight years of age. 

Prof. Giovanni Battista Grassi, Senatore del Regno, 
distinguished for his work on the transmission of 
malaria, on May 4, aged seventy-one years. 

Prof. C K Wead, an examiner in the United States 
Patent Office and formerly professor of physics in the 
University of Michigan, who was known for his work 
on physical and musical acoustics, aged seventy-six 
years. 


Current Topics and Events. 


The Rowett Research Institute, Aberdeen, for the 
investigation of problems of animal nutrition, has 
been fortunate m receiving funds from private 
sources Two years ago Mr W. A Reid, of Aberdeen, 
endowed the Library and Statistical Department. 
The Institute has now received a gift of 10,000/ from 
Mr Duthie Webster to support the work of an ex¬ 
perimental stock farm. Mr Webster, who is an Aber¬ 
deenshire farmer, is the nephew of the late Mr William 
Duthie, of Collynie, who earned world-wide fame as a 
breeder of beef cattle, The farm is being established 
in accordance with recommendations made by Prof. 
T. B Wood, Director of the Animal Nutrition In¬ 
stitute at Cambridge, and Dr J B, Orr, Director of the 
Rowett Research Institute, in a joint report which, at 
the request of the Agricultural Council, was drawn up 
and submitted to the Ministry of Agriculture and 
the Board of Agriculture for Scotland. One of the 
sections of that report emphasised the desirability of 
having in Great Britain one or more experimental 
stock farms where the results of research work, 
which appeared of probable economic value, could 
be tested on a large scale, under practical conditions. 
In the report it was recommended that such a farm 
should be established m connexion with the Rowett 
Research Institute 

The scheme, which is now being carried out at the 
Rowett Research Institute, makes provision for de¬ 
partments dealing with milk cows, beef cattle, pigs, 
sheep and poultry, and it is intended that each de¬ 
partment will have as its head a worker who, after 
having been trained in research in nutrition, will devote 
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himself entirely to the study of practical problems 
connected with the nutrition of the kind of farm 
animals in his department The establishment of 
this experimental stock farm in connexion with the 
Rowett Research Institute is an important development 
in the scheme of research in agriculture, promoted by 
the Development Commission some years ago It 
will enable the results of work, the full significance of 
which can only be understood in scientific circles, to 
be presented in a form intelligible to those engaged 
m the industry of animal husbandry. The results of 
large scale-feeding experiments carried out under 
practical conditions, should be of interest not only 
to stock breeders but also to those engaged in re¬ 
search, whose experimental work has to be confined 
of necessity to tests with small laboratory animals, 

^ The recent Conference on the Standardisation of 
Plate Testing Methods, inaugurated by the Royal 
Photographic Society, appointed an influential com¬ 
mittee to consider its work m detail and to draw up a 
report for submission to the coming Paris International 
Congress on Photography The report of the Com¬ 
mittee [is published in full in the Society's journal 
for June The Committee recommends a standard' 
illumination of 4-metre candles obtained by the use of a 
15-20 c p. standardised metal filament lamp used at a 
colour temperature of 2360° K., this having the same 
colour as the Eastman Kodak acetylene flame. For 
exposure it recommends a non-intermittent exposure 
mechanism and a time scale, intensity remaining con¬ 
stant. When uniformity in the developer is desirable, 
it recommends the pyro-soda formula of Hurter and 
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Driffield, but of three-quarters the strength prescribed 
by them. The Committee recommends development 
in a dish, and the use of a brush to produce an efficient 
turbulence over the whole surface of the plate For 
measuring the densities it advises the use of a definite 
instrument and a definite opal glass in contact with the 
density being measured The pieces of opal glass 
should be standardised at some such institution as the 
National Physical Laboratory. For the interpreta¬ 
tion and statement of results a set of curves plotted 
in the usual way for at least three periods of de¬ 
velopment is recommended. The effect of fog needs 
further investigation. The under-exposure portion of 
the curve should be given separately, and an illumina¬ 
tion of m c is advised for work in this region, and it 
may be obtained from the standard light source by 
reflection from a magnesium oxide screen It is hoped 
that these conclusions may form a basis for the 
standardisation of plate-testing methods as discussed 
at the Pans Congress 

* Prof F A. F C Went, professor of general botany 
in the University of Utrecht, lectured on " Modern 
Conceptions of Light Stimuli m Plants 41 at the 
Imperial College of Science and Technology, South 
Kensington, on May 25 In the course of his address, 
Prof. Went stated that investigations which have been 
earned out dunng the last twenty years in Holland 
and elsewhere had cleared away many of the old 
conceptions concerning photo tropic curvatures of 
plants. The work of Blaauw, Arm, and Komngs- 
berger were worthy of mention in this regard It was 
discovered by Blaauw that a certain quantity of 
light—expressed in metre-candle-scconds — is neces¬ 
sary to obtain a curvature in oat seedlings or the 
sporangiophores of Phycomyces Arisz made exact 
measurements of hght-quantities and brought evidence 
against the view commonly held that perception and 
reaction are distinct processes. Moreover, he showed 
that when a plant is illuminated from two different 
sources, the curvature resulting is determined by the 
addition or subtraction of the two separate reactions. 
From this it seems probable that the so-called " tonus 
is a question of the summation of reactions, not of 
perception. Blaauw’s well-known explanation of 
growth curvatures as due to the hght-growth-reaction 
has been confirmed by Komngsberger by means of a 
very accurate recording auxanometer. In future it 
will be necessary to work with light of which the 
energy value is much more accurately measured than 
in metre-candle-seconds. It is probable that in photo¬ 
tropic responses some substance of the nature of a 
hormone, such as has been demonstrated in relation 
to geotropic curvature, will later be detected. It is 
doubtful whether the use of the word 14 stimulus " is 
now of much value in phototropism. 

A Kbw development at the Royal Botanic Gardens, 
Kew, is a house for the display of plants of botanical 
and educational interest. The special display at 
present consists of Calceolarias. C. cana is a small 
hoary-leaved species from Chile with violet-scented 
flowers, and the hybrids which have resulted from 
it show the hoary leaves of C. cana , while the flowers 
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show a wide range of colours from white through 
yellow to a deep purple red. The South American 
Calceolarias have the characteristic pouched flowers, 
but there are four exceptional species, with open 
helmet-shaped flowers, two of which occur in South 
America, C violacea and C, punctata , and two in 
New Zealand, C Stnclamt and C repnis An 
exhibit of Petunias has also been arranged showing 
the development of the garden Petunia from the two 
wild species from the Argentine and Uruguay, namely 
P. mtegnfoha (syn P violacea) and P nyctagimflora 
P. mtegnfoha is better known as P violacea , and 
was received as such by the Glasgow Botanic Gardens 
during 1831, seed being sent by John Tweedie, then 
resident at Buenos Aires, and a hybrid with P 
nyctagimflora was raised during 1834 It was lost 
to cultivation for many years until 1916, when Kew 
reintroduced it, after several failures, through the 
land offices of the late Mr. C E R Rowland, then 
Vice-Consul at Monte Video. An interesting new 
South African Composite, Venidium Wyleyt, is also 
exhibited, which has been raised at Kew from seed 
received from Miss Wilman of Kimberley, a well- 
known South African botanist The exhibits will 
be changed from time to time throughout the year 

Showers of fish have from time to time been 
reported, and the following account of one that 
occurred in the Hardoi district of Oudli, as given in 
a letter from the Deputy Commissioner of that 
district, has been forwarded to us by Mr C. A 
Silberrad : 4 ‘ The local calamity was of a new type. 
It happened in ah afea 200 yards wide and three 
miles long m the northern part of this district One 
evening in April 1924 a whirlwind rose in a small 
area It advanced to the east, and as it advanced 
it increased in velocity and force All the trees— 
big huge trees — were uprooted and carried long 
distances, not dragging on the ground but flying 
overhead. Fish in a 4 tank 4 [1 e reservoir or large 
pond] which came in the way were blown out and two 
villages were destroyed. About 45 men were killed 
or injured, and 150 cattle destroyed. 44 A similar 
occurrence is recorded m the Apnl-June issue of the 
Australian Museum Magazine, where it is stated that 
the Director of the Australian Museum, Sydney, 
recently received a bottle containing three small fish, 
which, according to the accompanying letter from 
Mr. F. Richards, of Gulargambone, New South Wales, 
"were found in the gutters and on the streets here, 
with hundreds of others after recent heavy rain 44 
Examination of the fish showed they were small 
freshwater gudgeons {Carassiops klunzingen), which 
are very common m streams and water-holes m 
western’ New South Wales and Southern Queensland 

An interesting illustrated account by T. W Jon©9 
of the life and work of Dr. Thomas Beddoes appears 
in April issue of Science Progress . Beddpes* greatest 
discovery; was Humphry Davy, who was the first 
medical superintendent of his " Medical Pneumatic 
Institution 44 at Clifton. Beddoes was born at 
Shifnal in Shropshire in 1760, and at the time of 
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graduation in classics at the age of nineteen, he had 
acquired considerable manipulative skill in pneumatic 
chemistry and was conversant with the work of 
Priestley, Cavendish, Lavoisier, and Scheele. He 
studied medicine and anatomy in London and, later, 
in Edinburgh. After a continental tour, in which 
he met Guyton de Morveau and I^avoisier, he accepted 
the post of reader m chemistry at Oxford. Beddoes 
became very popular here and spent the happiest 
years of his life ; rash political views, however, caused 
him to resign m 1792. He had published translations 
of Bergman's " Elective Attractions " and Scheele’s 
" Chemical Essays," amongst many other things, and 
also a digest of the work of Mayow Beddoes now 
set up a practice, still con tin u mg, however, his private 
research His published work of this period is 
voluminous ; most of it is medical in nature, but 
there is a ‘ classification of chemical substances 
according to their principles," which he proposed. 
Much of Davy’s earlier work was inspired by Beddoes, 
and was earned out under the latter’s direction, e g 
the work on nitrous oxide which brought about Davy’s 
promotion to the Royal Institution 

Meteorological reports by wireless telegraphy for 
Great Britain and the countries of Europe and North 
Africa are dealt with by the Meteorological Office, Air 
Ministry, in a new edition of official publication, 
Sio. 252. The third edition of the work now issued 
consists of 134 pages, which, compared with 84 pages 
in the first edition issued in 1922, illustrates the im¬ 
mense development of wireless now in progress A 
frontispiece shows the area covered by wireless 
weather messages employed in the Daily Weather 
Service of the British Isles, from which messages are 
regularly received by the Meteorological Office of the 
Air Ministry The area embraces nearly the whole 
of the northern hemisphere. To obtain observations 
from the entire network of observing stations* most or 
all of the national issues must be intercepted, but the 
whole area may be approximately covered by utilising 
only the international collective messages issued by 
Great Britain, France, Germany, and Russia, Most 
issues can be received in the British Isles by the use 
of quite modest receiving apparatus. Details of the 
meteorological messages transmitted by each country 
are given on a uniform plan. The reports and times 
of the messages are made perfectly clear. The inter¬ 
national codes are given of reports from land stations, 
reports from ships at sea, abbreviated reports giving 
a synopsis of the meteorological situation over the 
continent, with much detailed information of general 
appl t cation for weather study. Details of the particu¬ 
lars of the messages from different countries are given 
up-to-date according to information available on 
February 14 of the current year, and emending notices 
will be issued as alterations are required. Such 
notices will be issued free until a new edition is ready, 
on application to the Director of the Meteorological 
Office. The work is published by H.M. Stationery 
Office, price 35. 6 d. net. 

In order to study the possibilities of routes through 
central Africa, particularly between French Equa- 
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tonal Africa and the East coast, Citroen Cars limited 
has sent a large motor expedition across the continent* 
From Algeria the expedition crossed the Sahara to 
the Niger river, and then by Lake Chad to Banghi on 
the Ubanghi, a tributary of the Congo, which form the 
southern frontier of French Equatorial Africa. After 
a deviation to the little-known north-eastern part of 
the Ubanghi-Shari territory, a return was made south 
to Stanleyville on the Congo. From there the route 
was north-east through the Haut-Uele district, and 
eventually to Kasenyi on Lake Albert, which was 
crossed to Butiabwa. The route then lay south¬ 
east to Entebbe, across Lake Victoria and to Tabora. 
At Kampala one party branched off for Mombasa, 
and at Tabora another party turned west to cross Lake 
Tanganyika, and ascended the Lualaba valley through 
the Khatanga region and Rhodesia to Cape Town. 
The main expedition from Tabora was to proceed by 
Lake Nyassa and Blau tyre to Beira All the parties 
were to reunite at Mayunga on the west coast of 
Madagascar and cross the island by Antananarivo to 
Tamatave. Thus the whole of French Afnca will have 
been traversed by motor car. 

At the annual general meeting of the Institute of 
Physics, held on May 25, Sir William Bragg was elected 
president in succession to Sir Charles Parsons, whose 
term of office expires on September 30 Major 
C E. S Phillips was elected to succeed Sir Robert 
Hadfield as treasurer The annual report gives the 
total membership as 515, which includes 293 fellows 
and 135 associates There is stated to be unlimited 
scope for further applications of physics in the arts, 
industries,, and public services, and therefore for the 
increased employment of highly-qualified physicists, 
and during the past year there has been a fair demand 
for young honours graduates in physics with two or 
three years’ research experience, Seven lectures have 
so far been given in the series on " Physics m Industry/* 
and they have been published in three volumes by 
the Oxford University Press. Much of the report is 
devoted to the Journal of Scientific Instruments , the 
second volume of which is now appearing. Editorial 
control has been brought mto closer touch with the 
scientific instrument industry, and steps have been 
taken to procure more descriptions of workshop 
devices and methods. Action has been taken in 
conjunction with the Institute of Chemistry in urging 
upon the Board of Trade the desirability of defining, 
in the public interest, the qualifications that should 
be required of Gas Examiners appointed by local 
authorities under the provisions of the Gas Regulation 
Act, 1920. In this connexion a deputation from the 
two Institutes waited upon the Board of Trade* In 
reply to the deputation it was stated that the changes 
m the method of appointment of Gas Examiners 
suggested by the deputation indicated the necessity 
for further statutory powers. 

The Ladies* Conversazione of the Royal Society 
will be held in the Society's rooms on the evening 
of Wednesday, July 22, 

The summer meeting of the Newcomen Society 
for the Study oi the History of Engineering and 
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Technology is to be held on June 17-20 at Gloucester. 
The meeting includes visits to works and places of 
antiquarian interest in the neighbourhood. Parti¬ 
culars can be obtained from the hpnorary secretary of 
the Society, Mr. H. W. Dickenson, Science Museum, 
South Kensington, London, S W 7 

The Science Museum at South Kensington, being 
too crowded on public holidays for the ordinary 
lectures to be given m the galleries, an experiment 
was made on Whit-Monday by Engmeer-Capt E, C 
Smith, the official guide lecturer, giving short lectures 
on ships, locomotives, and aeroplanes in one of the 
new demonstration rooms. The lectures were illus¬ 
trated by slides, models, and sketches, and drew 
large audiences The expen men t may be regarded 
as entirely successful, and we hope these holiday 
lectures will become a permanent feature of the work 
of the Museum 

We learn from Science that the Barnard Medal for 
Mentonous Service to Science, awarded by the 
trustees of Columbia University on the nomination of 
the National Academy of Sciences, has been given to 
Dr. Niels Bohr, professor of physics at the University 
of Copenhagen, in recognition of his researches on the 
structure of atoms Previous recipients of the 
Barnard Medal are * Lord Rayleigh and Sir William 
Ramsay (1895) ; Prof. W, K von Rontgen (1900) ; 
Prof Henri Becquerel (1905) , Sir Ernest Rutherford 
(1910), Sir William Bragg and Prof W L Bragg 
(1915), Prof. Albert Einstein (1920) 

It is a hundred years since John Phillips, after¬ 
wards professor of geology in King's College, London, 
in the University of Dublin, and in the Uni¬ 
versity of Oxford, was appointed the first keeper 
of the Museum of the Yorkshire Philosophical 
Society. In the recently issued annual report of 
the council of that Society, Dr. W. E Collinge, the 
latest successor of Phillips, takes occasion to give 
an interesting account, illustrated by a good portrait, 
of the great geologist of Yorkshire. He suggests 
that a John Phillips Geological Department would 
form a fitting memorial The council, however, 
seems to be concentrating on an extension of the 
Museum to accommodate the Roman antiquities 

After the death of Dr Peringuey in February 
1924, and pending the appointment of the new 
director* Mr. E. Leonard Gill* who assumed office 
on January 1 of this year, £he work of the South 
African Museum was under the supervision of Mr. 
K. H. Barnard* who is responsible for last year's 
report. The much-needed whale shed was completed 
during the year* and the whale skeletons re-erected 
therein, proving a great attraction to the public 
Several short talks on matters connected with the 
Museum have been broadcast. The excellent custom 
of employing members of the staff on collecting 
expeditions and surveys was continued* though some¬ 
what interfered with by the administrative changes. 
The chiaf acquisitions by this means were in plants* 
insects* and arachnids* 
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An interesting paper on the early Bristol glass¬ 
houses appears in the March issue of the Journal 
of the Society of Glass Technology. It contains 
historical details of the fortunes of many glafcs- 
making firms, and is based mainly on contemporary 
newspaper accounts. The earliest record of glass¬ 
making m Bristol ocfcurs about 1651, when Edward 
Dagney (or Dagma), an Italian, had a glasshouse, of 
which the master was John Williams The trade 
rapidly grew ; in 1698 there were six glasshouses for 
bottles and four for flint glass , in 1761 there were , 
fifteen, and in 1792 “ about twelve " (probably con¬ 
cerns or firms) The Bristol industry began to 
decline during the early part of the nineteenth 
century, owing to the remoteness of coalfields and Irish 
competition 

The most recent Catalogue (No. 68) of Messrs 
Watson and Sons (Electro-Medical), Ltd , consists of 
Part I , dealing with X-ray generators and radium, 
and Part II with X-ray accessories. In about three 
hundred pages a bnef descriptive account is given 
of radiological apparatus covering the field of radio¬ 
diagnosis and radio-therapy We notice a descrip¬ 
tion of the Gaiffe-Gallot and Pi Ion constant tension 
apparatus which Messrs Watson are authorised to 
manufacture in Great Britain One of the most 
attractive features of the catalogue is the conciseness 
of descriptive details concerning apparatus, combined 
with excellent illustrations. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned A veterinary 
lecturer at the Midland Agricultural and Dairy 
College, Sutton Bonington, Loughborough — The. 
Principal An assistant lecturer in chemistry at 
King's College for Women (Household and Social 
Science Department), Campden Hill Road, W 8—- 
The Secretary (June 12). A junior scientific assistant 
in connexion with Admiralty Research—The Secre¬ 
tary of the Admiralty (C E Branch), Whitehall, S W 1 
(June 16) Some appointments in connexion with 
the physical and chemical survey of the national coal 
resources—The Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, S W.i 
(June 17) The professorship of zoology at King's 
College, London—The Academic Registrar, University 
of London, South Kensington, SW7 (June 19). 
An assistant entomologist at the Imperial Forestry 
Institute, Oxford—The Secretary (June 20) A junior 
lecturer m biological chemistry in the department of 
physiology of Bedford College for Women—The Secre¬ 
tary (June 20). An assistant m the Herbarium, Royal 
Botanic Gardens, Kew—The Secretary, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, S W.i 
(J une 22) The professorship of electrotechnics in the 
University of the Witwatersrand—The Secretary, 
High Commissioner for the Union of South Africa, 
Trafalgar Square, W.C.2 (June 25). A senior lecturer 
in chemistry and physics at the Gordon College and 
the Kitchener School of Medicine, Khartoum—Dr* 
A. F. Joseph, 51 Kings Avenue, Muswell Hill, N. 
(July 14). A biology demonstrator at the Royal 
Grammar School* Worcester—The Headmaster. 
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Research Items. 

Archeological Exploration in Indo-China. — been known ; thus since 1913 the great difficulty of 
Dr. R. Verneau describes in L'Anthropologie, T. 35, growing the plant *n water culture has been on record, 
Nos. i-2 f the results of excavations in the caves of and there are also reports as to its failure to develop 
Bac-Son, Tonkin, by Dr Mansuy and Mile. Colani in soils previously sterilised by heat. In both these 
of the Geological Service. Some years ago Dr. cases, growth could be improved by adding strongly 
Mansuy demonstrated by excavations at Pho-Binh- adsorbing substances to the culture medium. Attack-* 
Gia that the neolithic culture characteristic of lndo- ing the problem from this angle, these authors now 
China—the only type known until then—was pre- supply very good experimental evidence that these 
ceded by a more archaic culture Three skulls peculiarities are due in the mam to the ready pene- 
associated with this early phase were found to differ trability of the plant's tissue by anions If, for 
entirely from the modem population. Further m- example, roots of mustard seedlings are placed in a 
vestigations, covering a large number of caves, have o 5 per cent, solution of ferrous sulphate, within 
revealed a stone culture, apparently general over the 15-20 minutes the roots are covered with yellow- 
area of excavation, of which the implements are of brown flecks of the hydroxide of iron, other plant 

early palaeolithic type—Acheulean. No fossil remains roots remaining clear white for hours in such a solu- 

are present, and the animal bones found in the tion The root systems of old flowering plants do not 
archeological deposits are all those of existing species show this peculiarity to such a marked extent, but 

This, coupled with the absence of any of the stages leaf-stalks and hairs show tins same ready pene- 

lntermediate between the implements of Acheulean trability to anions As Sinapis avvensts, charlock, 

type and the polished neolithic implements of the has the same peculiarities as 5 alba, though perhaps 
later culture, points to an antiquity of no great degree to a less degree, this seems to be the phenomenon 

such as might be inferred from the form alone of the underlying the practice of destroying charlock by 

early implements. It is suggested that a primitive spraying or dusting, 

culture lingered on until overwhelmed by the incur¬ 
sion of races acquainted with the art of polishing Maize in South Aprk a — The increasing import- 
stone Two skeletons were found , one skull was ance of the maize crop in South Africa has led to an 

sufficiently well preserved to admit of measurement, inquiry into the economics of its production in 

but whereas the skulls from the earlier excavation connexion with the capital required in maize farming, 

mentioned above were of a pure Indonesian type, the equipment and labour necessary, the yields and 

this one is Melanesian ; while another skull recently returns obtained, the relation of yield to cost and 
found in the cave of Minh-Cam in Annam presents other points of importance to maize growers. In- 
the characteristics of a Negrito. cidentallv, weak points in the system of farming 

have been exposed, providing valuable information 

Early Art in the Euphrates Valley —The to the farmers. The report on the Cost of Production 
light thrown upon Sumerian Art and its affinities by of Maize Investigation for 1921-22 (by E. Parish, 
the discoveries at Tel el Obeid is discussed by Dr Orange Free State) sets out the means employed 
„ Leon Legrain in the Museum Journal (Philadelphia), m obtaining information and the method of calcula- 
vol, 15, No. 3. A foundation tablet of Ur-Engur tion adopted Costs for native labour, ox labour, 

suggests the identification of El Obeid with the city and overhead charges were estimated on a com- 

of Kesh and a connexion with Elam, from which prehensive basis including such incidentals as per¬ 
tained bulls and cows probably were first brought quisites, veterinary attendance, and the cost of stalk 
to Sumer The details of the daily scene in the grazing and husks consumed. The range of costs 
copper relief from the oldest temple at El Obeid per bag, including transport, on the thirty-nine 
help to explain archaic pastoral scenes from Susa, farms investigated in a poor season was from 4 s, to 

Teflo, and Nippur. A text of Gudea of Lagash 1/. 145. 11 d., the greatest number of results lying 

dealing with the organisation of the household of the between 75. and 9s., but in a normal season the costs 
god Nmgirsk, refers to a dairy. It also in its ntual would be lower The crop yields showed a similarly 
details suggests the old mythology of Elam, But wide range, from o 43 to 8 o bags per acre (t bag 
while the Elamite was a hunter the Sumerians were =203 lb.), and comparison shows that the relation 
farmers The Elamites represented the gods as com- between yield and cost is very close. Compared 
posite monsters; the Sumerians adopted the same with similar figures for several states in U.S.A. the 
forms, but in Sumer the god soon assumes the appear- cost of manual labour in South Africa is greater per 

ance of a king seated on his throne, the ancestor acre of maize, but land is relatively cheaper and 

animal surviving as his servant and emblem. A ox labour is less expensive than horse labour. The 

number of known monuments may be compared with cost per bag of maize may be brought down by 

the art of Tel el Obeid These, taken together, seem adequate methods of farming, and suggestions are 
to bridge over the gap between the pre-Sargonic and made for obtaining increased yields. 
pre-Elamite periods Similar objects have been 

found by the French at Susa, Tape Mussian, and Earth Movements in California, — A most 
Bandar Bushir. The pre-Elamite period, represented comprehensive scheme of research is now being carried 
by the painted wares and engraved seals, seems to out in California with the object of investigating 
be the oldest. The Tel el Obeid art is not so pnmi- from every possible point of view the ala pHnff die* 
tive but is to be set apart from, and before the pre- turbances to which the earth's crust is subject in that 
Sargonic period, constituting a new period of art. region. A valuable summary of progress is outlined 

_ __ by Dr. Day in Science, vol. 6t, March ay. The 

The Biology of White Mustard.— This subject if.S, Coast Survey and the Hydrographic Office have 
in the hands of F. Boas and F. Merkenschlager has triangulated the land and contouredthe adjoining 
given resujts of great scientific interest and of con- ocean floor, and have thus provided a trustworthy 
suderable practical bearing. Their results are pub- system of co-ordinates upon which future displace* 
hahed in the Bxol. Centralblatt, 45, pp. 40-53. 1925. ments can be accurately plotted, the 
That white mustard had some peculiarities had long Survey and the universities in California are sth&ybig 
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the geology m adequate detail. The California 
Institute of Technology, the Mount Wilson Labora¬ 
tory, and the Geophysical Laboratory of Washington 
have devised apparatus and established stations for 
the more systematic recording and study of local 
earthquakes. It is not surprising that great faults 
are found along the Californian coast, for the Sierra 
Nevada rise to more than 14,000 feet on the east, 
while to the west the ocean floor drops sharply to a 
depth of 12,000 feet. High temperature gradients 
and hot springs, and unusually great anomalies of 
gravity, show further that the region is one of excep¬ 
tional instability. The danger zones of structural 
weakness are being carefully mapped, and in future 
the known directions and magnitudes of the creeping 
and tilting movements that occur along them as the 
stresses accumulate will lead to definite predictions 
of the place or places where earthquakes are likely to 
occur. Unfortunately, there is no certainty that 
prediction of the tune of rupture is yet a problem that 
can be usefully attacked. 


and difficulty m starting the engine on it from the cold. 
The prospect of an extended use of tetralin is doubtful. 
Alcohol is probably the most promising of all the 
liquid substitutes for oil, chiefly because of ttye 
variety of raw materials from which it can be manu¬ 
factured, e.g, molasses (sugar waste), maize, potatoes, 
sawdust, sulphite liquors (from paper manufacture), 
artichokes, sorghum, various wild fruits and berries, 
peat, corn-stalks, garbage and other waste products. 
Dr Pascoe concluded his address by urging attention 1 
to efficient carbonisation of coal, not only as helping 
to solve future fuel problems, but also owing to a 
growing demand for metallurgical coke. The problem 
of the conversion of cellulose into fermentable 
material by simple and economic chemical or bacterio¬ 
logical processes is likewise one worthy of thorough 
investigation, and in commending this and other 
researches having a similar end in view to Indians 
for the benefit of posterity as much as their own 
country, he voiced a plea deserving of world-wide 
notice and support. 


Abysmal Submarine Volcanoes —The soundings 
made by the Challenger expedition have been investi 
gated by M J Thoulet, CR Acad d Sci , Paris , 
March 16. In the oceanic depths he has found that, 
in some cdses, the curves of submarine density, 
instead of continuing regularly to the bottom, begin 
to show a sudden increase m density, the amount of 
material in solution becoming suddenly greater than 
before This appears to be due to the existence of 
basins, without outlet horizontally, containing sub¬ 
marine volcanoes, which give out materials which 
dissolve in the water. This increase of density at 
the bottom of the ocean is not general. In regions in 
the North Atlantic known to be volcanic, the propor¬ 
tion of bottom densities greater than 1 0280 is 84 
per cent.; m the South Pacific it is 37 per cent , in the 
South Atlantic, 24 per cent, ; Indian Ocean, 13 per 
cent ; and North Pacific, 2 per cent. M. Thoulet has 
specially studied certain regions, partly from the point 
of view of submarine topography and microlithology, 
and partly with regard to the density of the water. 
He expresses the view that it may be possible in this 
way to locate the position of abysmal volcanoes, and 
perhaps to evaluate the degree of their activity. 

Substitutes for Petroleum. —In his presidential 
address to the Mining and Geological Institute of 
India (published in the Transactions, vol. 19, 1924), 
Dr. E. H, Pascoe dealt with the development of the 
oil industry, and paid considerable attention to the 
question of vegetable and other products as sub¬ 
stitutes for petroleum. Practical experiments have 
been made with palm oil m the Belgian Congo, where, 
under tropical conditions, it has been found possible 
to run a two-cycle semi-Diesel motor on this fuel, 
resulting in the development of 10 h.p. at 500 revolu¬ 
tions per minute. The calorific value of palm oil is, 
however, 20-25 P** sent- less than that of crude 
petroleum, so that even if it could be used satisfactorily 
under temperate conditions, the greater consumption 
unit for unit would have to be balanced by low cost 
to make it an economic proposition. Castor oil has 
already been successfully used as a fuel for internal- 
combustion engines, though, as with pea-nut, soya¬ 
bean, and coconut oils, its value for human con¬ 
sumption is great, and any application as fuel would 
involve the oil Industry in serious competition with 
the foodstuffs and drugs industries. Tetralin is a 
tetra-hydro-naphthalene manufactured from coal-tar 
m Germany ) this substance was used satisfactorily 
during the War in that country, when supplies of 
petWi were short, but it tuffers from the same dis¬ 
advantage wm benzol, namely, rapid carbonisation 

ns] 


The Initial Velocities of q Rays from Polonium, 
—The a rays emitted by the same radio-active body 
have been found to have very nearly the same velocity, 
Geiger, U9ing radium C, finds this to be true to within 
o 5 per cent. Mile I. Curie, using polonium, found 
that the ranges of its a rays differed a little more than 
was to be expected by the theory , and in a paper in 
the C.R Acad, d. Set , Pans, March 16, she describes 
measurements made by the magnetic deviation 
method, to find the amount of difference in the 
velocity of these rays on emission. The rays were 
passed through two paiallel slits before being deviated, 
and the width of the line formed on the photographic 
plate depended m part upon the relation between the 
velocity of the different rays emitted Other factors 
affecting this width wfere investigated, various possible 
distributions of velocity were considered, and it is 
shown that it is necessary to measure the ratio 
between the intensity at the middle of the hne and 
that at its edges. The final result is that there is no 
indication of any difference in the initial velocities ; 
if it is 'assumed that the velocities are distributed 
uniformly between two limits, the extreme difference 
cannot be more than o 3 per cent. If, on the other 
hand, the velocities are assumed to be distributed 
about the velocity V according to the probability law, 
75 per cent, of the rays have velocities which differ by 
less than 0 3 per cent. 


The Thermal Expansion of Halides of the 
Alkau Metals at very Low Temperatures — 
A senes of measurements, carried out in collaboration 
with Frl. H. Kniger and Messrs. H Wiens and 
J, H&hnel, is described by Frl. A. Henglein in the 
Zeitschrift fUr phystkalische Ckemie of February 25. 
The densities of sodium and potassium chlorides, 
bromides, and iodides were determined by the pykno- 
meter method at o° C, and -79 0 C., and it was 
found that salts prepared by fusion have a higher 
density than those crystallised from aqueous solu¬ 
tion. The density was also determined with a gas 
volumometer at room temperature, o° C., - 70° C., 
and -184° C„ the accuracy attained being about 
±0*5 per cent., using about one gram of salt. The 
densities are tabulated, those of sodium chloride 
together with the values of v, the distance between 
the centres of unlike ions of this substance and the 
mole volumes being given in the following table : 

Temp. Density. i/XXo"cm. Mole Volume. 

0 2*168 2*813 *26*97 

79° 2*186 2*805 26-74 

-I84 0 2’208 2796 26*48 

-273 0 ... 2*793 26*41 
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GrUneisen's law (atomic heat/coefficient of expansion 
is a constant for all temperatures) holds, so that it 
is possible to calculate the moleculer volume at 
absolute zero, and so find v at that temperature. 
The percentage alteration of the molecular volume 
from o° to absolute zero is for sodium chloride, 2*1; 
potassium chloride, 2*1; potassium bromide, 2*3 per 
cent, or nearly the same number. When the cation 
remains the same, the coefficient of expansion in¬ 
creases with increased atomic weight of the anion; 
when the anion is the same, the coefficient diminishes 
with increased atomic weight of cation 

Alternating Currents and Over - voltage 
Phenomena —S Glasstone, m the April issue of the 
Journal of the American Chemical Society, records 
some observations on the effect of small alternating 
currents on cathodic and anodic over-voltage for a 
senes of metals m normal acid and alkali The 
results indicate that only in a limited number of cases 
does alternating current of small amplitude reduce 
the polarisation at such electrodes A possible ex¬ 
planation of this reduction is discussed. 

Atomic Spacing in Organic Compounds —The 
results of X-ray investigations on saturated aliphatic 
ketones and hydrocarbons are recorded m the March 
number of the Journal of the Chemical Society The 
work, which was earned out by W. B Saville and 
G Shearer m the case of the ketones and by A M uller 
and W B. Saville in the case of the hydrocarbons, 
shows that a study of the X-ray spacing gives an 
indication of the number of carbon atoms in ketones, 
and a consideration of the intensity distribution 
enables the position of the carbonyl group to be 
located within fairly narrow limits. All the (normal) 
hydrocarbons which were examined exhibited two 
typical sets ot spaemgs, one, relatively large, increas¬ 
ing linearly with the number of carbon atoms in the 
molecule, and the other very nearly independent of 
this number The increase per carbon atom of the 
long spacing is too large to be accounted for by the 
longest of the tetrahedral chains ; some additional 
variable must be introduced to explain the behaviour. 
Octadecanc, C )8 H 3R , and eicosane, C ao H 4a , appear to 
exist in two crystalline modifications 

Viscosity and Allotropy of Glass —The March 
issue of the Journal of the Society of Glass Technology 
contains a paper on the viscosity and allotropy of glass, 
by H le Chateher M le Chatelier gives a theoretical 
discussion of the work of Washburn and Shelton and 
of English, and finds that the results of these workers 
may be expressed by the relation log (log 7) = 
M(t~ 1000}ji000 +N> where 7 is the viscosity, M the 
rate of variation of 7 as a function of temperature t, 
and N is the viscosity at rooo D , % e in the middle of 
the working zone of glass The greater N is, the 
harder is the glass ; the smaller the value of M, the 
more extensive is the range of fusibility of the glass 
No definite relation has been found between the 
chemical composition of glass and its range of fusi¬ 
bility, but a connexion definitely exists between com¬ 
position and viscosity Glass exhibits an allotropy 
henomenon similar to sulphur, with the difference, 
owever, that in the case of glass changing its state, 
only the law of variation of viscosity as a function of 
temperature is altered, not the absolute value. There 
is some uncertainty as to the temperature at which 
the transformation takes place. 

Cobalt —An account of the production and uses of 
cobalt, by T H. Gant, appears in Chemistry and 
Industry for February 13 and 20. The chief sources 
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of supply are Canada and Australia, the main ores 
being smaltite, cobaltite, and asbolite. The latter is a 
mixture of metallic oxides and may contain up to 
30 per cent, cobalt oxide. In Canada, the ores are 
worked for the small quantities of precious metals 
which they contain, the cobalt being recovered as a 
by-product The ore is smelted with a flux (e.g lime 
if the ore is siliceous), a certain amount of iron being 
allowed to enter the speiss, or crude arsenide, which is 
formed Its presence prevents the passage of cobalt 
into the slag in any appreciable quantity. The slag 
is re-smelted , the speiss is then calcined, the arsenic 
driven off being collected and sold The roasted 
speiss, which contains about 10 per cent of arsenic, 
is treated with hot hydrochloric acid and allowed to 
settle. The filtered mother liquor is nearly neutral¬ 
ised with lime, when nickel hydroxide and feme 
arsenate are precipitated, enough iron having been 
added to convert all the arsenic to this compound in 
the acid treatment stage The remaining arsenic and 
copper are removed by sulphuretted hydrogen, or, in 
the latter case, electrolytically The solution now 
contains only cobalt and nickel chlorides , the former 
is precipitated by adding just the correct quantity of 
lime and the nickel solution, after separation, is 
precipitated by adding further quantities of lime. 
This method of separation of these metals has a very 
interesting history. The metal is obtained from the 
oxide by mixing the latter with a starchy material and 
heating to a high temperature in a retort. The 
principal and oldest use of cobalt oxides is in the 
ceramic industry , they are used as stains, either body 
stains, glaze stains, or under-glaze stains. Certain 
salts (e g, hydroxide, borate, oleate) are finding use as 
driers , certain organic salts of cobalt are the most 
efficacious and convenient driers known. Cobalt, in 
the form of smalt, is also used for colouring enamels 
blue, and the oxide is used to neutralise any yellow 
colour in a white enamel caused by iron oxide 
Electroplating with cobalt solutions seems to be more 
satisfactory than with nickel, the plating occurs 
much more rapidly and a lesser weight of hard cobalt 
deposit offers the same protective coat as a greater 
weight of the softer metal. 

Industrial Illumination. —-Within recent years 
much attention has been directed to the rapidity with... 
which operations involving vision can be accomplished 
under various intensities of illumination. The 
General Electric Co of America has published in the 
Journal of the Franklin Institute for April a paper on 
this subject by P W Cobb, who is a psychologist, 
and F K Moss, who is a physicist. A large number 
of experiments were carried out and definite curves 
connecting brightness with mechanical precision were 
obtained. Extreme values of brightness were not 
used, so the problem is not complicated by the intro¬ 
duction of glare The results of this investigation 
prove that for accurate mechanical work the brightness 
ftiust exceed a definite value. They can consequently 
be applied directly to many industrial operations 
When the output is on a quantity production basis 
and the various operations follow one another at fixed 
and predetermined intervals, the gain in accuracy 
shown by the laboratory experiments in increasing 
the brightness to the definite value would be realised 
practice. It has been objected that the better 
illumination induces the workers to function their eyes 
at an unnatural rate and so they would be more 
fatigued at the end of the day. The evidence, how¬ 
ever, does not support this objection. Eye fatigue 
is not generally experienced in daylight* where the 
illumination is generally several hundred times that of 
present artificial lighting. 
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The Fat Soluble Vitamin? 

/"\UR knowledge of the properties and effects of 
^ those elusive accessory food factors, usually 
designated by the term “ vitamins,'* is gradually 
being extended by the labours of a large number of 
research workers . a short account of some of the 
more recent work on the fat soluble vitamins may 
prove useful, both from its intrinsic scientific interest 
and also from the influence it may have on the 
practical problems of human and animal dietetics. 
No discussion of this subject nowadays would be 
complete without mention of the effect of irradiation 
with ultra-violet rays as a substitute for, or a generator 
of, the fat soluble vitamins, or of the influence of 
these factors in the prevention and cure of rickets 

The animal organism is dependent for its supply 
of fat soluble vitamin-A upon the vegetable world : 
two most important sources are the fresh green leaves 
of many plants and the liver of fishes, where the 
vitamin" obtained from the food is concentrated in 
association with the fat (cod liver oil). Now its 
presence m green leaves and the eftects of irradiation 
to be considered later have suggested that its synthesis 
may be effected only or chiefly in the presence of 
light, but Ethel M Luce and Ida S Maclean (Bio- 
chemical Joum , 1925, vol 19, p 47) have concluded 
that it can be formed by yeast cells tn the absence 
of sunlight . it can easily be extracted from the dried 
yeast by ether 

Vitamin-A is characterised by being associated 
with the fats of both plant and animal tissues, but 
it frequently happens in modern life that it is pre¬ 
cisely these two types of foodstuffs which fail to 
reach the consumer in a fresh or natural condition 
Appropriate sources of the vitamin for human 
consumption are green leaves, milk and butter, and 
cod liver oil * but the leaves are frequently cooked, 
the milk may contain little of the vitamin to start 
with, and still less after the treatment it may undergo 
before consumption, margarine may replace butter 
in the diet, whilst raw cod liver oil is unpalatable 
without further treatment. What factors may 
destroy the vitamin and how may this destruction 
be avoided ? How may an adequate supply be 
ensured in the human diet ? 

It is known that the fat soluble factor is easily 
oxidised, especially at a high temperature ■ but in 
an atmosphere free from oxygen it will withstand a 
temperature of more than ioo° C. without much loss 
of its activity. S. S Zilva {tbid., 1924, vol 18, p 881) 
has shown that the hardening of cod liver oil in the 
absence of oxygen does not result in the destruction 
of the vitamin ; this fact may have an important 
bearing on the preservation of the factor in margarine, 
which is largely made from hardened oils. Most 
often, however, the vegetable oils used contain little 
or none of the vitamin before the hardening process 
takes place. Storage alone, for example of cod liver 
oil, does not result m complete destruction although 
the activity of the oil gradually becomes less : the 
presence of the vitamin in a sample thirty years old 
has been detected by E. Poulsson {tbid., 1924, vol. 18, 

p.919). 

Since animals do not form vitamin-A, it is important 
to see that animal products used as food should come 
from animals which have had an abundant supply of 
the vitamin in their diet. The most important 
products ip this connexion are undoubtedly milk and 
its derivatives. Ethel M. Luce (ibid., 1924, vol. 18, 
P* *279} has compared the effects of sunlight and a 
diet rich in Vitamin-A in producing a milk rich in 
this factor. At this point we must digress for a 
moment to mention that the methods of testing for 
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and Irradiation in Nutrition. 

the presence of the vitamin by feeding animals on 
a diet deficient in the factor supplemented by the 
product under test have led to the conclusion that 
there is probably more than one fat soluble vitamin 
in existence one is concerned with the growth of 
animals whilst the other keeps this growth m normal 
channels , the former may be called the growth factor 
(or vitamin-A) and the latter the antirachitic factor. 
Luce has found that cow's milk only contains the 
growth factor when it is present m the food of the 
cow, but that exposure of the animal to sunlight 
whilst on a diet deficient in vitanun-A increases 
somewhat the content of the antirachitic factor in 
the milk , the amount of this latter factor is, however, 
increased much more by the presence of fat soluble 
vitamins in the cow's diet The quantity and fat 
content of the milk are not apparently increased by 
a diet rich in vitamin-A, from some experiments on 
goats by E. T Sheehy (Proc Roy Dublin Soc , 1924, 
vol 17, p. 333) 

The study of experimental nckets has shown the 
importance of the fat soluble vitamins in the etiology 
of this disease, but it is probable that other factors 
are concerned as well The question is complicated 
by the fact that nckets is a disease of growth and 
may not be developed if the animals are on a diet 
from which fat soluble vitamin-A has been excluded, 
the animals on this diet ceasing to grow If the diet 
is simply deficient in the vitamin, so that growth 
does occur, then nckets will also appear S S Zilva, 
J Golding, and J C. Drummond have recentlv shown 
this to be true also in the case of young pigs (Biochem 
Joum , 1924, vol 18, p 872) On the other hand, 
if young animals are fed on a diet which, besides 
being deficient in fat soluble vitamins, is badly 
balanced as regards the proportion of its mineral 
elements, or deficient in calcium or phosphorus, 
rickets can be produced fairly easily, although growth 
may be also retarded This conclusion shows that 
it is essential to consider not only the vitamins but 
also thje other elements of the diet, especially the 
minerals, in connexion with this disease 

Attention must be directed to a further factor which 
influences the development of nckets The animal 
body seems able to store a supply of the fat soluble 
vitamins, so that until this store has been exhausted, 
exposure to a deficient diet will be without effect 
The amount in this store will obviously depend on the 
diet given before the experimental period commenced, 
and it has been found that the diet of the pother 
during pregnancy and lactation has a marked influence 
m this respect, a conclusion which has an obvious 
practical bearing on human dietetics. Thus V. 
Korenchevsky and Marjorie Carr (Biochem. Joutn. h 
1924, vol. 18, pp. 1308, I3i3» and 1925, vol. 19, 
p. 112) have shown that if the mother's diet is deficient 
in fat soluble vitamins during pregnancy and lactation, 
the young (rats) placed on a deficient diet at weaning 
develop nckets more easily than those whose mothers 
had been fed on a nch diet during corresponding 
penods. An excess of calcium in the mother's diet, 
provided that the fat soluble vitamins are m excess 
also, still further improves the resistance of the young 
to the development of rickets afterwards. If the 
arent rats of either sex are fed on a deficient diet 
efore mating, the animals are less fertile, and the 
young born are weaker than normal, but,there is no 
sign of any deficiency of calcium in their skeletons ; 
thus the* mother draws on her own reserves for the 
sake of her young. 

Once rickets has developed on a deficient diet, it 
has been of interest to determine whether any 
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other factors besides the replacement of the missing 
vitamins will have any influence on the course of 
the disease. The addition of more calcium or 
phosphorus to the diet has little effect, unless these 
elements are already deficient; but V. Korenchevsky 
and M Carr (tbtd , 1925, vol. 19, p, 101) have found 
that the subcutaneous injection of calcium glycero¬ 
phosphate may improve the calcification of the 
animals on the deficient diet; the injection of 
sodium phosphate alone was almost without effect. 
Apparently only a certain maximum amount of 
calcium can be absorbed from the digestive tract, 
but that this is probably not due to the absence of 
the vitamins from the diet is shown by the results 
of some experiments by Katharine M. Soames (ibid , 
1924, vol 18, p 1349) , the mtraperitoneal injection 
of cod liver oil in rats afforded some protection against 
rickets; presumably these vitamins exdrt their 
influence on the tissues after absorption and do not 
facilitate the absorption of other elements of the diet. 
The same author in collaboration with li. Robison 
(ibid , J925, vol 19, p. 153) has investigated further 
the cause of the deficient calcification of the bones 
m rickets They find no deficiency in the blood of 
the phosphoric ester hydrolysable by the bone 
en/yme or of the enzyme itself in the bones The 
administration of cod liver oil has no effect on this 
ester or on the enzyme, but increases the organic 
phosphorus present in the blood. It only influences 
the inorganic phosphorus of the blood when the diet 
is deficient in this element. The inference from their 
results is that the deficient calcification on a diet 
deficient m the fat soluble factor alone is due to a 
deficiency of calcium ions , deficiency of phosphorus 
only plays a part when the diet is deficient in this 
factor also. 

A further factor in the cure or prevention of the 
effects produced by a diet deficient in fat soluble 
vitamins has been found within the last few years 
in the influence of ultra-violet rays In the earlier 
observations children suffering from rickets were 


exposed directly to the source of light, with the result 
that the bone lesions were healed ; the subject was 
taken up experimentally later and it was found that 
the growth of rats could also be stimulated by ultra¬ 
violet light when the animals were fed on a diet 
deficient in fat soluble vitamins. Later work has 
suggested that the ultra-violet rays may cause a 
synthesis of the antirachitic factor, but only a 
mobilisation of the body's store of vitamin-A without 
a true synthesis. This agrees with the results of 
Luce and Maclean mentioned above, who conclude 
that light plays no part in the formation of vitamin-A. 
Some of the other effects of irradiation have recently 
been referred to m these pages (December 20, 1924, 
p. 901, and May 2, 1925, p. 642). 

A further step from this work was the examination 
of the effects of the ultra-violet rays upon the food 

5 iven to the animal, and S. J. Cowell (Brit. Med 
our , 1925. vol. i, p. 594) has tried the effect of 
feeding irradiated milk to rickety children; his 
paper also gives a brief account of some of the earlier 
work on irradiation He has found that the irradiated 
milk has produced a great increase m the calcification 
of the bones of two children with rickets, whilst a 
third fed on the same milk without irradiation 
showed very much less improvement It appears 
then that the antirachitic factor can be synthesised 
outside the body under the influence of ultra-violet 
light, this conclusion is of great importance, since 
it implies that a further method is available for the 
improvement of a ration which we may suspect to be 
deficient , it also opens up the way to a knowledge 
of the chemical constitution of the antirachitic factor 
and possibly its supply in some convenient and more 
palatable form than cod liVer oil. 

Further information as to the use and effects of 
light treatment in disease, together with accounts of 
the physiological actions of ultra-violet radiations, 
may be found in articles by J H. Sequcira and W. J. 
O'DonoVan ( Lancet , 1925, vol. 1, p 909) and F. H. 
Humphns (ibid p 912) 


Power Alcohol from Root Crops. 


A HK third memorandum of the Fuel Research 
Board on fuel for motor transport 1 deals with 
the production of power alcohol from tuber and root 
crops in Great Britain, Potatoes, mangolds, and 
Jerusalem artichokes are the only practicable raw 
materials which could be grown for this purpose, but 
it seems unlikely that potatoes would prove of 
economic value in this respect One ton of potatoes 
produces 20 gallons of 95 per cent, alcohol, so that 
every pound sterling it costs to grow a ton of potatoes 
is equivalent to is. on a gallon of alcohol for raw 
material alone. Co-operation between the potato 
grower and distiller has been suggested as a means of 
utilising the distillery residues for cattle-feeding, and 
so reducing the net cost of the power alcohol. In the 
southern counties the mangold is superior to the 
potato in that it is easier to grow, harvest, and store, 
and is less liable to disease and failure, while the 
manufacture of alcohol from it is simpler as the 
carbohydrates are m the form of sugar. The com¬ 
parative cost per gallon for the raw material works 
out at 7 s. for potatoes and 3 s. 9 d. for mangolds. 
The latter cannot however, be grown in the north 
of England and Scotland owing to its susceptibility 

1 Department of Scientific and Industrial Research 1 Fuel Research Board. 
Fuel for Motor Transport: Third Memorandum. Poww Alcohol from Tuber 
and Root Crops In Great Britain. Pp. vi+37. (London: H M, Stationery 
Office, 1933.) 9d. net. 
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to frost The distillation residues would appear 
to have considerable value as an ingredient m a 
feeding material rich in carbohydrates but poor in 
protein, 

The Jerusalem artichoke will grow in almost any 
well-drained soil, and as it is difficult to dear the 
ground completely when harvesting, no replanting is 
needed for many years when once a plot is well 
established, the cultivation being thus reduced to a 
minimum. The crop yields are very variable, 
probably being about 10-12 tons per acre in England, 
and 15-25 gallons of 95 per cent, alcohol per ton of 
tubers have been produced. Experiments also 
indicate that by using an organism of the Bacillus 
butyheus group, about 12 gallons of mixed butyl 
alcohol and acetone can be obtained. The simul¬ 
taneous fermentation of the tubers by yeast and the 
same organisms yielded a liquor consisting of 70 per 
cent, of ethyl alcohol, 10 per cent, of acetone, ana 20 
per cent, of butyl alcohol. The sun-dried artichoke 
stalks can be so treated as to give a pure resist¬ 
ant cellulose at the rate of about J- ton pet acre, 
of a type that would be very suitable for certain 
purposes. 

* The memorandum concludes with a Reties of tables 
setting forth the results of cultivatioxi experiments 
together with various analytical figures. 
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Ascent of Beerenberg, Jan Mayen. 

HE island of Jan Mayen in the Greenland Sea 
* has been known at least since the early seven¬ 
teenth century, when it was much frequented by 
whalers, and was the site of the Austrian meteoro¬ 
logical station of 1882-83. The Austrians made an 
unsuccessful attempt to reach the summit of the 
volcanic peak of Beerenberg, being foiled by bad 
weather. In the summer of 1921, the Norwegian 
meteorological service sent an expedition to Jan 
Mayen to erect a wireless station. This afforded a 
passage to Dr. P. L. Mercanton, who was anxious to 
climb Beerenberg. He was joined by Mr. J. M. 
Wordie, Mr. T. C. Lethbridge, and three other Cam¬ 
bridge men. In Echo des AIpes, No. 8 (Lausanne), 1924, 
Dr. Mercanton gives an account of the successful climb. 

The mountain arises at the north-east end of the 
small island, and although records occur of volcanic 
activity on the island m 1732 and 1818, there is no 
evidence that the main crater has been active during 
historic times. Certainly there is no sign of recent 
lava flow'. The party ascended the mountain from 
the south-west by Ekerold Valley over barren ground 
strewn with volcanic tombs, and passing to the west 
of Esk or Vogt crater, reached the frontal moraines 
of the summit glacier at about 2770 feet The route 
was then over a gentle ice slope without crevasses to 
a prominent nunatak at 5249 feet. This was marked 
by a cairn probably erected by the Austrians as a 
survey mark Higher up, a crevassed surface was 
encountered, but the only real difficulty seems to 
have been when the bergschrund was reached At 
74^8 feet the rim of the ice-filled crater was reached. 
This crater is about half a mile across, and from a gap on 
itsnorthern side the Weypfecht glacier falls to the coast. 

Beerenberg has two peaks, of which the higher is 
on the western side of the gap This was reached 
along a snow arHe Dr. Mercanton gives the summit 
height as recorded by aneroid as 7661 feet (2335 
metres). The figure obtained by the Austrians by 
theodolite measurement was 8350 feet (2545 metres). 
This may be compared with Mr. Wordie's figure of 
8090 feet, which was also obtained by aneroid reading. 
The discrepancies between these figures are consider¬ 
able, but the Austrian figures are not without doubt, 
largely because they worked with a very small angle 
The paper is illustrated by a number of excellent 
photographs of the mountain and a reproduction of 
the Austrian map. 

University and Educational Intelligence. 

Bristol. —Their Majesties the King and Queen 
will open the new wing of the University on June 9. 
The new buildings are the gift of Sir George Wills 
and the late Mr. H. H Wills, m memory of their 
father, and consist of an impeding tower and a 
building housing the administrative departments of 
the University, the main library of the Faculty of 
Arts and the medical works presented by the Bristol 
Medical and Chirurgieal Society, as well as a number of 
lecture rooms. The provision of new accommodation 
for the Faculty of Arts releases a number of rooms 
adjoining the geological and biological departments, 
which will thus be afforded much-needed space for 
expansion. 

CamJbhioob.—A grant of 25/. has been made from 
the Balfour Fund to Mr. J. T. Saunders, Christ's 
College, for an investigation of the diurnal movements 
erf the zooplankton of the Swiss lakes. Dr. H, S, 
Fttuthi, Feterhouse, has been nominated to use the 
University table at the Zoological Station at Naples 
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Mr. D. Keilin, Magdalene College, has been 
appointed University lecturer in parasitology. Mr. 
J. A. Carroll, Sidney Sussex College, Assistant 
Director of the Solar Physics Observatory, has been 
appointed University lecturer in astrophysics. 

The following grants have been made from the 
Worts Fund:—ioo/. to G. E. Barton, Gonville and 
Cams College, towards the expenses involved in a 
visit to Sumatra and elsewhere to complete a study 
of limestone denudations and other subjects, 100/. f 
to A, B. Deacon, Trinity College, towards the expenses 
involved in a visit to the New Hebrides for ethno¬ 
logical study ; 40/ to W. G East, Peterhouse, for a 
visit t6 Vienna to inspect certain Foreign Office 
documents in connexion with historical research; 
30/, to J. Needham, Gonville and Cams College, for 
researches on the oxidation-reduction potential of 
the cell-mienor to be carried out at Roscoff in 
Brittany 

London —The three following courses of free public 
lectures have been arranged . “ The Biological Aspect 
of Hydrographical Work," by Dr J Schmidt, at 
University College, at 5.30 o'clock, on June 8 and 9 , 
" Blood and Circulation from the standpoint of 
Physical Chemistry,*’ by Prof L J Henderson, at 
University College, at 5 30 o'clock, on June 10, 11, and 
12 , and '* Cardiology," by Prof J Hay, at University 
College Hospttal Medical School, at 5 o'clock on 
June 11, 12, 18, and 19. 

Oxford — An election to a fellowship in physiology 
at New College will take place in October Particulars 
and the necessary form of application may be had 
from the Warden, to whom the completed form must 
be returned not later than June 15. 

St Andrews —The University Court has appointed 
Mr. David Jack, at present associate professor in the 
'.arnegio Institute of Technology, Pittsburgh to be 
nn assi&tant in the Department of Natural Philosophy. 


The Carnegie Trust for the Universities of Scotland 
will announce in July next the allocation for the five 
years 1925-26 to 1929-30 of grants to universities 
and extra-mural colleges. For the quinquennium 
now expiring these grants amounted to 224,600/., 
including 25,000/. for libraries, 156,000/ for new 
buildings and permanent equipment, and 43,000/ 
towards endowment of lectureships and other genera) 
purposes. Special additional grants were made last 
year towards the equipment of two hostels for women 
students at Glasgow (5000/) and for the furnishing 
and equipment of a women students' union at Aber¬ 
deen (1500/.). Grants in 1923-24 for post-graduate 
study and research, including fellowships, scholar¬ 
ships, and grants-in-aid, amounted to 18,287/. As¬ 
sistance for students (average 12/. each) amounted 
to 54,000/. and voluntary refunds to 1126/. A table 
of refunds since 1901 shows that the maximum 
(1623/.) was reached the year after the War. 

Applications are invited by the London County 
Council lor two Robert Blair fellowships in applied 
Bcience and technology, each tenable for one year 
and each of the value of 450/. The fellowships are 
for advanced study or research, tenable in the 
dominions, the United States or other countries. 
They are open only to British subjects. Further 
information and the prescribed application form 

S T.2.a 300) may be obtained from the Education 
fficer (T.2.a), The County Hall, London, S.E.i, 
upon receipt of a stamped addressed envelope. 
Completed forms must be returned by June 30, 
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In our issue of February 21, p. 284, announcement 
was made of the foundation, by the Commonwealth 
Fund, New York, of twenty fellowships for British 
graduates. The fellowships are tenable for two years 
in American universities and are each of the annual 
value of about 600/. The committee of award has 
now issued the first list of appointments The dis¬ 
tribution of the new fellow’s among British universities, 
including two institutions where a fellow has worked 
at two, is as follows: Oxford 6, Cambridge 4, 
Edinburgh 4, St Andrews 3, Durham 2, and Belfast, 
Leeds, London, Manchester, and University College, 
Swansea, one each Grouping the new fellows accord¬ 
ing to subject studied, the following are included 
economics, geology, mathematics, medicine, chemistry 
and physics, two each, and engineering chemistry and 
botany, one each The Amencan universities to 
which the fellows will go are Harvard, Yale, Princeton, 
Columbia, Johns Hopkms, Cornell, and the universi¬ 
ties of Pennsylvania, Chicago, Wisconsin, Minnesota, 
and California 

On Saturday, Principal W M Childs, speaking at 
University College, Reading, upon the occasion of the 
annual conferment of the associateship of the College, 
announced that a letter had been received from the 
Clerk of the Privy Council stating that the Lords of 
the Committee of Council, after considering the further 
petition of the College for a charter under the title of 
the University of Reading, were prepared to recom 
mend the grant of a royal charter by His Majesty in 
Council, subject to an assurance by the petitioners that 
they would take all possible steps to relieve the College 
of indebtedness and to increase still further its present 
income The announcement was received with great 
enthusiasm by a large and representative audience 
Speaking afterwards at a luncheon to the newly en¬ 
rolled associates, the Principal stated that already, 
since the petition of the College was forwarded m 
January last, the income of the College had been 
substantially increased. 

On Tuesday, May 26, Sir Robert A Falconer, 
President of the University of Toronto, delivered a 
lecture at the University of Edinburgh on " The 
United States as a Neighbour—Manners of Life and 
Thought " This was one of the lectures for 1925 of 
the Sir George Watson chair of American history, 
literature and institutions. Sir Robert Falconer dis¬ 
cussed the effect of the environment of the new world 
and instanced the struggle which the settlers had m the 
new conditions of life, out of which issued virtues 
which have been reproduced m their descendants who 
kept moving out into the unknown regions of the 
West. The common school has been from early days 
one of the most powerful influences for the moulding of 
the character of the American people, among whom 
there is a deeply rooted conviction mat the freedom of 
their democracy depends upon their education. On 
the whole, however, there ts less freedom of speech 
than in Britain. The common school system in 
Canada took much from the practice and organisation 
of the schools of Massachusetts and New York, but was 
adapted so as to meet local requirements, In second¬ 
ary education also Canada has adopted the Amencan 
system, but Sir Robert stated that the results are not 
altogether satisfactory , pupils enter upon their high 
school work some two years too late, so that those who 
go on to the University at eighteen do not possess the 
liberal training necessary for recruits to the learned 
professions The tie of a common language he con¬ 
sidered to be the greatest and best of all influences 
moulding the life of Americans and Canadians to 
similar issues. 
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Early Science at Oxford. 

June 7, 1687. A letter from Mr. Humphrey to Mr. 
Lloyd, dated Lhandowhyn May 26, 1687 giving an, 
account of some Natural Curiosities from Anghsy was , 
communicated 

Mr Molineux his letter to Dr. Plot desiring some 
accompt of the great fall of Thames near London 
Bridge on May the 10th, which occasioned the Doctor 
to inform the Society that himself saw horses and 
also boys of ; 2 or 14 years of age pass ye River , that 
three parts of ye Channel was without water The 
manifest cause of which was ye violence of the Winds 
which then blew at S W. 

Nux de Bhen, yeilding an oyl much used by painters, 
and Semen Macalep, used in perfuming of gloves both 
from E Indies, were communicated by Dr. Plot. 

June 8, 1686. A Letter from Dr Bagley to Mr, 
Musgrave was read ; giving an account of the Dis¬ 
sections of four bodys. 

Dr Plot shewed the Society, the Curiosities follow¬ 
ing A peice of Corktree nine foot long, and about 
five inches diameter, which grew in Cambridgeshire ; 
A small stone changing colour according to the 
different reflections of light, appearing green and 
sometimes blackish , Oyl of Camphire made with 
water, A Liquor distilled from some bituminous 
strong scented earth digged at Hogsdon m Midlesex; 
Labdanum hquidum of a greenish colour 
June 10, 1684. Dr. Plot acquainted ye Society, 
that, havemg put some of ye Natrdn into a glass 
about a month since, he observed, that, at ye begin¬ 
ning of June, it was somewhat encreased in weight. 
He presented ye Society with a spirit of this salt 
mixed with salt of tartar ; it was very volatile, 
urinose, and had something of an oihness in its tast 
He mentiond severall other experiments, which he 
had tried on this salt, but haveing not as yet put his 
last hand to them, he was desired to prosecute them, 
as he shall thinke fit; and bring in an account of 
them, when completed 

Dr Plot also brought in an account of ye weather 
ye last month here at Oxon, taken according to Dr. 
Lis ter‘s Scheme : if this design be earned on, in ye 
severall quarters of ye land, it will inform us more 
particularly as to ve coasting of winds, and how rains 
etc depend on them. He also presented to us a 
pattern of a very rich Gold-ore from Hungary, lately 
presented him by Mr Lawson, a Dane ; it was of 
that sort, which is termed Aurum statim suum ; it 
needs no refining, but may easily be separated from 
ye alabastinc substance, with which it is mixed, 
barely by powdering. 

Dr. Smith communicated, and read, a discourse de 
Longztudmum differentns tnvemendis f composed many 
years since, by Dr. John Bainbngg, formerly Savilian 
Professor in this University. 

June is, x668. A Certificate from Mr. Morgan Jones 
a Minister, dated at New York Mar. 10th 
was read concerning some Natives of the West Indies 
near Cape-Ahas that understand the British Tongue. 

A letter from Mr. Hillyer to our President dated 
Jan. 3, 1687-8. was read, which gave a large account 
of the country of Cape Corse in Guinea and of some 
customes of the natives there, 

Dr. Plot communicated a stone that was brought 
out of Cornwall called the Soap-stone. 

Mr Musgrave gave an account that a very good 
sort of Vinegar is made thus; put 2 lb. of thel>est 
Mallaga Raisons cleansed into a gallon of spring water 
in an earthen jar covered with a slate ana set in the 
sun for about two months in the heat of summer, or 
till it is sharp enough, then draw it off With a syphon 
without jogging. 
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Soci et ies and Academies. 

London. 

Hoys] Society, May 28—R. J. Ludford (1) Cell 
organs during secretion in the epididymis. The 
Golgi apparatus hypertrophies and assumes different 
forms, according to the aegree of secretory activity 
There occur nucleolar extrusions, nuclear budding, 
and a differential staining of the nucleolus, while the 
mitochondria increase m number at the onset of 
secretory activity, and decrease during the course 
of secretion. Variations observed in the secreting 
cells in different tubules of the epididymis are prob¬ 
ably indicatory of variations in the degree of inten¬ 
sity of the secretory process Secretory activity is 
maintained by the elimination of waste products, 
which is effected by nucleolar extrusions from the 
nucleus, and by amitosis followed by the discharge 
of a nucleus and part of the cytoplasm into the lumen 
of the tubule. Reconstruction of exhausted cells 
also occurs during a resting phase, while cells com¬ 
pletely worn out are replaced, principally by the basal 
cells (2) Nuclear activity in tissue cultures. The 
nucleoli of fibroblasts of the rat’s kidney perform 
during life slow amceboid movements Occasionally 
a nucleolus approaches the inner surface of the 
nuclear membrane, and part of it is discharged into 
the cytoplasm, where it disintegrates Also, a 
portion of the nucleus itself may be budded off, 
persist for a time, and then diffuse into the ground 
cytoplasm. These processes probably represent phases 
in the normal metabolic activity of the cell — 
J. Needham and Dorothy Needham : The hydrogen- 
ion concentration and the oxidation reduction 
potential of the cell interior • a micro-mjection study. 
Subject to certain assumptions, the cell-intenor of 
Amoeba proteus has a hydrogen-ion concentration of 
approximately F* 7-6, and an oxidation reduction 
potential of between rH 17 and 10—F. W R Bram- 
bell: The oogenesis of the fowl (Gallus Bankwa) 
The Golgi apparatus, type 1, of the oocyte is demon¬ 
strated for the first time It is shown to surround 
the centrosphere An intrusion into the oocyte of 
Golgi apparatus* type 2, from the follicle cells takes 
place. The former* and possibly the latter, break up 
into fine granules and become dispersed throughout 
the cell during oogenesis. These granules probably 
persist as such, and produce the Golgi apparatus of 
each embryonic cell by a process of condensation. The 
mitochondria increase in number in the oocyte and form 
the mitochondrial cloud , The transitory mitochondrial 
yolk-body differentiates in the middle of this cloud. At 
a certain stage between the third and sixth week after 
hatching, a number of oocytes in the ovary of the 
chick enter upon a period of precocious growth, 
exhibiting remarkable abnormality in behaviour of 
their cytoplasmic inclusions and finally becoming 
atretic. This may represent the final degeneration 
of the primordial germ-cells. - 

The Optical Society, April 16.—J. Guild : The 
geometrical solution of colour mixture problems. 
Starting from the experimental fact that any colour 
can be uniquely expressed by a trichromatic equation* 
provided negative coefficients may enter, ail problems 
of colour mixture am amenable to an exact system of 
geometrical calculation. The methods used obviate 
the introduction of stereographic projection and other 
^metrical complications. Hus simplification is 
effected by conducting the actual colour mixture part 
of my calculation in the quantity units of one tri- 
leaving the relative magnitudes of 
the vsatons^systems of units, where more than one 

115] . 


system 13 involved, to be accounted for by the intro* 
auction of suitable coefficients in the purely arith¬ 
metical part of the work —J. W, Gordon . *' The 
double square 1 '—a new optical appliance based upon 
the " optical square ” The optical square is a well- 
known arrangement of two mirrors for deflecting an 
optical axis through a right angle and obtaining an 
erect image The double square is formed by the 
addition of a third mirror, which gives an inverted 
image and is so disposed with regard to the first twcf 
as to enable the image to be seen in adjacent but 
concentric fields, the one image simply reversed and 
in juxtaposition to the other Such a combination 
may be used as an artificial horizon in the taking of 
altitudes or as a gun sight and is applicable to the 
sextant and the range-finder — F. Van Neck * (1) The 
Hahn. Goerz workshop microscope This instrument 
is a shortened pnsm microscope giving an erect image 
of the object A magnification of between 35 and 55 
diameters is obtainable, the variation being effected 
by extending the ocular tube An open sight is pro¬ 
vided, by means of which the microscope can easily be 
directed to any particular spot The microscope is 
carried on a horizontal bar which can move up and 
down on a vertical pillar, and movement m any 
direction is possible The mstiument can be used for 
examining objects of any kind which cannot be 
brought on to the stage of an ordinary microscope — 
(2) The " Artisol " mirror arc lamp This lamp is 
specially intended for the projection of cinema films. 
The carbons are at right angles to one another, the 
crater being directly exposed to the parabolic glass 
mirror. The light reflected from the mirror is collected 
by a large plano-convex lens The arrangement of 
the carbons and the combination of glass mirror and 
large condenser ensures a much higher illumination 
per unit of current th&n in the ordinary pattern lamp 

Linnean Society, April 23.—R J. Chittenden : 
Primula hybrids The F 1 between P acauhs and 
P. Julies has a pink corolla, while those between 
P Julies and P. elatior and between P. Julia and 
P officinalis have the corolla yellow. A dominant 
colour inhibitor seems to be present m P. elatior and 
P, officinalis and absent from P. acauhs These 
facts suggest that the garden Polyanthus may have 
risen from P. acauhs and P. officinalis or P elatior 
hybrids by recombinations of their various factors. 
—M A. C Hinton * A vole from Montenegro, dis¬ 
covered m December 1921 by Dr. V. Martino 
Martino's vole is a large species (head and body 
130 mm.; tail xor , hind-foot 25-4 ; ear 18^5), long 
tail In colour it is brownish-grey above when adult, 
bluish-grey when young, whitish below. Its feet are 
white ana its tail conspicuously bicoloured, dark 
brown kbove, white below. It is referred to the 
genus Dolmys, described and hitherto only known 
from the Upper Pliocene of Hungary , Martino's vole 
is named Dolomys bogdanovi. The remarkable ex¬ 
ternal characters and the extreme brachyodonty are 
generalised features of an archaic form which has 
managed to linger in Balkan seclusion.—John Parkin : 
A unique feature in the petal of Ranunculus, and its 
bearing,on the phytogeny and taxonomy of the genus. 
Mdbius, forty years ago, explained the cause of the 
high polish exhibited by the petals of yellow butter¬ 
cups as follows : The upper epidermis of the petal 
has a perfectly smooth external surface, and its cells 
hold the yellow pigment in solution as a .kind of oil. 
Below tfie epidermis is a layer of cells densely packed 
with minute starch grains. The whole structure is 
like a mirror. The epidermis with its clear yellow 
liquid acts as the gloss, and the starch layer as the 
reflector. This is substantially correct Species with 
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glossy petals form a natural group, and most seem 
to have yellow flowers The presence of 9tarch in a 
few of the non-glossy species presents a difficulty in 
phylogeny. Perhaps starch in the mature plant is, 
as a primitive feature, retained and used as an 
adaptation in the species which have developed 
glossiness The high polish of the petal of the yellow 
buttercup has been of advantage in attracting 
insect visitors to the flower, and thus been partly 
responsible in making this section of the genus, in 
contrast to the white group, cosmopolitan —Kenneth 
Rees : Previous investigations into the distribution 
and ecology of marine algae in Wales. 

Faraday Society, April 27.—E. A Ollard . Ad¬ 
hesion of deposited nickel to the base metal This 
work was undertaken to endeavour to measure the 
adhesion of deposited nickel to mild steel A special 
method was evolved, the result of which shows an 
adhesion probably greater than 19 tons to the square 
inch.—H. Sutton The brittleness of zinc-plated 
steel Stream-line wires are embrittled by zinc 
plating. A deposit of zinc of not more than 0-0005 
in. affords good protection against corrosion and 
permits the easy removal of the brittleness Both 
cyanide and sulphate baths may be used, but the 
former is preferred on account of the superior pro¬ 
tective qualities of the deposit In either case the 
wires should be heated to ioo° C for thirty minutes 
A rough surface before plating leads to severe em¬ 
brittling and impairs the recovery —W A Natsh 
The partition of silver between lead and zinc Melt¬ 
ing was earned out in clay cylinders in a metal bath, 
heated electrically and with adequate stirnng and 
temperature measuring arrangements, the cylinders 
being quenched in mercury. In dilute solution there 

18 adlStnbut,on rat, ° (Per cent As , n -pb) ° f a PP r0X " 
mately 302 at 550° C.; this is independent of the 
concentration of silver or the relative proportions of 
lead and zinc, but is dependent on the temperature, 
the deviation at higher concentrations than about 5 per 
cent silver being probably due to the formation of 
compounds.—H. J. Poole The elasticity of gelatin 
jellies and its bearing on their physical structure and 
chemical equilibria The strain produced in gelatin 
jellies by the application of a steady stress is not a 
function of that stress alone but is governed by a 
time factor The study of this time factor or " creep “ 
suggests that thit. jellies are two-phase (solid-liquid) 
bodies. The creep is mainly due to a reversible flow 
of the liquid phase in the interstices of the solid phase 
and, to a lesser extent, to an irreversible plastic 
deformation of the solid phase The solid phase is 
thought to have the form of a mesh of cylindrical 
fibrils or threads, and the material of these threads 
is in dynamic equilibrium with the water of the 
liquid phase, as a result of either a reversible hydro¬ 
lysis or hydration, whereby the ratio of gelatin in 
the solid phase to that m the liquid phase becomes 
progressively less with rising temperature—D. B 
Macleod (x) On some physical properties of water. 
The gain in volume, assumed to be due to association 
of the molecules in water, and the loss of free space, 
bear a simple relation to the change of association, 
and these two facts are used to explain all the 
anomalies of water connected with volume, com¬ 
pressibility, and viscosity. (2) On the relation 
between the viscosities of liquids and their molecular 
weights Previously the author has shown fiat the 
viscosity of a liquid is inversely proportional to the 
free space within the liquid. The viscosities of 
liauids at a condition of equal amounts of free space 
relative to the total volume are now compared and 
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show that viscosity can be interpreted as a simple 
function of the molecular weight. Divergence from 
normality is ascribed to different degrees of molecular 
complexity.—E K. Rideal : A note on the reduction 
potential of dicyanquinhydrone. The quinhydione 
was prepared from equimolecular proportions of the 
quinnyarone and hydroqutnine and the e.m.f. of the 
cell determined. The reduction potential was found 
to be 0*9712 volt at 25 0 C 

Dublin. 

Royal Irish Academy, Apnl 57.—E, L Hirst, 
A. K Macbeth and D. Traill: The action of hydrazine 
on the halogen derivatives of malonamides and of 
acetoacetic esters Monochloro-, monobromo-, and 
dibromo-malonamides are reduced by hydrazine 
hydrate at laboratory temperature, and the halogen 
derivatives of substituted malonamides react On 
warming The case of dibromomalonamide is of 
interest as the final reaction product is the hydrazone 
of mesoxalamtde. The a-chloro- and a-bromo- 
denvatives of ethyl ethyl-, propyl-, and benzyl- 
acetoacetates give as final products 3~methyl-4-ethyl- 
5-pyrazolone, 3-methyl~4-propyl-5-pyrazolone, and 
3 - methyl - 4 - benzyl - 5 - pyrazolone respectively, but 
halogen derivatives of ethyl acetoacetate give mixed 
products , the low percentage of evolved nitrogen in 
the last case is traced to this cause The preparation 
of ethyl o - chlorobenzoylacetato and its conversion 
into ethyl aminothiazolecarboxylate were described. 

Paris. 

Academy of Sciences, April 27,— Jean Tilho . The 
order of magnitude of the variations of depth and 
extent of Lake Chad — A. Bigot : The presence of 
Trilobites and Archaeocyathideae in the Cambrian 
layers in the neighbourhood of Carteret (Channel).— 
Gaston Julia : Quasi-analytical functions and integral 
functions of zero order.—-M. T. Huber : The bending 
of a flanged plate.—P, Chofardet: Observations of 
Orkisz’s comet (1925 c) made at the Observatory of 
Besan9on with the coudi equatorial. Positions given 
for Apnl 19, 22, and 23. On April 22 the comet was 
estimated to be of the 8th magnitude, showing as a 
circular nebulous cluster, about 8' diameter, with a 
strong central condensation.— H. Eyraud. The 
theory of the electromagnetic field and atomic 
radiation —L6on Brillouin : Surface tension ; the 
mtepretation of the Edtvds relation.—C. E, Guye, 
P Merrier, and J. J. Weiglfc: The explosive potential 
in carbon dioxide at high pressures. The experi¬ 
mental results of several years* work are given, 
showing the explosive potential in volts for pressures 
between 1 and 20 atmospheres and for distances 
between the electrodes varying between 0*5 and 
5 mm.—R. Forrer : An artificial magnetic anisotropy 
of nickel. The phenomena of discontinuity.—-E. 
Estanave : Contribution to the realisation of integral 
photography —H. Ikeuti: The beta rays produced 
in air by homogeneous X-rays of short wave-length. 
Measurements of the lengths of the trajectories of 
the two types of beta rays^photo-electrons, and fish 
tracks (C T. R Wilson). The results are in general 
agreement with those of Wilson and Compton.— 
Albert Arnulf: The ionisation of potassium vapour 
under the influence of visible light. Experiments 
showing that under the influence of ordinary (not 
ultra-violet) light a small number of electrons and 
positive ions are set free.— Roger £randg4r*rd> The 
' Bertillonnage " of modem pictures by radiography. 
A radiograph of a picture furnishes an exact proof 
of identity. It is suggested that a radiograph ^ a 
picture, taken under certain prescribed pcuulirions, 
should be deposited officially, a duplicate 
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retained bv the artist. This would suffice to decide 
any question of authenticity in the future— H. 
Forestler and G. Chaudron: The transformation 
points of solid solutions of alumina or chromic oxide 
in ferric oxide.—W. Mestrezat and Mile. Y Garreau - 
Experimental contribution to the study of the trans¬ 
port of electrolytes The mobilisation of the ions by 
mtermolecular exchanges,—Georges A, Le Roy ; A 
medieval weapon damascened with tin. Ancient 
weapons, inlaid with gold or silver, are well known, 
but inlaying with tin during medieval times in Europe 
has not hitherto been noted. The ep6e examined by 
the author was found to be inlaid with tin —Raymond 
Charonnat: The potassium chlororuthenates The 
brown chlororuthenate of Claus and Rutbier and 
the red salt obtained by I^ewis Howe have been 
accepted as a case of isomerism not in agreement 
with Werner's theory It is shown that these two 
salts are not isomers, since ruthenium is tetravalent in 
the brown salt and trivalent in the red salts. This 
removes a supposed case of isomerism incompatible 
with the theory of Werner —Max and Michel 
PolonoTskl: The oxyeserenic derivatives —Const. 
Dosioa and Theod Tsatsas The nitro products of 
diphenylglycollic ether.—Raymond Delaby and Jean 
Marc Dumoulin, The isomerisation of the vinylalkyl- 
carbinols CH —CH - CH(OH) . R into ethyl-alkyl- 
ketones C a H ft . CO R Vinylethylcarbinol is con¬ 
verted by copper at 296° C. into the isomeric diethyl- 
ketone. The next two higher homologues are 
similarly converted into the corresponding ketones — 
F. Kerforne . The contact of thevilaine sheet with 
its substratum —C. E Wegmann * A delayed phase 
of the Scandinavian Caledonian chain.—A Goris 
and M. Metin . The chemical composition of a hybrid 
of Aconttum Anthora and Aconttum Napellus The 
alkaloids peculiar to each species (anthonne and 
aconitine) are found together in the hybrid —Paul 
Gillot: The characteristics of some oils from Euphor- 
biacese. Mercurialis and Euphorbia are not only 
characterised by their botanical affinities, but also 
by the similar physical and chemical characters of the 
oils extracted from their seeds These oils are very 
similar to linseed oil.—E. and G Nicolas : Observa¬ 
tions on the influence of urea, thiourea, and allyl- 
thiourea on the higher plants —Edouard Fischer : 
The constitution of the green gland of the crayfish.— 
Lucien Semichon: The action of alcohol on the 
selective faculty of yeasts in the fermentation of 
grape musts —L&m Blum and Maurice Delaville ; 
Researches on the mechanism of acidosis —L. 
Panisset and J. Verge : The presence of spiroch®tes 
in dog$ attacked with haemorrhagic gastro-ententis — 
Yves Kermorgant: The etiology of mumps 

Rome. 

Royal Academy of the Uncei, March 15.—T. Levi- 
Civita and U. Amaldi : Conditions for the ensurance 
of the independence of the arguments in the Hamilton¬ 
ian expression for varying action.—Leonida Tonelli: 
Singularity t»f the solution of an ordinary differential 
equation.—F, Zambonini and G. Carobbi: Lanthanum 
tfcallous sulphates. The three compounds, La,(S 0 4 ) 8( , 
4-STLSO* ; WS 0 4 )* 3TUSO4; andLa t (S 0 4 ) 3 , ¥l # s6 4 , 
2rx a O, are found to exist*—Secondo Franehl ; Funda¬ 
mental stratigraphical and palaeontological data for 
the secondary age of the calc-schists and the hypothesis 
of a great overthrust of the mass of these rocks in the 
Franco-Italian Alps.—Achille Russo : Impure gameto- 
gsns, impure gametes, and accessory conjugations in 
PrypiochUum echini Maupas.—Enrico Bompiano : A 
theorem of comparison and a theorem of singularity 

0**4*: A theorem on the surface of the minimum 
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order passing through an oblique curve.—D, J. Struik : 
Mathematical work of Paul of Middelburg.—Emilio 
Oddone : The resistance offered by the earth's surface 
to movements of the air.—G Carobbi: Synthetic 
praseodymiferous chlorovanadinite: Reference to 
Frandtl and Grimm's recent work on element No. 61. 
The author’s failure to justify the assumption that 
praseodymium exists m a quinquevalent form iso- 
morphous with quinquevalent vanadium furnishes no 
support for the arrangement of the rare earths giveti 
in Prandtl and Grimm's periodic system —U Sborgi: 
An electronic theory of the anodic behaviour of metals, 
especially of those exhibiting phenomena of passivity. 
—U Pratolongo : Alkaline chlorosis of the vine The 
results of preliminary experiments indicate no causal 
connexion between the high alkalinity of the soil or 
its tendency to produce chlorosis and the presence, 
abundance, or fineness of the calcium carbonate it 
contains —Antonio Cavinato : Studies on quartz : 
Quartz crystals from Val Maggia and their interesting 
pseudo-hemimorphic habit —Enrico Clerici Fusion 
mixture for isopyknomenc analysis Mixtures of 
thallium formate and fluonde give liquids of specific 
gravity 4 20 at 20° C., 5*38 at ioo° C , and 5*40 at 
no 0 C , such mixtures exhibit marked fluidity and 
pass rapidly through filter-paper.—Renato Santucci : 
Contribution to the study of the post-embryonic 
development of the Scyllandea of the Mediterranean. 
—P Pasqumi : First formation of the pectin in the 
development of the eye of Gallus domesticus. 

Washington, D.C 

National Academy of Sciences (Proc Vol II, No 3, 
March) —G. L Clark and W Duane * The relative 
intensities of fluorescent and scattered X-rays The 
scattered and tertiary radiation due to tungsten 
X-rays, for secondary radiators of atomic weight near 
that of molybdenum, are extremely weak compared 
with the fluorescent radiation The source of the 
powerful radiation found m earlier expen men ts is 
unknown —W. Duane : Note on the quantum theory 
of the reflection of X-rays. The assumption that only 
the total fluorescent radiation from an atom quantises 
its momentum with the crystal leads to results not 
justified by experiment *— 0 . N Lewis A new 
principle of equilibrium «Corresponding to every 
individual process there is a reverse process, and m a 
state of equilibnum the average rate of every process 
is equal to its reverse process This is termed the 
Law of Entire Equilibnum. In a state of equilibnum, 
there is no essential difference between backward and 
fotward direction in time, time thus loses its uni¬ 
directional character —J C. Walker * Studies on 
disease resistance in the onion So far as smudge and 
neck-rot are concerned, immunity appears to be 
related to the presence of flavone or anthocyan 
colouring matter in the outer scales Black mould 
attacks both coloured and uncoloured varieties — 
W J. Luyten : Notes on stellar statistics; (iv) on 
the relation between the mean values of the v and r 
components of proper motion —Cecilia H Payne : 
Astrophysical data bearing on the relative abundance 
of the elements The temperature of disappearance 
of a line in stellar spectra is a function of the relative 
abundance of the element in question (Fowler and 
Milne) Assuming among other things that stellar 
atmospheres are uniform and that the effects of 
nuclear fields are negligible at stellar pressures and 
temperatures, computations from a homogeneous 
collection of spectra indicate that the relative abund¬ 
ance of atomic species m the stars and m the earth's 
crust is of the same order. Zinc is an exception, and 
the stellar figures for hydrogen and helium are improb¬ 
ably high* 
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Official Publications Received. 

Kyaaaland Protectorate. Annual Report of the Geological Survey 
Department for the Year 1024. Pp. U+b (Zomba) 

Board of Kduoattou. Report tor the Year 1024 on the Science Museum, 
Pj>* 20. (London: H M. Stationery OiBoe.) $d. net. 

Board of Education. Report of an Enquiry into the Condition* affecting 
the Teaching of Science In Secondary School* for lioy* In England. 
Pp. 28. (London : H.M Stationery Oflloe ) 84. net, 
lUppart annuel sur IVUtde l'Obesrvafcolre de Pari* pour l'ami 6 e 1924 
pr4s*ntA*u Consnll dans sa stance du 27 ftvrler 1925 ParB. BalUaud, 
Pp. 28. (Paris ) 

Department of the Interior : Bureau of Education Bulletin, 1994, No. 
87 : Land-Grant College Education, 1910 to 1920. Part 2 • The Liberal 
Art* and Hmancaa, including Miscellaneous Subjects and Activities 
Edited by Walt-on C John Pp. v + 108 -f- 4 plates (Washington 
Government Printing Office ) 25 centa. 

Tha British Mythological Society. Transactions, Vol. 10 , Part 8 Edited 
by Oarletpn Rea. and J. Ram*bottom Pp. 129 232 (London Cam¬ 
bridge Univeislty Pres# ) 7«. Qd net, 

Forest Res March Institute, Dehra Dun (U.P.), India : Economic Branch 
Tests of Indian Timbers in Structural Sire* • Scheme of Operation No 1 
for Project No 2 By L. N. Seaman. Pp 1114-164*6 plates (Calcutta 
Government of India Central Publication Branch ) 8 anna*; 10</ 
Seale-Uayne Agricultural College, Newton Abbot, Devon Department 
of Plant Pathology First Annual Report for the Year ending September 
30th, 1934 (Pamphlet No, 16 ) Pp SJ. (Newtou Abbot) 

Institute scientlilquc* de Bnltonaorg. *' ’« Lands Plantontuiu " 
Treubta Recueil de travaux roologique*, hydrnbiologlquos et ocrimo- 
graphlques VoL 7, LivraUon 1, tovrier. Pp. 84 + 3 Tafeln. (Buiten- 
rorg.) 2 60 f. 

Memoirs of the Indian Meteorological Department. Vol, 24, Part 9 
Correlation in Seasonal Variation* of Weather, IX A further Study of 
World-Weather By 8 tr Gilbert T. Walker. Pp, 275-882 2.12 rupees , 

4? 0d. Vol 24, Part 10 * Correlation in Seasonal Variations of Woathei, 
X. Application* to Seasonal Forecasting in India. By Sir Gilbert T 
Walker. Pp 833-845. 8 annas; 9d, (Calcutta* Government of India 

Central Publication Branch ) 

Journal of the College of Agriculture, Hokkaido Imperial Univiridtv, 
Sapporo, Japan Vol 14. Part 1 * (1) On the Chemical Constituent* of 
Malt-rootlets with special reference to Hordenlne, (2) On the Hemi 
Cellulose of Allium Cepa, L By Yoshltaka Hashitan 1 Pp 68 Vol 14, 
Part 2 . tJber die Kultnr von Atporpilhm niger mit bewonderer Ruckwicht 
auf das Pufferverrmigen der NUirhWung. Von Prof Tetsu Snkamuia 
Pp, 65128 (Sapporo.) 


Diary of Societies. 

SATURDAY, Juke 6. 

Royal Society of Medicine (Otology Section), at 10 30 a m,— General 
Discussion* : Methods of Drainage of Brain-abscesses ArtMtial Alda 
to Hearing 

Institution or Municipal and County Engineer* (Southern District) 
(at Town Hall, Reading), at II a.m.— Discussion on Tost* on the Air- 
Ejector Sewage System at Gosport. 

Royal Institution of Great Britain, at 8 —Rev Dr E M Walker * 
Democracy in the Ancient World (III.) 

8 ovTH-EA«T*rRH Union op Scientific Societies (Annual Congress) (at 
Polkstone). (Sto Jane 3 for programme ) 

MONDAY June 8, 

Faraday Society (jointly with Iron and Steel Institute) (at Institution 
of Civil Engineers), at 8.80 —The Physical Chemistry or Steel Making 
Processes —Sir Robert Hadfleld, Bart • Introductory Address —A 
McCance Balance Reactions in Steel Manufacture —J B Ferguson . 
Equilibria in Systems involving Ferrous Oxide —P MacNair. Slag 
Reactions —T. P. Colcough. A Study of the Reactions of the Basic 
Open Hearth Furnace.—J H Whiteley * The, Function of Ferric Oxide 
In the Acid and Basic Open Hearth Processes —F. T Sisco: The 
Chemical Reactions in Basic Electric Process.—W. J, Rees* The 
Micro-examination of Steel Making Refractories. — A. L. Field * 
Physico-Chemical Phenomena from Melt to Ingot. 

Royal Irish Academy, at 4.16. 

Royal Society or Edinburgh, at 4 80.—Principal Sir Alfred Ewing : 
A Ball and Tube Flowmeter (with experiments) — G 6 n 6 ral G. Forrl4 . 
L’Hntretlftn de* pendules au moyen de cellules photo41eotriques.— 
Prof W. Peddle • A Colour Vision Spectrometer.—J. Forrest: Magnetic 
Quality in Crystals; Discrimination of, and Stability in Molecular 
Lattices.—W. L. Fernar: On the Cardinal Function of Interpolation 
Theory.—Dr. D. A. Fair weather: The Klectrosyntliesi* of n-Dnotria- 
con tan e Di carboxylic Acid. 

Biochemicai Society (at St. Thomas’s Hospital), at 6.—J. Patterson* 
The Carbohydrate Content of Normal Urine.—H. P, Marks; Some 
Observation* on the Testing of Insulin,—Prof, R, H. A. Piimmer and 
J L. Rosedale (a) Study of Van Slyke’s Method of Analysis of 
Proteins, ( 6 ) Experiments on Nutrition,—Prof. R. H, A. Piimmer: 
The Action of JNifcrous Add upon Amides and some Amino Compounds. 
— W. J. N Burch. Some Biters of Phosphoric Add. 

Royal Institution or Great Britain, at 6.— General Meeting, 

Bsrnefl Psychological Society (Education Section) (at London Day 
Training College), at a.—Miss Vary Chadwick : The Education of the 
Educationist. 

Aristotelian Society (at University of London Club), at &—A. H. 
Hannay. Prof. T. P. Nunn, and Prof* H, Wildon Carr; Symposium; 
The Subject-Object Relation in Historiography. 

Society or Chemical Industry (London Section) (Annual Meeting)(at 
Chemical Society), at & 1 A.—Dr. A. B. Dunstan, F. B, Thole, and 
W. H. Thomas i CoUoldic* of Petroleum, 

Royal Geographical Society (at JBollan Hall), at &» 0 »—Col. C. H. D. 
Ryder: The’Demaroation of the Turoo-Ferslan Boundary in 1914. 
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Royal Anthropological Institute, at 4JKX—The Rt. Bair. Bishop 
Whitehead: Anthropology in the Mission Field. 

Royal College op Physicians or London, at ft.—Dr. S, A, K. Wilson * 
Disorders of Motility and of Muscle Tone, with special ntaww to M* 
Corpus Striatum (Oroonlan Lectures) (L). _ ^ 

Zoological Soointt or Loiidom, at 8.80,—0- B. Williams: BEhibJtionOf 
Cinematograph Films Illustrating Method of Fumigating Citrus^ Trees 
In Egypt,—A. Gibson : Exhibition of Films showing Method* of Com- 
bating the European Corn-borer in Canada.—Capt. B. W. Swnni 
Exhibition of Films taken on board the Skfcm at Plymouth,-JroL 
J P Hill and A. Subba Ran * Exhibition of Developmental Material of 
the Slender Lemur (Lori* groeflit) recently obtained from South India. 
—A. Subba Rau : Contributions to our Knowledge of the Structure or 
the Placenta of Mnstelldn, Ur si dee, and Sclundw.—Prof. D* *• S, 
Watson . The Structure of certain Palwonisciida and the ReUtkmshlps 
of that Group with other Bony Fish — Dr. H. H. Wool lard: The 
Anatomy of 7 f araii« «pee(n*m.—J. R Baker * A Coral Reef m the W«w 
Hebrides-Dr J Stephenson- OligochwU from various Regions 
Including those collected by the Mount Bvereet Expedition, 11124.— 
V R Ifarayana Rao and B. S Kamaima: Note on the Conus Arteriosus 
of some Genera of Eiigystomatidre and certain Examples of JfttfMt and 
Bufo (Batrnchlft). 

Royal Antiirovoloojcai Institute, at 8,16.—Khan Bahadur Dr. Jlvauji 
Modi Paptu. _ „ 

R&wtqen Society (at British Institute of Radiology), at &16,—Dr. K. 
Knox Investigation of the Heart Movement by the Use of the Blit 
Diaphragm. 

Institution or Eikctrioal Engineers —Summer Meeting at South 
Midland Centre 


WKDNSS DA r, June 10. 

Geo rxKiicAL Society or London, at 6.80.—Dr. K, Spencer; On some 
Occurrences of Soberulitic Hitlerite and other Carbonates In Sediments. 
-L R Cox : Exhibition of Fossils and J*u tern-elide* Illustrative of 
the Fauna of the Basal Shell-bed of the Portland Stone (Isle of 
Portland). 

Radio Society or Great Britain (Informal Meeting) (at Institution 
of Eloctrlcal Engineers), at 6 ,—W K Alford and others Dieeuwdon 
on the Application of the Supersonic Method of Reception to Ultra- 
short Wavelengths. 

Institution or Electrical Engineers (Summer Meeting at South Mid¬ 
land Centre). 

THURSDAY, June 11 

Royal Society, at 4.80— Prof. W. Magnus. Animal Posture (Oroonlan 
Lecture> 

LrNNEAM Society or London, at ft. 

Royal College or Physicians or London, at ft,—Dr, S. A. K. Wilson: 
Disorders of Motility and of Muscle Tone, with special reference to the 
Corpus Striatum (Croonian Lectures) (II). 

Optical Society (at Imperial College of Science and Technology), at 
7.80 —E„ F, Pinrhwn . The Change# in the Form of the Crystalline Laos 
in Accommodation —Prof. C. V. Raman and K. Baneiji: The Optical 
Properties of Amethyst Quarts. — The Thermal Syndicate, Ltd. i 
Exhibition and Description of Samples of Fused Transparent BlUd*, 
suitable for Optical and other Purposes.—Dr. R, 8 . Clay: Exhibition 
and Description of Lucernal Mlorosoope. 

Institution or Electrical Engineer* (Summer Meeting at South 
Midland Centre) 


FRIDAY, June 12. 

Royal Society or Ann (Indian Section), at 4.30.—Brig.-Gen* Sir Pttcy 
M. Sykes The Heart or Asia and the Roof of the World. 

Royal Astronomical Society, at 5 

Physical Society of London (at Imperial College of Science), at 5.—Dr. 
G Temple: Mass and Energy.—K Tyler and E. G. Rlobardeoh: The 
Characteristic Curve* of Liquid Jet*. 

Mai acolooical Society or London (at Linnean Society), at t, 

Royal Society or Msdicine (Ophthalmology SeotionX at 8 . 80 .—Annual 
General Meeting. 

Royal Institution or Great Britain, at 9.—Sir William J, Pope: 
Faraday a* a Chemist. 

Institution or Electrical Engineers (Summer Meeting at Booth 
Midland Centre). 


SATURDAY, Jcnk IS. 
Physiological Society (at Manchester). 


pnwm niBue ucTum* 


MONDAY , June A 

University College, at 6.80.-Dr, J. Schmidt: The Btologioal Asp«t of 
Hydrographical Work. (Succeeding Lecture on June 9.) 


WEDNESDAY, June 10. 

Uni yens rrr Oolleoe, at 6.80.—Prof. L. J, Henderson: Blood «Hd 
Circulation from the Standpoint of Ph^ml Mt?. 

Lectures od June 11,12.) < 


THURSDAY , June U* 

^ Hart’S HoiriyAL awtitute of Pathology and Rssewlh), at 
Prof. J. July; Radiology, > , , , 

v * l 7***r r ?°«TrAL Mkoical 0onoo% at A-Ptot J, May> 

Cardloiagy, (Succeeding Uoturea onJune 19, 3 ^ ‘ 

Chelsea Physio Garden (Chelsea Embankment, 


P«bi*l Bell: Tbe Soroea of the Fruit at# 
London (Chadwick Leoture> 
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CONTENTS. 

PAGE 

Work and Influence of the Royal Botanic Gardena, 

Kew 8 gy 

Egyptian Mathematics —i By Prof D'Arcy W. 

Thompson, C R, F.R.S.899 

Nature and Mind. By Prof. H. J. W. H ether iugton 903 
The Energetics of the Living Cell. By Prof. 

Arthur Harden, F.R.S.905 

Our Bookshelf.906 

Letters to the Editor : 

The Taungs Skull.—Prof. W. J. Sollas, F R S 90S 

The Discovery of Benrene. —Dr. E. H. Tripp . 909 

Double Impacts by Electrons in Hehum. —George 
Glockler; E. G. Dymond .... 909 

Possible Effects on Marine Organisms of Oil Dig' 
charged at Sea.— Dr J. H. Orton . . . 910 

Salps and the Herring fishery. —Prof W. C. 

McIntosh, F.R.S. . . , .911 

Vernier Wireless Time signals — S. K Banerji; 

Dr. Andrew C. D. Crommelin . .912 

The Sound of Lightning. —Dr. W. Lawrence 

Balls, F.R.S. • 912 

Hypothecate.913 

The University of Bristol. Opening of New 

Buildings.913 

Metal Resources and the Constitution of the 
Earth* By T. C. . . • • . .914 

The Discovery of Benzene. By Prof. Jocelyn F. 

Thorpe, C.B.E., F.R.S.915 

Current Topics and Events.917 

.Oar Astronomical Column ..... 921 

Research Items.922 

The Origin of Species as revealed by Vertebrate 
Palaeontology. By Dr. Henry Fairfleld Osborn . 925 

Periodicities and Predictions.926 

The Royal Observatory, Greenwich. Annual 


Visitation. 

• 9*7 

University tad Education*] Intelligence 

. . 9 ay 

Early Science at Oxford 

* . 9*8 

Societies aad Academies 

« . 929 

Oficial Publication. Received 

. 93 a 

Diary of Societies ..... 

. 932 


Editorial and Publishing OJIces : 

MACMILLAN (r CO., LTD., 

ST, MARTIN'S STREET, LONDON, W.C.2. 

Editorial communications should be addressed to the Editor. 

, . Advertisements and business lettcrf to the Publishers. 

j/, ,. .1 . . . .1 1 "i 

Telephone Number; GERRARD MJO. 
TeierepWe Addrant PHUSI5, WESTRAND, LONDON. 

V', \*o. *9©*, vol. '115} 


Work and Influence of the Royal Botanic 
Gardens, Kew. 

C OAL, oil, iron and steel enter so largely into the 
working of the complicated civilisation of the 
present that it is apt to be overlooked that they are 
hut the tools for collecting, distributing, elaborating, 
protecting and too often destroying the organic pro¬ 
ducts on which the life of man, his culture and most 
of his comforts depend. Directly or indirectly, these 
products are the gift of the living green mantle of the 
earth The spread of population that has taken place 
concurrently with the evolution of modem industry 
has brought about great, and is likely to bring about 
still greater, changes in the earth’s vegetation. Some 
of those transformations, such as the displacement of 
the native flora of prairie lands by cereals and other 
crops, are inevitable and, from the human point of view, 
beneficial ; others, like the reckless destruction of 
forests in many parts of the world, have wasted the 
present and heavily mortgaged the future. The 
sooner the problem of ensuring a rational utilisation of 
the vegetation of the earth is fared in more organised 
fashion than at present the better 

It is of peculiar importance to the British Empire, 
for no other power holds such vast estates, with every 
variety of pbysiographical and other conditions, and 
almost boundless potentialities of production. These 
potentialities can be developed to the best advantage 
only on a foundation of exact knowledge of all the 
conditions, and one of the most important elements 
of this foundation is a thorough scientific survey 
of the vegetation of the Empire. Although the 
desire for increase of knowledge of plants was stimu¬ 
lated by the travels and voyages of discoveries from 
the fifteenth century onwards, and their resulting 
introductions of new plants and products into Europe, 
a scientific survey was impossible until a rational 
system of nomenclature was devised by Linnaeus, 
about the middle of the eighteenth century. There¬ 
after the botanical survey of the Empire began and 
has been in progress ever since 
In British colonies and tropical possessions the 
benefits expected from the introduction of foreign, 
and the improvement of native, plants, and the need 
of centres where such plants could be experimentally 
cultivated, led to the foundation of botanic gardens 
in the West Indies, India, Australia, the Straits Settle¬ 
ments and Ceylon. These and other overseas gardens 
have played a very useful part in the botanical survey 
of the Empire, but it may be doubted if the practical 
importance of these institutions is appreciated as it 
should be, for in too many cases their history is one of 
cramped finances, under-staffing and scanty equipment. 
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Still, in founding them at all the governments con¬ 
cerned showed more enlightenment than was evident 
in the home government for many a year afterwards, 
for while this activity was being shown abroad the 
home government remained indifferent. Fortunately, 
this official neglect was counterbalanced by the interest 
in botany shared by Royal personages and men of 
position and wealth, and it is to such interest that 
the British Empire owes the foundation of the Botanic 
Garden that more than all the others has contributed 
to our knowledge of the Empire’s vegetation. 

The small Physic Garden, which Princess Augusta, 
with the advice of the Earl of Bute, formed at Kew in 
1760, was greatly enlarged after her death in 1773 by 
her son, George III, and Joseph Banks—not long 
returned from his famous voyage with Cook—placed 
in advisory charge. For almost half a century there¬ 
after, the king royally supported Banks in his schemes 
for the enrichment of the Royal Botanic Garden—as 
it had now become—and the botanical exploration of 
the lands beyond Europe. In addition to the support 
of the king, the interest, wealth, and influence in 
scientific circles of Sir Joseph Banks, the impersonal 
advantages of its geographical position contributed 
to the early pre-eminence of Kew. In tropical gardens 
the difficulties in controlling temperature restrict the 
introduction of plants to those of similar climates, 
while in the investigation of the vegetation of the 
•territories they serve, most of them were and arc 
embarrassed by a wealth of material far beyond their 
means to work out unaided. Here Kew was—and is— 
of signal service, for it could introduce plants from 
and to all parts, while the comparative poverty of the 
British flora left the Garden all the more free to 
extend its interests and help beyond the British Isles 

Natural advantages, however, avail not without 
personality and means, as Kew discovered with the 
passing of the king and Sir Joseph Banks in 1820. 
For the next twenty years the Royal Gardens declined 
almost to extinction, from which they were rescued 
only by the interest of the young Queen Victoria and 
an agitation against their proposed abandonment that 
led to a committee being appointed to advise on the 
future of the Gardens. The committee—which in¬ 
cluded Lindley and Paxton—commented rather severely 
on the lack of unity of purpose and of system in the 
control of the overseas gardens and advocated the 
placing of them all under the control of a central 
National Botanic Garden as the best means of co¬ 
ordinating the investigation of the vegetation of the 
Empire and of applying such investigation to medicine, 
commerce, agriculture, horticulture and industry. 
Although the wisdom or even the feasibility of placing all 
the gardens of the outer lands under the official control of 
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a central garden may be ddubted,therecau beno qu&tibb 
of the advantages of co-operation and co-ordination, 
and there is still a vast field for cultivating both. 

Although the Report of the Committee did not 
result in the establishment of an Imperial Botanical 
Survey, it brought about the transformation of Kew 
from a private Royal Garden into a public one, and 
the appointment of the elder Hooker as its first 
director. Since then Kew has, thanks in no small 
degree to the personality of its directors, proved a 
most valuable asset to the British Empire. On the 
purely scientific side, and considering only the Empire 
lands, Kew can point to the published floras of 
Australia, New Zealand, Hongkong, the Malayan 
Peninsula, Ceylon, India and most of its Provinces, 
Mauritius, the Cape, tropical Africa and the West 
Indies as amongst the fine fruits of its botanical 
leadership. On the applied side its influence on horti¬ 
culture and on the introduction and cultivation of 
economic plants has been far-reaching and profound. 
Of the latter the vast growth of the rubber industry 
is a notable instance. It may be doubted, however, 
if the great practical importance to the Empire of the 
scientific activities of Kew and the scope for extending 
these are sufficiently appreciated. 

Possibly one reason for this is the unobtrusive way 
in which the work has been carried on and the reticence 
practised in publishing information as to the Gardens 1 
activities. It is, therefore, a move in the right direc¬ 
tion that the old practice — obsolete for so many 
years—of publishing a review of the year’s work, has 
been recommenced. This review, which appears under 
the guise of Appendix II., 1925, of the Bulletin of 
Miscellaneous Information, gives within 31 pages a 
concentrated account of the work of the Gardens 
during 1924. Almost every page mirrors the world¬ 
wide range of Kew, for whether it be the Gardens 
proper, the Museums, the Jodrell Laboratory or the 
Herbarium and Library, there is scarcely a land 
between the poles that does not give or take. 

The offerings, in fact, have been for so many years 
in excess of the means of dealing with them that Kew 
has suffered from chronic indigestion. While it is 
good to learn that some relief has been given to this 
condition by a temporary addition to the Herbarium 
staff, it is as well to recognise that this is merely 
palliative. Proper treatment of the condition involves 
a strengthening of the whole organisation for botanical 
survey work-in the widest sense-Mftroughout the 
Empire. The wider aspect of the problem which 
forced itself upon the attention of tire. Committeeof 
1838, was again examined by the Imperial 
Conference of 1924, whereat many excellent * 

tions were advanced, y ^ 
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' The extent to which these suggestions are likely 
to hear fruit will depend largely on the realisation by 
the home and overseas governments of the great 
practical importance of the Survey and on the recogni¬ 
tion by those who have made and are making fortunes 
in jute* tea, cotton and other textiles, soap and such¬ 
like products, of what they owe to botanical investiga¬ 
tions. As Dr. Burtt Davy pointed out at the Con¬ 
ference, the home government has good reason to 
give generous aid to the Survey, as England depends 
so much on the overseas parts of the Empire for raw 
products and foodstuffs. Yet the total annual ex¬ 
penditure on Kew is little more than equal to the 
interest on the proposed government guarantee for 
the British Empire Exhibition If England can find 
such a guarantee for an Exhibition so largely con¬ 
cerned with the organic products of the Empire, it 
should surely be possible to allow a more liberal endow¬ 
ment than is at present available for the investigation 
of the ultimate source of all such products. The 
support of the Survey should appeal no less to the 
overseas governments as a fruitful aid in the develop¬ 
ment of their vegetative resources and so of their 
populations and products. Yet at Kew, the botanical 
centre of the Empire, only India and the combined 
West African colonies are represented on the scientific 
staff by a single botanist each. 

The fact that most of the botanical gardens of the 
Empire are government institutions is not an unmixed 
advantage, for government financial departments are 
apt to judge them rather too much by the irrelevant 
teat of direct revenue and to treat them as mere 
luxuries to be reduced when opportunity offers, while 
the public scarcely thinks of them as requiring financial 
aid like universities, medical schools and hospitals. 
Governments may reasonably be expected to provide 
for an increase in staff and equipment and the institu¬ 
tion—-where it is not already in existence—of some 
system of study leave, such as the Indian scientific 
services enjoy, to enable members of the scientific and 
horticultural staffs to enlarge their experience and 
increase their usefulness. 

But beyond such provision as any government 
Within the Empire is likely to give, there remains 
abundant scope for private aid in the endowment of 
travelling fellowships, of exploration of the less known 
parts of the Empire, of lectureships on various aspects 
of the vegetation of the Empire, of libraries, of 
museums, of laboratories and of publications. For 
the exercise of such public-spirited liberality the 

, Royal Botanic Gardens; Kew, which owe their en- 

/ larged foundation to the enlightened munificence of 
English king, stand as a splendid stimulus and 
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Egyptian Mathematics. 

The Rhind Mathematical Papyrus: British Museum 
10057 and 10058. Introduction, Transcription, 
Translation, and Commentary by Prof. T. Eric Peet. 
Pp, iv +136 + 24 plates (Liverpool • University 
Press of Liverpool, Ltd.; London: Rodder and 
Stoughton, Ltd., 1923*) 635. net 

I 

ROF. PEET’S beautiful book is written for the 
Egyptologist and the mathematician, but not 
only for them. It is also for the man in the street— 
in such a street as runs through any university 
town ; for the Rhind papyrus is one of the ancient 
monuments of learning. The famous scroll was 
bought in Luxor in 1858 by a Scottish lawyer and 
antiquary, from whose keeping it passed into that 
of the British Museum. There, in 1867, Lenormant 
examined it and referred it to the XIIth dynasty ; 
Birch, and Brugsch the lexicographer, again examined 
and in part described it; and Eisenlohr (a colleague 
of Montz Cantor’s in Heidelberg) published a full 
and useful description, 1 based on facsimiles lent by the 
Museum—“ a courtesy which he repaid by publishing 
a tracing of them without authority ” The Museum 
issued an almost perfect facsimile in 1898, with an 
introduction by Sir E f A. W. Budge (cf. Nature, vol 59, 
p. 73); and at various times the papyrus has been studied 
by many scholars, by Hultsch, Cantor, and Lepsius, 
Griffiths and Rodet, Favaro, Gino Loria and others. 
Prof Peet )S a bom Egyptologist; he has made 
himself a mathematician; he has combined his 
information ” His labours crown the exhaustive in¬ 
vestigation of the papyrus, and he gives us its whole 
story in the most attractive and most readable form; 
he might have given us, perhaps, a fuller biblio¬ 
graphy. 

As it lies in the British Museum the papyrus is in 
two parts with a gap between , some one (Prof Peet 
does not tell us who) had the good fortune and the 
insight to discover that the gap was in part filled up 
by certain fragments in the possession of the New 
York Historical Society, once the property of Edwin 
Smith, and probably obtained by him together with 
a famous medical papyrus which bears his name. 
These New York fragments help to complete a table 
of fractions of which we shall speak directly, a table 
which is of cardinal importance for the understanding 
of the whole work. 

The Rhind papyrus was written under a certain 
Hyksos king who reigned somewhere between 1788 
and 1580 B.C., but the scribe states that he copied an 

* " Eta matternttbcht Htodbucb dcr atttn Agyptua / 1 tty- 
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older document of the Xllth dynasty, in a reign 
Which can be more precisely dated as between 1849 
and 1801 b.c, —some twelve or thirteen centuries 
before Pythagoras; this date is much the same as that 
of other important mathematical papyri, such as the 
Berlin fragment and the Moscow papyrus. Whether 
in its time it was a great work or a minor one, a com¬ 
pendium for the scholar, a manual for the clerk, 
or even a lesson-book for the schoolboy, we do not 
know; but a popular or standard work of its 
kind, its re-issue after more than a hundred years 
shows it to have been Were it only an elementary 
schoolbook it would still illustrate a saying of Be 
Morgan's — we have it in the preface to his work 
on early “ Arithmetical Books ”—that “ the most 
worthless book of a bygone age is worthy of pre¬ 
servation ”; we may be thankful for this one, over 
and over again 

According to our own vague impressions, we are apt 
to minimise or to magnify what the ancients, and 
not least what the Egyptians, may or must have known , 
we are seldom justified, we must always be cautious, 
in saying that the Egyptians (or the Greeks, as the 
case may be) did not know this or that. At the very 
least this papyrus tells us many things which they 
did know, and shows what were doubtless their common 
ordinary ways of solving their problems But mathe¬ 
matics is so curious a thing, the gift of numbers is so 
singular a mental faculty, that I should be loath to 
believe that there were not men in ancient Egypt 
who could do far more difficult calculations than any 
which this papyrus reveals, and do them by other 
methods than are set forth here. 

How much earlier than this Xllth dynasty papyrus 
must we go to find the beginnings of Egyptian mathe¬ 
matics ? This is one of the questions discussed, all 
too briefly, by Prof Peet in his fascinating introduc¬ 
tion. Even in the first dynasty a notation was in 
vogue up to the sign for a million; under the IVth 
dynasty we find the same land-measures in use as are 
employed in the Rhind papyrus: the origin of learn¬ 
ing, the beginnings of science and of the arts, recede 
from us the more we follow them. But so far as we 
can see, and so far as Plato and other Greeks have told 
us, the ancient science of the Egyptians ran its long 
course on narrow lmes. There may have been dreamers 
among them, but (unlike Joseph) they did not tell 
their dreams; what we know of their wisdom the 
scribes have told us, and the scribes were practical men. 
We have no trace in Egypt of such speculative mathe¬ 
matics as occupied the School of Pythagoras, no dis¬ 
cussion of first principles, no philosophy like Plato's, 
of which mathematics was a part. Even the Rhind 
papyrus is scarcely a treatise at all ; it is a collection 
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of examples, and the examples are of a strictly practical 
kind. For this very reason they seem strangely familiar 
to us; they are everyday, world-wide problems, of 
so many loaves to so many men and such like ; they 
are often all but word for word the selfsame exercises 
which we and our children have done at school They 
seem to me just such simple calculations, “ combining 
amusement with instruction/' as Plato says “ the 
sons of gentlemen should learn, as they do in 
Egypt” 

The Egyptologist has learned much in the last few 
decades, and the mere translation of the text is far 
more certain in Prof Peet's hands than in those of 
its first students There is a curious instance of the 
early difficulties of the translator—Prof. Peet only 
half relates or merely hints at it The text of a certain 
problem, all but the last in the book, led Eisenlohr 
to assert that the powers of a number had specific and 
curious Egyptian names — the scribe, the cat, the 
mouse, etc. Favaro, for one, was suspicious; he 
called this “una denominazione cosi strana da far 
dubitare che 1’ Eisenlohr abbia rettamente interpretato 
a questo punto il papiro ”; and Cantor said he could 
neither verify nor disprove the statement. L6on Rodet, 
reading the Liber Abaci of Leonardo Pisano (or 
Fibonacci, as we usually call him), was struck by the 
resemblance of the series to a problem there : Septem 
vetulae vadunt Romam ; quaelibet habet burdones 
(i.e. donkeys) septem, etc. Why, it is just the medieval 
setting of our own immortal “As I was going to 
St. Ives ”; and so they had it in Egypt also: 
“ [In such a town] were seven scribes *; each scribe 
had seven cats, each cat caught seven mice ” ; and 
so on. 

The Egy ptian notation was a decimal one, as was 
that of all ancient peoples save the older Babylonians, 
but the Egyptians had signs only for the unit, for 10, 
100, and so on up to 100,000, each of these signs being 
repeated the required number of times ; it follows from 
this that addition, or “ putting on/' and subtraction 
or “ breaking off,” were merely mechanical processes. 
Multiplication and division were performed under 
strict limitations. To multiply by 10 was easy, for 
it only meant turning the unit-symbols into io’s, and 
so on ; yet this easy method was not always employed. 
With very few exceptions the Egyptian multiplied 
by two, and by no other number : his multiplication 
table, the multiples which he knew by heart, would 
seem to have stopped at two-tifnes. He employed the 
processes of dupUcaHon and dimdiation, rather than 
of multiplication and division; and books of arithmetic 
maintained the same distinction at least up to the 
sixteenth century. He kept on doubling; and he could 

* Prof. Poet now tnseUtas n ievea boueee.” 
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, that" pick out, or tick off, from the successive products 
any multiple he pleased. Thus to multiply 7x11, 
he would write down 


/I 

7 

/ 2 

14 

4 

28 

/ 8 

56 

XI 

77 


He added together the once, twice, and eight times : 
we add together the once and the ten times; that is 
wellnigb all the difference. Moreover, when we do 
our sums by “ practice,” we are using a very ancient 
method and doing them almost exactly as the 
Egyptians did. 

Why, when he started with a symbol for 11, con¬ 
sisting of a unit and a ten, he did not at once write 
down seven units and seven io\s, and so obtain his 
symbol for 77, we do not know—and we are left wonder¬ 
ing ; but the method here exemplified is the one which 
runs all through the book. It seems impossible to 
believe that the old mathematician was really limited 
to this cumbrous method ; and it is tempting, there¬ 
fore, to suppose that he inculcated it for a deeper 
reason Rodet believes that his purpose w r as to 
demonstrate a theory of proportion, to show that two 
quantities retain the same relation to one another, 
whatever identical operations of multiplication and 
division they have both undergone. 

The above method of multiplication could not go 
far, and the converse process of division could not be 
effected at all, without constant use of fractions; and 
these the Egyptian handled with extraordinary skill, 
though again his limitations were severe. While he 
could easily express any whole number, he had no 
notation for fractions (with the single exception of 5) 
other than as aliquot parts, it . as fractions the 
numerator of which is unity—fundamental fractions, as 
Schiaparelli called them; all other fractions had first of 
all to be reduced to these, and how to do so, how to 
reduce any fraction to a series where each has unity 
for its numerator, is a problem which has not yet 
ceased to interest mathematicians. The Greeks (with 
certain exceptions) did precisely the same thing ; thus 
Archimedes writes J, for J, and Hero writes tVi 
hi XX when he wonts to express moreover, the 
Greeks hod special signs lor and 1, but for no other 
fractions, 

The Egyptian kept by him a table of these equiva¬ 
lent fractions, which table, as Cantor says, we can only 
.suppose to have grown slowly into shape as the result 
of protracted labours. How it was achieved at all 
is a question elaborately discussed by Cantor, Eisen- 
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lohr, Hultsch, Griffiths, and others, and now by Prof. 
Peet; but there seems to be no dear and certain 
answer yet, and Cantor confesses openly to failure. 
The Rhind papyrus carries the list from f, etc., 
as far as T $ T . \ was easily resolved into ^ + T ^; 
f into } + etc > but some of the resolutions were 
of necessity complicated, e g. n \ = r h + ta* + ?rb > 
or *o“Bo + TjB*r + K' 3 r + ?nU- The papyrus explains 
them all, one by one, for example :— 

Divide 2 by 13 

ij + wisj i is xii 

Working out 

1 13 

! 6 * 

l 3 } 

/ t Il + l/ 

I 1 1 / 

I \hx a /• 

13 has been split up into parts, first by successive 
divisions by 2, afterwards by the scarcely more difficult 
operation of taking yV” 1 ) and therefore ^ = ] The 
next step is tacitly assumed : namely, to pick out from 
the divisional parts of 13 such as, taken together, 
amount to 2 ; and the corresponding fractions of 1. 
standing opposite to them, are the series required 

It may well be that what is here set forth docs not 
purport to be an explanation of the method, but merely 
a proof or verification of the result stated ; so also 
in many other problems with which the papyrus deals 
—the answer is given, and the working shown is that 
required to check or confirm it. Prof. Peet, however, 
thinks that the setting out of the proof gives us a clue 
to the way in which the result was actually obtained ; 
the method was clearly one of trial and error. The 
Egyptian “ had grasped the fact that the problem 
consisted in breaking up 2 into the sum of several 
quantities, each of which would divide* without 
remainder into the given denominator ” ; and accord¬ 
ingly, Prof. Peet shows us, alongside of the resolved 
fractions, the corresponding resolutions of 2 — as 
being the first step towards the discovery of the 
former. 

We, I imagine, would proceed otherwise. We should 
probably begin by multiplying the numerator and 
denominator of our fraction ; by some number, greater 
than -J, until we found the new numerator resolvable 
into parts, each a convenient sub-multiple of the new 
denominator. Thus “ onr* ^7 + vt ; aad 

this seems a simpler result than that arrived at by the 
Egyptian; it seems to prove that this was not the 
Egyptian’s way. It is curious that this is the very 

2 B I 



902 


NATURE 


result we get by the method shown in the late Greek 
papyrus of Akhmim. s 

But the more we look at the Egyptian’s table of 
resolutions the more satisfactory and even elegant 
does it appear ; it is only very seldom that we can 
suggest a better alternative. There is no simpler 
resolution, for example, of fa than fa + 
which is what the table gives For fl - A we might 
prefer fa+ilv to ^V + tV> w hich latter is what the 
Egyptian gives ; but he is probably right in avoiding 
the higher denominator In this case he has resolved 
2 into £ + or, as he writes it, r t } J + g : he adds 
a note to show that he realised he was dealing with 
7 x l , and 5 x J. It is one of the cases which seem 
to show that he was not hampered by lack of skill, 
so much as by his strictly limited and conventional 
notation. 

The last case of all, namely, t *,, is an interesting 
one , the solution given is i + aiU + T Jfl,a form 

of resolution differing from any other in the long list, 
for here, and here alone, one of the fractions is just 
one half of, and thus has the same denominator as, 
the fraction to be resolved. Prof. Peet remarks that 
" mathematically the result is surprising and dis¬ 
appointing ; it may be surmised from this feeble ending 
that the mathematician was here at the extreme range 
of his ability ” I do not think so ; the solution seems 
to me an elegant one, and what is more, there is no 
other which does not involve very high denominators ; 
the simplest, and much the simplest alternative which 
I can discover, is fa + * l * + y fa*> but this last de¬ 
nominator is much higher than any other which the 
table admits or contains. 

From the Table of Resolutions of 2/(2w +1), we pass 
to problems where so many loaves have to be divided 
among ten men, the rule as to aliquot parts is still 
adhered to, and the problems are little more than 
simple exercises on the preceding table. From these 
we go on to somewhat more difficult but closely related 
exercises, involving the addition and subtraction of 
fractions ; these are what are called the skm y or sekhem } 
problems, ue problems of completion "Democritus 
spent a quarter of his life as a boy, a third as a youth, 
a fifth in manhood, and he has been an old man for 
thirteen years; how old is Democritus ? ” This is a 
well-known problem in the Greek Anthology; I take 
it to be a typical sekhem problem. Those which our 
papyrus gives are in plainer form. For example, 
given the series J + £ + t V + fa + fa , we are asked to 
complete it to £, in other words, to subtract it from this 
latter fraction Must of the working is omitted. The 
fractions are first replaced by the numbers 11J , 5^ 
+ 4} • ■ i, which are numerators corresponding 

• Cf Hoath's “A History of Grade Mathematic*/' vol, 2 , p. 543. 
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to a common denominator 45. The complete series 
is then stated as follows : 

i iiiiiii 

4 R it Iff Jiff IT IT 

”1 5 J-+& 5 4 i U If I 15 

“ making i, n 

and J + 4V 1S seen t0 be t ^ e required "completion" 
of the original series to the sum of £ The phrase 
“ common denominator " is, of course, modem, for the 
Egyptian has no equivalent word ; nor indeed was it 
precisely a “ common denominator ” which he sought 
and used In the above example the common de¬ 
nominator would be 360, the Egyptian was content 
with the denominator 45, for, though the corresponding 
numerators were often fractional, they were simple 
iractions such as gave him no trouble to employ. 

Rodet has emphasised more than Prof, Peet the dis¬ 
tinction between this operation and ours ; and he 
lias shown in a very interesting way how what was 
prec isely the old Egyptian method survived in Jewish 
and Moorish arithmetic The Hebrew niori y the " ruler ” 
or “ guide,” and the Arabic mokhraj , or “ block out 
of which what wc require may be hewn—had a wider 
meaning than our “ common denominator ”, it was 
anything to parts of which our fractions may be con¬ 
sidered equivalent—even the fraction J vras looked 
upon as having 2 for its mokhraj We do the same 
thing, though we forget we do so, every time we write 
or think of \ —which, by the way, is a very different 
concept from o 5. When we speak of \ y wc mean that 
something, that “ fraction,” which has the same 
relation to 1 that 1 has to [our mokhraj ] 2. As Rodet 
puts it, " il est bien certain qu’Aahmesu ne * r^duisit 
ses fractions k un d£nominateur commun/ maLs que, 
comrne on 1’a fait apr£s lui pendant vingt-six et trente 
socles encore, il choisissait un nombre, bloc extract#, 
funds commun ou comme on voudra 1’appeler, d f o£i 
il puisse tirer toutes ces fractions, suit comme ses 
successeurs a l’6tat d’entiers, soit comme il s’en 
contentait h 1’^tat d’d peu pris entiers, mais, dans 
ce cas, avec une fraction depression simple ; et e’est 
sur les substituts ainsi obtenus pour ses fractions qu’il 
opdrait.” If our method has any advantage it is merely 
one of arithmetical technique ; the older arithmetician 
saw as deep, if not deeper, into the heart of the problem. 

It seems to me that we may help ourselves to under¬ 
stand the Egyptian way of dealing with fractions if 
we take a hint from Herodotus, and remember that 
the Egyptian did his counting with pebbles . I can 
imagine him pondering over a handful of pebbles, 
and trying to divide it into aliquot parts ; then, if 
necessary, taking more and more similar handfuls, 
until he got at last a suitable and Satisfactory mokhraj* 

D'Arcy W. Thompson. 

(To be continued .) 
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Nature and Mind. 

(1) Prolegomena to an Idealist Theory of Knowledge . 
By Prof. Norman Kemp Smith, Pp xni + 240, 
(London : Macmillan and Co., Ltd , 1924.) 105 6 d 
net 

(2) Modern Theories of the Unconscious By Dr. \V L 
Northridgc. Pp. xv-f 194. (London Kegan Paul 
and Co., Ltd., 1924) Ss. 6d. net. 

(3) The Nature of Laughter By J C Gregory (Inter¬ 

national Library of Psychology, Philosophy and 
Scientific Method.) Pp. v + 241. (London: Kegan 
Paul and Co , Ltd ; New York Ilarcourt, Brace 
and Co., Inc , 1924.) 10 s. 6 d. net. 

(4) The Beautiful. By Henry Rutgers Marshall Pp 
x + 328. (London : Macmillan and Co., Ltd , 1924 ) 
15s. net. 

(5) The Philosophy of Music. By Dr. William Pole. 
Sixth edition, with an Introduction by Edward J. 
Dent, and a Supplementary Essay by Dr Hamilton 
Ilartridge. (International Library of Psychology, 
Philosophy and Scientific Method.) Pp xxiv + 342. 
(London , Kegan Paul and Co., Ltd.; New York • 
Ilarcourt, Brace and Co., Inc., 1924.) iof. 6d . net. 

HE common presumption of the mutual indiffer¬ 
ence of philosophy and science has never been 
true of the masters Every great neative mind in 
philosophy has been responsive to the scientific situation 
and method of his day, and most of those who have 
formulated the decisive hypotheses of the various 
sciences have recognised the scientific importance of 
those inquiries into the presuppositions of knowledge 
or into the most general features of reality, which are 
the proper business of philosophy. But though the 
greater movements of both disciplines have thus in¬ 
fluenced each other, it is no doubt true—and part of 
the price we pay for our instrument of specialised 
investigation—that the detailed working out of these 
dominant conceptions in each field has proceeded with 
relatively little reference to the other; and that from 
time to time there has been evident a failure of adjust¬ 
ment and harmony. 

One of the significant elements in our contemporary 
position is that both sides seem to be increasingly 
conscious of the loss involved in such a failure, so that 
there is a well-marked effort to co-ordinate the results 
of both lines of inquiry- Of this tendency, so far as it 
touches philosophy, Prof. Kemp Smith's important 
essay in the theory of knowledge (1) is the latest and a 
most instructive example: and although it is a technical 
and even a difficult book* it may well be recommended 
to the attention of those who wish to see how philo¬ 
sophical discussion is affected by and shapes towards 
current Prof. Kemp Smith's problem, 
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of course, is primarily philosophical, and its orientation 
to scientific interests is incidental. He is concerned 
with the relation of the long-continuing idealist tradition 
to the resurgent and perhaps now dominant mode of 
philosophical realism. But this realism is itself a pro¬ 
duct of the impact of science on philosophy, or (more 
accurately) it represents in philosophy, now as always, 
the preoccupation with the distinctively scientific 
problem and point of view. In dealing with it Prof 
Kemp Smith avails himself, though as buttresses 
rather than as foundations of his conclusions, both of 
Dr. Whitehead’s philosophy of Nature, and of the 
physiological researches of Dr. Head and Sir C. S. 
Sherrington, while one important section of his argu¬ 
ment is governed by certain general biological con¬ 
siderations 

The title of the book is elliptical. It offers not what 
would ordinarily be called an idealist theory of know¬ 
ledge, but a theory of knowledge thoroughly realist m 
temper as a prolegomenon to an idealist metaphysic. 
Of this latter, nothing is here given except bnef indica¬ 
tions at the beginning and end of the book. But these 
are sufficient to show the relation which the writer 
intends his theory to bear to idealist doctrine What 
he aims at doing is, m a word, to leform and strengthen 
its main defences which (he thinks) have been badly 
shattered by realist criticism. 

The crucial issue for idealism, Prof Kemp Smith 
holds, is as to the status in reality of the great human 
interests of knowledge, morality, art and religion Now 
idealism has been wont to rest the defence of these 
interests upon a particular v lew of the relation of subject 
and object in knowledge, which it has reached by an 
analysis of the implications of the intelligibility ot the 
world. It has supposed that such an analysis would 
show that the world of our experience depends for 
certain of its ultimate features on the constitutive 
character of its relation to mind : and that if reality 
thus accepts the lead of mind in the process of know¬ 
ledge, the way is open to us to hold that it will do so also 
in the further constructions which mind puts upon it. 

Prof. Kemp Smith does not wholly dissent from this 
approach. It is essential to his view to hold to the 
correlation of mind and Nature, in virtue of which the 
categories or a priori principles of explanation employed 
by the mind are interpretations of the real world. He 
holds, too, that it is by these categories that we are led 
to the further ideal determinations of our higher spiritual 
interests. But he clearly believes that much of the 
familiar statement of this argument is vitiated by an 
assumption that this correlation implies that mind 
somehow dictates to Nature, so that the idealist version 
ot the a prion is entangled in the embarrassment of 
subjectivism. Against ,all theories of this sort he 
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accepts as valid the realist principle that if knowledge 
is to be genuine, it must be knowledge of an independent 
reality, which the mind in knowing neither makes nor 
alters. His agreement with that view is expressed in a 
full critical statement first of the attractiveness and then 
of the defect of the whole doctrine of " representative 
perception.” 

Prof. Kemp Smith seeks, therefore, to free idealism 
from this subjectivist implication. The escape lies in 
taking Nature as an authentically independent system ; 
and from that viewpoint finding a new and thoroughly 
objective deduction of the categories. If Nature is such 
a system, space and time, its fundamental features, must 
be independently real, and it is as such, Prof, Kemp 
Smith holds, that they do, in fact, disclose themselves to 
the mind. They are not forms imposed by the mind, nor 
arc they constructions or elaborations of sense data of 
another sort. But they reveal themselves not indeed 
through but in terms of sense experiences or “ sensa ” 
of various kinds * and the apparent dependence of these 
sensa (as in the secondary qualities) on different appre¬ 
hending minds raises a question of their objective 
character Prof. Kemp Smith’s solution is that the 
sensa though “ private,” 1 e occurring in connexion 
with particular physical and physiological conditions 
at particular points in space and time, are not “ sub¬ 
jective ” but are capable of statement as events in an 
objective order, so that their interpretation as such may 
be taken to yield knowledge of that order. Finally the 
categories, through the fundamental categories of 
totality and necessitation, are involved in our intuition 
of space and time. They, too, therefore, are directly 
apprehended as constituent of Nature. In themselves 
they are formal and problematic, predetermining 
nothing, but dependent for their concrete significance 
on our experience of the objective order 

Here, then, so to say, the defences of idealism are 
reversed If the metaphor of prescription is in order 
at all, it is Nature which prescribes to mind, not mind 
to Nature. But whatever the priority, at least mind 
remains integral to Nature and our dealings with 
reality are face to face. What measure of idealism 
may rightly be based upon a so little pretentious theory 
of mind is not yet declared. It is possible that Prof. 
Kemp Smith has conceded to the realist criticism more 
than is strictly compatible with an idealist view : but 
at all events a highly interesting and even exciting 
sequel is promised. 

The tendency exhibited in Prof. Kemp Smith’s book 
to “ democratise ” the mind, as Prof Alexander calls it, 
to put the mind in its proper place in relation to the 
rest of the natural order, has been operative in other 
regions than those of epistemology and metaphysics. 
The modern analytic movement in psychology 
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associated with the name of Freud has been working 
to the same end. Its purpose is to interpret mind 
by its own natural history, and to show its dependence 
upon energies and functions which, if not simply 
bodily, are at least closely connected with the body. 

The main tenet of the recent teaching on this topic 
centres on the larger meaning and greater significance 
attached to the conception of the unconscious. Dr. 
Northridge in his book (2) rightly singles out as the 
cardinal point in Freud’s theory the distinction between 
the tl preconscious ” and the “ unconscious." The 
older view of the unconscious regarded it as covering 
only those states of mind which were temporarily out 
of the field of consciousness, but could be revived, 
sometimes not without difficulty, but without special 
artificial preparation. This Freud designates the pre¬ 
conscious, reserving the name unconscious for those 
states which, because of their incompatibility with 
conscious interests, can enter consciousness only m a 
disguised and symbolical form, hut which, though thus 
largely excluded or repressed, profoundly affect the 
tenor and quality of conscious life. Dr. Northridge 
explains the genesis of this conception through a dis¬ 
cussion of Hartmann, Schopenhauer, Myers’s theory 
(or theories) of the subliminal self, and those more 
recent students of the phenomena of dissociation and 
multiple personality like Janet, Sidis and Morton 
Pnnce. Chiefly, of course, he is concerned with Freud, 
and with the evidence on which Freud bases his re¬ 
volutionary theory. With Freud’s work. Dr. North- 
ridge compares that of Jung and the late Dr. Rivers; 
and indicates the points on which he regards their later 
and broader treatment as more satisfactory. Dr. 
Northndge’s book is almost wholly expository; he 
dearly takes Freud’s work to be decisive on the general 
question as to the validity and fruitfulness of the 
analytical method. But within the limits which he 
sets himself it is a careful, competent and discriminating 
survey of the field, with its emphasis and contrasts well 
taken and justly marked. 

On Freud’s view, one of the main supports for the 
hypothesis of the unconscious is furnished by the study 
of wit Mr, Gregory’s learned discourse on laughter 
(3), however, is not unduly oppressed by Freudian 
theory. Freud, like Bergson, he believes to have thrown 
light on certain forms of laughter; but neither theory 
is universally applicable. Mr. Gregory works on a 
larger canvas. He ranges the whole field of recorded 
human laughter, from Homer to Charles Chaplin ; and 
though the central idea which he derives from his survey 
is not novel, he illumines it with many fresh and sug¬ 
gestive analyses. His method is cautiously empirical. 
Laughter is endlessly varied in its occasions, forms and 
associated emotions. Still, if we follow the due given 
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by the physical process of laughter, it is possible to 
, recognise in all forms of it one fundamental mechanical 
pattern, which may be described by the word “ relief.*' 
Laughter occurs whenever an agent having prepared 
himself for action of some kind finds that action is 
unnecessary; it is the bodily concomitant of release 
from some position of tension The variety of the 
forms of laughter is traceable to the very different 
ways in which this experience of relief can occur, from 
simple physical sensations like tickling to the most 
complex psychical situations. But certain main types 
of laughter can be distinguished ; and, Mr. Gregory 
holds, it is possible to show how these types emerge and 
change with the progress of civilisation. The first 
type is ungracious laughter, laughter touched with con- 
tempt or animus, as against physical deformity or 
over a beaten enemy. But its later forms arc more 
refined and kindly- -as in the genial laughter of sym¬ 
pathy which is the source of humour, or in that dis¬ 
tinctively intellectual form of it which is expressed in 
the comic spirit 

Mr. Marshall’s treatise on aesthetics (4) takes the 
reader into a wholly different atmosphere. It is, in its 
way, an old-fashioned book, not over much concerned 
(except for Croce) with the most modern theories, but 
building a lucid and persuasive if not wholly convincing 
argument with a delicate and careful craftsmanship 
that is worthy of its theme. Mr Marshall seeks first to 
develop his theory and definition of the beautiful The 
conditions of beauty, he holds, cannot be stated in 
purely objective terms. An object, of course, is neces¬ 
sary, to provide the external stimulus ; but since very 
different aesthetic judgments are passed on the same 
objective factors, there is clearly involved a subjective 
element as well. Where then is beauty to be found ? 
—in sensation, or in perception or in the intellectual 
apprehension of certain formal relations subsisting be¬ 
tween the parts of a perceived object ? Or is its source 
rather in imagination or in emotion or in feeling, or 
perhaps even in religious and moral ideas ? Each of 
these views, Mr. Marshall holds, might suffice to define 
some of our experiences of beauty, but none of them 
applies to all. Mr. Marshall’s own account is that 
beauty is “ relatively stable or real pleasure.** “ We 
call an object beautiful which seems always to yield 
pleasure in impression or contemplative revival. 51 
Similarly, ugliness is relatively stable disagreeableness. 

One may perhaps suspect that if preceding theories 
have erred by defect, Mr. Marshall’s zeal for an all- 
inclusive account leads him to err by excess. No doubt 
all experiences of beauty yield pleasure of the kind here 
,, described. But it does not appear that, as the theory 
requires* this proposition is convertible simply. There 
'g*em to be fields of relatively stable pleasures to which 
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the term beauty cannot be strictly applied The en¬ 
joyment of a strenuous game may be more stable, 
both in act and in recollection, than that of the loveli¬ 
ness of a fleeting sunset; but it is not therefore more 
beautiful, or even beautiful at all. Mr. Marshall is not 
unmindful of this difficulty. But his escape from it, 
mainly by an appeal to the revivals of meaning associ¬ 
ated with particular pleasure experiences, scarcely goes 
to the heart of the matter. 

The remainder of the book gives the application of 
the theory to some of the major questions of aesthetic 
philosophy; and a short historical review of the re¬ 
lation of various aesthetic theories to the meta¬ 
physical systems in connexion with which they have 
been developed 

“ The Philosophy of Music ” (5) is the sixth edition 
of a well-known book by Dr. William Pole It is intro¬ 
duced and supplemented by short essays from Mr. E J 
Dent and Dr. Hamilton llartndge. The book gives 
no hint to this later generation of the rather unusual 
combination of interests in its author, though the 
reader might guess from the treatment that Pole was 
much concerned with physics and structures. If 
further issues are called for, a biographical note would 
not be out of place II. T W Hktherington. 


The Energetics of the Living Cell. 

Chemical Dynamics of Life Phenomena By Prof Otto 
Meyerhof (Monographs on Experimental Biology ) 
Pp 110 (Philadelphia and London : J B Lippin- 
cott Co., 1924.) 125 . 6 d net. 

HE scope of this fascinating addition to the senes 
of American Monographs on Expenmental 
Biology is restricted to the two fundamental and 
interconnected problems of cell respiration and the 
energetics of cell processes The book is founded upon 
a series of lectures delivered in Cambndge and New 
York in 1922-33 and presents a connected'account 
of the author’s well-known work, considered in close 
connexion with that of other investigators, both in 
Germany and elsewhere. 

These researches have revealed another example of 
the extraordinary complexity of the physical and 
chemical mechanism which has been evolved for the 
realisation of a fundamental physiological requirement, 
in this case the provision by the organism of energy 
available for the performance of work, either chemical 
or mechanical. Two methods for the accomplishment 
of this are found to exist, both subject, as are all 
processes in the living organism, to the limiting con¬ 
dition of a low and often an almost constant tempera¬ 
ture. These are the aerobic system, in which the energy 
is derived from the oxidation of food materials, and the 
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anaerobic, in which it comes from their fermentation. 
The comparative study of these two processes— 
respiration and fermentation—forms the subject of 
one of the most interesting chapters of the book, to 
which the previous sections on the mechanism of cell 
respiration and autoxidations in the cell serve as an 
introduction. 

The author traces in detail the intimate relations 
which have been established between these two appar¬ 
ently independent but m reality closely allied pro¬ 
cesses, and concludes on a justifiably triumphant note : 
“ It may indeed be considered a success of general 
physiology and its mode of experimenting, that the 
chemical dynamics of a highly differentiated organ 
like the muscle could be partly revealed by the study of 
the alcoholic fermentation of yeast ” 

The ensuing l ha pier, on the transformation of energy 
in muscle, carries the tale a stage further, and shows 
how far the tangled skein of physical and chemical 
changes involved in the contraction and relaxation 
ol muscle has been unravelled To appreciate the 
boldness of idea and skill in technique which have 
gone to the solution of this problem, this work must be 
studied in detail To summarise very briefly and 
imperfectly, it may be said that during the contraction 
of a muscle, glycogen is rapidly converted into lactic 
and, energy being thus rendered available by the 
chemical change and by the reaction of the resulting 
lactic acid with the alkali protein of the cell, too great a 
change of hydrogen ion concentration being at the same 
time avoided So far the change is anaerobic and 
independent of the presence of oxygen. Relaxation 
is accompanied by the absorption of oxygen and the 
complete oxidation of a varying fiaction, a quarter to 
a sixth, of the lactic and, the remainder of the lac tit' 
acid being at the same time reconstituted into glycogen 
and the alkali protein of the cell lestored to its original 
condition. Truly a remarkable device 

The concluding chapter is more general and specula¬ 
tive m its character, and deals with the difficult 
question of the constant exchange of energy which 
goes on in cells which perform no external work. No 
complete answer to this question has been obtained, 
but its investigation, particularly with respect to the 
metabolism of bacteria and alga 4 , has led to many 
important results which are here chronicled. One 
interesting point alone can be picked out for reference 
The author has showm by direct experiment—poisoning 
a mass of respiring avian blood corpuscles in a calori¬ 
meter—that the old idea that living protoplasm has 
a higher energy content than dead is incorrect. No 
evolution of energy occurs at the moment of death, 
and the mysterious difference between living and dead 
matter cannot be explained on energetic'grounds. 
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This short work must be regarded as a true romance 
of science, and to the sufficiently prepared reader its 
pages present a theme of the most enthralling interest. 
A pleasant feature of the book is the ungrudging 
recognition of the contributions of other workers to 
a subject which has aroused widespread interest 
and has been approached from many different 
directions 

Arthur Harden. 


Our Bookshelf. 

The Nature of Life. By Prof. \V. J V. Osterhout. 

(Brown University: The Colver Lectures, T922.) 

Pp vii + 117 (New York: Henry Holt and Co, 

1924.) 1.50 dollars 

A most pleasantly written book that discusses such 
questions as the origin, criteria and control of life 
in a manner making the story of what the biologist 
has done and is doing in that particular field readily 
intelligible to the educated lay reader The United 
States is to be envied in having endowments permitting 
public lectures of this quality to be published in book 
form. 

The question of the origin of life is discussed and, 
as is inevitable just yet, is not answered This is 
followed by a discussion as to the critena by wliich 
the living is to be distinguished from the dead. Growth 
is not a criterion, lor there can be life without growth 
and growth without life There can be life without 
reproduction , in individual cells, such as nerve cells, 
or organisms, such as the resting seed, there is no 
reproduction, no suggestion of cell-division, yet life 
may go on for many years. Motion is not one of the 
essential characteristics of living matter. There is 
no logical necessity for regarding the simplest cases 
of irritability as essentially different from certain 
reactions found in non-living systems. Constructive 
metabolism may cease, yet life may go on for many 
years , but the cessation of destructive metabolism 
marks the end of life. In the case of the resting seed, 
so long as it is alive it produces carbon-dioxide : when 
this ceases it is dead. Life as manifested m the 
simplest organisms is a physico-chemical process in 
which destructive metabolism plays a fundamental 
rede. As soon as a cell dies its power of selective 
absorption ceases. Certain dyes will not enter a 
living cell; others will do so and become stored within, 
reaching a higher concentration than outside. The 
process obeys a definite mathematical law. Tfiis 
storage does not occur in dead cells to so great an 
extent. Another method is to send an electric current 
through the cell; by measuring the amount of the 
current the progress of death can be followed with the 
same exactitude as that of a chemical reaction. Death 
is an orderly process following a definite law that 
can be expressed mathematically. In order to control 
life it is first necessary to control mutation, and before 
this can be done the physico-chemical factors on which 
mutant characters are based must be completely 
analysed. With the control of mutation will cmtfe 
the power to create new species. 
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The Internal Secretions: for the use of Students and 
Physicians. By Prof. Dr, Arthur Weil, Authorised 
translation of the* third German edition by Dr, Jacob 
Gutman. Pp. xviii+287. (London: G. Allen 
and Unwin, Ltd,, 1924 ) 18s. net. 

The author’s method of presentation of his subject 
is one much to be recommended. Instead of dealing 
with each endocrine organ separately, he has chosen 
as subjects all the main physiological functions and 
describes the way in which each function is controlled 
by the endocrine glands operating either singly or in 
co-ordination. 

Medical students and practitioners, for whom the 
hook is intended, will certainly find in it much of 
interest and of value Internal secretion is defined, 
the embryology and histology of the endocrine glands 
discussed, and there follow chapters on the physiology 
of the blood, circulation, respiration, metabolism, 
growth, reproduction, the sexual impulse, the mind, 
the chemistry of the endoennes , methods of testing 
for internal secretions ; the inter-relationship of the 
endocrine glands ; internal secretion and the nervous 
system. There is no bibliography, but the reader is 
referred to works of Biedl, Lipschutz, and others 
We agree with the translator that this hook will be 
useful to students and general practitioners, and that 
medical specialists in other subjects will find in it 
sections dealing with the relation of endocrinology and 
their own special branches. This comprchensh c 
elementary treatment is well suited to beginners, 
notwithstanding the fact that it contains within a 
small compass an immense amount of information 
The book was not written for the endocrinologist, but 
by an endocrinologist for the German medical profession, 
and that which may be incomplete for the specialist 
may be more than enough for the general practitioner. 

An Introduction to the Study of Southwestern Aichcrulogy * 
with a Preliminary Account oj the Excavations at 
Pecos. By A V Kidder (Published for the Depart¬ 
ment of Arelueolog), Phillips Academy, Ando\er, 
Massachusetts) Pp. vn + 151 + 50 plates. (New 
Ilaven : Yale University Press ; London . Oxford 
University Press, 1924 ) 20s net. 

For some years past American archaeologists have 
devoted great attention to the south-western States, 
particularly New Mexico, and at the present moment 
excavations are being earned out on several sites. Of 
these Pecos in San Miguel County, New Mexico, is one 
of the most important, not only on account of its size, 
but also because of the length of time over which it 
was occupied by the Indian. There is a recorded occu¬ 
pation of practically three centuries, from 1540 until 
1838, when it was abandoned, while the abundance of 
pottery of archaic type scattered among the mounds 
shows that it had been occupied for a long period before 
the coming of the Spaniards in the former year. 

Although the account given in the second section 
of this volume is only a preliminary report dealing 
With the work in 1915 and 1916 and from 1920 onward, 
and it will be many years before the work is complete, 
it is already abundantly clear that the site is one of 

K t importance and will without doubt throw much 
upon the history and relative chronology of the 
development of culture in the south-western area. In 
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the remaining three sections of the book, Mr. Kidder 
deals respectively with the history of Pecos, the results 
obtained from excavation of the other sites of the 
south-west which have been explored, and in con¬ 
clusion summarises these results in a general sketch 
of the rise and development of south-western culture. 
As a whole the hook is a valuable contribution to the 
study of American archaeology which wull prove of 
great assistance to those who wish to understand the 
general trend of current research m this part of the 
States 

Handbook to the Technical and Art Schools and Colleges 
of the United Kingdom Com piled from Official 

Information. With an Index to Courses of In¬ 
struction. Second edition, revised and enlarged 
Pp iv+170 (London Scott, Greenwood and Son, 
1925 ) 6 s . net 

As a reference book to the technical schools and colleges 
of the British Isles, the volume before us will no doubt 
serve a useful purpose It is divided into five sections, 
dealing respectively with London, England (provinces), 
Scotland, Wales, and Ireland, the last section being 
subdivided into tw'o sections covering Northern Ireland 
and the Irish Free State In the London group the 
schools are arranged alphabetically, whereas in the 
remaining sections they are under towns, wlurh again 
appear in alphabetical order. Under each entry is 
given essential information about the school, together 
with an indication of the courses of stud}, dav and 
evening, which are available There is a full index to 
the courses of instruction, so that it is possible to see 
quickly where any particular subject is studied 

Stories of the Birds from Myth and Fable By M. C. 
Carey. Pp 192 + 8 plates (London, Calcutta and 
Sydney . G. G Harrap and Co , Ltd , 1924 ) 5 s. net. 

The author of this book has culled from many standard 
works on the folklore of peoples such myths, legends and 
faiiv tales as relate to birds, and has recast them in 
simple language suitable for children. The result is a 
senes of quite charming tales, delightfully told, which, 
in the pleasant guise of fable, include a considerable 
measure of true and salient facts about the form, habits 
and natural history of birds Primitive man was 
always a c lose observer of natural things, and the myths 
which centre round natural phenomena are merely his 
attempts to find reasons for things which he could not 
otherwise explain. 

Children will be delighted w ith this book. Those who 
are students of lards will be no less interested in the 
ingenious and fanciful explanation of avian habits and 
structure put forward by early man. 

Skill tn Work and Play By Prof. T. II. Pear. Pp. 107. 

(London : Methuen and Co., Ltd , 1924) 4$. net. 
This book is a study of the way in which muscular 
skill is acquired. It is eminently popular in exposition ; 
but behind its somewhat racy style lies the weight of 
facts that have been investigated in carefully planned 
research. Prof. Pear applies the facts, originally 
brought to light in connexion with, problems of 
industrial psychology, not only to the acquisition of 
dexterity in such operations as typewriting and metal 
polishing, but also to those Qf athletic skill as exemplified 
in cricket, skating, and similar games and sports. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
Opinions expressed by Jus correspondents Neither 
can he undertake to return , nor to tor re pond with 
the writers of rejected manuscripts intended for 
tins or any other part of Natitrk No notice ts 
taken of anonymous communications ] 

The Taungs Skull. 

I owe to the kindness of my friend l>r Broom a 
preliminary sketch of a sagittal section through this 
remarkable skull Prof Dart, though he is himself 
earnestly engaged in the description of the skull, has 
generously afforded Dr Broom lull access to it with 
permission to publish any observations he may make. 

As the preliminary section is extremely interesting 
and completely confirms, so far as it goes, the state¬ 
ments of Prof Dart, I have been tempted to compare 
it with similar sections through the skulls of young 
chimpanzees preserved iti our University Museum, 
which my friend Prof Goodrich has kindly put at 
mv disposition 

In Fig 1 the profile of the Taungs skull (continuous 


profiles, and that of the chimpanzee has not been 
obtained from the one shown in Fig, a but from 
another adult specimen. No stress can be laid on 
the comparison of the two sections, since they repre¬ 
sent different stages of growth. In a young chim* 



I ic, 2 — Problem of adult chimpanzee and latinos skulls superposed 
(' about ^ ) 


B 



Tig 1 — Superposed problem of Taungs ikull (conimuons Inn's) and of skull 
of young chimpanzee, one true molar erupted (broken lines! OB , 
ocfipito-bregmatic axis LN , lambda -nusjon axis, », nasion, ft , 
bregma, A, lambda Tolnls on the Australopithecus profile are dis 
tinguished bv the addition of the letter A ( < about ^ , the greatest 
length of the Taungs skull u 127 mm ) 

lines) and that of a young chimpanzee (broken lines) 
are superposed on a common morphological centre 
and the bregma-occipital axis 7 'he greater size of 
the Taungs skull is sufficiently obvious, and equally 
so the complete absence of a frontal lorus, while this 
feature is already well developed in the chimpanzee 
The bregmas are nearly coincident but the lambdas 
are far apart, and the parietal arc of the Taungs skull 
(108°) is therefore considerably larger (19 0 ) than 
that of the chimpanzee (89°) TIils marks an ap- 
proath towards the human side The comparative 
shortness of the face and the diminished prognathism 
of the Taungs skull are also well displayed 

T ought to mention that the basion and opisthion 
are not preserved in the Taungs skull, but their prob¬ 
able position has been indicated bv Dr Broom with 
a possible error of 2 mm for the opisthion and 4 mm 
for the basion 

In big 2 the profile of the Taungs skull is compared 
with that of a chimpanzee already furnished with a 
complete dentition It will be seen that the Taungs 
skull, although m an earlier stage of development, has 
attained to a profile of about the same area as that 
of the adult chimpanzee, which m this specimen has 
a cranial capacity of 440 c c 

In Fig 3 full sagittal sections are given in place of 
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pan zee, with only the first molar erupted, the anterior 
extremity of the brain may extend much farther 
downwards than m the adult 

Attention, however, may be directed to a peculiarly 
interesting feature of the Taungs skull as displayed in 
this figure It will be seen that the nasion is situated, 
as in in an, close to the anterior limit of the brain. 
In the higher apes this relation is lost at an early 
stage ; the nasion rises progressively with age, and 
so does the frontal bone, which seems tb turn upon 
the bregma as upon a hinge This is well illustrated 
by the profiles of chimpanzees in different stages of 
growth shown in Fig 4 

I should have liked to make a comparison with 
the skulls of young gorillas, but unfortunately our 
collection does not contain any skulls in which the 
first true molar has alone been cut We have adult 
skulls and some with the deciduous dentition only. 
Of the latter there is, however, one m which the first 
molar, though still occluded, is not far from eruption. 



and this skull closely resembles in profile that of th$ 
chimpanzee of Fig. x. The areas of the profiles are 
almost identical, and the frontal torus of the gorilla 
is only faintly expressed. 

There is nothing in these observations which would 
lead one to conclude that the adult Australopithecus 

>> ,' gj' /•'’ 




June 13, 1925] 


NA TURE 


909 


possessed a much larger brain than any existing ape 
The gorilla, as shown by Selenka, has a brain of 400 
<hc. m the young stage, when it possesses only the 
deciduous dentition, and it attains to a maximum of 
590 C.c. in the adult. This, however, is a matter of 
only secondary importance. It us abundantly clear 



l it. 4 - Profiler of the 1 hlmpanrtc skull in different stages of growth 


that in a number of significant morphological char¬ 
acters, such as complete absence of the frontal torus, 
position of the nation, greater magnitude of the 
parietal arc, reduced prognathism and shortening 
of the maxillary region, Australopithecus makes a 
nearer approach to the Hommidse than any existing 
anthropoid ape W J Soulas 

University College, Oxford 


The Discovery of Benzene. 

In view of the projected celebration of the centenary 
of Faraday's discovery of benzene m 1825, it is im¬ 
portant that any doubt concerning his priority should 
be dispelled The standard work on coal-tar, Lunge's 
" Coal Tar and Ammonia," states on p 223, vol x of 
the fifth edition (1916) . " It is usually stated that 
benzene was discovered in 1825, by Faraday, in the 
liquid separating from condensed oil-gas, but Sehelenz 
(Z. angew. Chem , 1908, p 2577) has shown that the 
compound which we now term ‘ benzol,' or more 
recently 1 benzene/ had been discovered in coal-tar 
forty years before Faraday in the year 1825 reported 
* On new compounds of carbon and hydrogen. . . 
Lunge then quotes from Sehelenz three passages, 
culled from the chemical literature of the period 1740- 
1784, which in the opinion of both prove that benzene 
11 was undoubtedly known forty years earlier" 
(although elsewhere in his article Sehelenz refers to 
11 Faraday’s discovery, of which England can indeed 
be proud”). The citations from the eighteenth 
century are from German versions of Macquer's 
•* Dictionary of Chemistry ” (Leipzig, 1783), Demady’s 
11 Laborant ” (Leipzig, 1784), and Caspar Neumann’s 
" Prselectiones Chemicae '* (Schneeberg, 1740). 

These works not being available, reference was made 
to similar English versions. In volume 1 of the 
English translation of the first French edition of 
Macquer's work (1766) we read (p. 166, footnote) . 
" Fossil coal by distillation yields 1. a phlegm or 
water; 2. a very acid liquor; 3. a thin oil like naphtha; 
4. a thicker oil resembling petroleum, which falls to 
the bottom of the former, and which rises with a 
Violent fite; 5. an acid concrete salt; 6, an in¬ 
flammable earth remains m the retort,” In volume 
t (p, 3S5) of M The Chemical Works of Caspar Neu- 
mann, &LD»,” edited by William Lewis (second edition, 
ligadoa, *773)# the author states that 48 ounces of 
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tlie best sort of pit-coal from Halle heated in a glass 
retort with a fire gradually increased, yielded 2 ounces 

7 drachms of phlegm * 2 ounces and 1 drachm of a 
thin fluid oil, and 1 ounce of a thick, tenacious, ponder¬ 
ous, pitchy oil, which stuck in the neck of the retort * 
the residuum weighed 40 ounces 7 drachms . 
That which distilled at first was light, and swam on 
water , the succeeding parcels proved more and more 
gross and ponderous, and at last sunk ” The coarse 
stony pvt-coal of Halle yielded no oil 

These quotations will suffice to show that the 
chemists of that period knew how to obtain by 
destructive distillation of certain coals a number of 
loosely-defined mixtures as fractional distillates, but 
they afford no evidence whatever that the light¬ 
ed or any other fraction was known to contain a 
definite, homogeneous chemical individual, which w f e 
know as benzene Nevertheless, Sehelenz states that 
Neumann certainly had benzene before him 1 Un¬ 
doubtedly he had, but only as one constituent of a 
very impure mixture, and the preparation of a 
mixture winch years later is proved to contain a 
hitherto unknown chemical compound does not 
constitute a discovery of that compound Has 
Liebig ever been creelited with the discovery of 
bromine 5 He atlually saw it years before Balard 
” discovered ” it It is surprising that the statement 
in “ Lunge ” should have remained so long un¬ 
challenged , and it is fitting that at this time it should 
be given an unqualified and definitive denial 

It might be contended that Faraday's title to the 
honour of discovering benzene is rendered doubtful 
by the fact that he did not obtain it m a pure state 
In his paper to the Royal Society (Phil Trans , 1825, 
p 440) Faraday admitted that Ins ” bicarburet of 
hydrogen M was impure (C - n 576, H - i, compared 
with O-12, H-^i, required by theory), probably 
because it contained another hydrocarbon containing 

8 25 parts of carbon to 1 of hydrogen In this con¬ 

nexion it is interesting to compare Faraday's values 
of some of the physical constants of benzene with the 
values accepted to-day (Faraday’s values are given 
first) sp grav o 85 (at 15 5 0 C ) - o 8850 (at 15 0 
C ) , melting point 5 5 0 C 5 483° C ; boiling-point 
85 5 0 C. * 80 2® C , density of vapour (H - 1) nearly 
40 * 39 Allowing for different degrees of accuracy 
of the measuring instruments in use a hundred years 
ago and of those now available, the conclusion seems 
to be justified that, without any doubt, Faraday was 
the first to isolate benzene in a substantially pure 
state ; and there has never been any question that 
he was the first to investigate its physical and chemical 
properties. F IJ Tripp. 

May 27. 


Double Impacts by Electrons in Helium. 

In a paper on the precise measurement of the 
critical potentials of gases (Proc. Roy Soc , 107-291, 
1925) Mr K. G. Dymond finds that the difference 
between the first and second kink in the current 
potential curve m helium is 20 9 volts and not 20 55 
volts as one would expect if the first kink corresponds 
to electrons which have caused the transition iS - 2$ 
(type A) t and the second kink to electrons which 
have caused two transitions iS - 2S and 1S-25 
(type BA), In attempting an explanation he assumes 
that in his apparatus the second kink is due to the 
transition BB. 

I would like to suggest in the first place that this 
disagreement is possibly explained when the energy 
lost oy elastic impacts between electrons and helium 
atoms is taken into consideration, and in the second 
place that the double impacts are probably of the 

3 B 2 k 
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type BA or AA t rather than of the type BB assumed 
by Dymond. 

Taking up the latter point first, if it is assumed 
that at forty volts the probability of a B transition 
is greater than of an A transition, then I believe 
that the second kink is of the type BA and not of 
the type BB for the following reason. As the 
accelerating field is gradually increased in the 
neighbourhood of forty volts, the electrons fir A get 
enough energy to cause the double impact of the type 
B followed by type A, before they get enough energy 
to cause the double impact of type B followed by 
type BB The double impact is then of the type BA 
However, if it is assumed that at forty volts the 
probability of type A transition is greater than for 
type B f then the double kink will correspond to 
type A A That is, the second impact of the first 
double kink will always be of type A Of course as 
the field is further increased the type BB would, m 
the ideal case, appear as a second double kink o 8 
volt higher than the double kink of type BA In 
this ideal case (no energy losses by elastic impacts 
and maximum probability of impact at the critical 
potential), the difference between the double kink 
and the single one would for type A A be 19 77 volts, 
for type BA 20 55 volts, and foi type BB 21 33 volts, 
as has been assumed hcretofoie 

If, however, the energy losses due to elastic impacts 
are taken into account, then I arrive at the following 
relations for the energy spent by typical electrons 
which start out with the energies found by Dymond 
as corresponding to the first and second kinks, 

For a single impact of type A 

22 2 + C - E' A 4 19 77 + Aa (1) 

For a double impact of type BA 

43 1 + C = £ b T2o 55 + /? a + I 9 77 + ^a (2) 
The left-hand side of both equations represents the 
total energy of the electrons, 22 2 volts and 43 1 volts 
being the points on Dymond's curves where the drop 
in current 19 most pronounced The quantity C is 
the correction due to initial velocity. E\ is the 
energy lost by elastic impacts which precede the 
inelastic one which a 22 2 volt electron makes 
Similarly £b is the average energy lost in elastic 
impacts by a 43 1 volt electron before it makes 
inelastic impact of type B, and E A is the average 
energy lost by elastic collisions of the same electron 
after it has made its first inelastic impact (type B), 
and before it made its second inelastic impact (type A). 
In both cases (ry 77 + R A ) is the potential at which 
the probability of type A transition is a maximum 
Subtracting equation one from two it is found that 

209 = 20 55 + E h 4 E a - E' A (3) 

It is seen that the difference between the kinks is 
not equal to the critical potential, but that it differs 
from it by the quantity 

(E b + E a ) - E A = o 35 volt. 

A figure so large as o 35 volt for the difference in 
the energy lost by elastic impacts in the two expen¬ 
men ts does not seem unreasonable. It can be shown 
from the laws of the conservation of energy and 
momentum that a forty-volt electron loses 0010 
volts per impact with a helium atom, while a twenty- 
volt electron loses only o 005 volt per impact. 
Hence, since Dymond estimates that an electron 
makes in the neighbourhood of a total of 400 collisions 
in passing through his apparatus, one need not be 
surprised by a difference of the order of o 3s volt in 
the amounts lost by elastic impacts in the two 
different experiments 

If the above views are correct, it means that for 
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a gas of small atomic weight like helium the usual 
method of correcting for initial velocity and contact 
potential, by taking the difference between kinks equal 
to a critical potential of the gas, is not permissible. 

I am indebted to Prof. R C Tolman of this in¬ 
stitute for the opportunity of discussing these matters 
with him. 

George Glockler, 

(National Research Fellow in Chemistry.) 

Gates Chemical Laboratory, 

California Institute of Technology, 

Pasadena, California, April 9. 


I am indebted to Mr Glockler for his remarks on 
the influence of elastic collisions on the measurement 
of critical potentials, but I cannot agree with him 
that the loss of energy from this cause can with my 
apparatus result in a sensible error in the values of 
the excitation potentials of helium. 

In analysing my curves Glockler has considered* 
only the points where the rate of fall of current is at 
a maximum This is not justifiable, however, as the 
retarding potential used between the plate and grid 
was o 5 volt This implies that the current drop at 
any point does not represent the number of inelastic 
impacts at that potential, but the number integrated 
backwards over a range of o 5 volt. 

If, however, we deal, as in my measurements I 
have done, with only the first break points, a httle con¬ 
sideration will show that energy loss by elastic impacts 
can play no r 61 e but that ol reducing the region in 
which an electron can effectively collide; that is to 
say, that it can only reduce the probability of in¬ 
elastic collision, as at the critical velocity amy energy 
loss renders the electron incapable of exciting This 
means that inelastic impacts first take place in the 
neighbourhood of the grid and gradually spread 
throughout the apparatus as the voltage is raised. 
The reasoning, of course, applies alike to the single 
and double impacts 

This independence of the position of the kinks on 
the loss of energy by elastic impacts is a property of 
the type of apparatus used Benade and Compton 
(. Phys . Review, n, p. 284, 1918) have, of course, shown 
fhat when a number of collisions can take place 
during acceleration of the electrons, the position of 
the kinks is a function of the pressure, but m the 
apparatus used by me the electrons are accelerated 
to their full velocity before making any collisions. 

The reduction in the probability of effective 
collision for voltages immediately in the neighbour¬ 
hood of the critical potential will certainly make the 
kinks less sharply marked, but I think that an 
inspection of my differential curves will show that 
an error of o 1 volt is the most which can be made 
from this cause. E. G. Dymond. 

Zweites Physikalisches Institut der Umversit&t, 
Gdttingen, Germany, May £. 


Possible Effects on Marine Organisms of Oil 
Discharged at Sea. 

There have recently appeared in the Press 
imaginary descriptions of devastations caused among 
larval fishes and other marine organisms by oil floating 
on the sea. So far as the present writer knows, these 
descriptions—some by influential writers-^are antici¬ 
pations of what might occur if oil were a moderately 
poisonous substance. Oil is certainly noxious, ana 
the writer is fully m agreement with the descriptions 
which have been given in the Press of the disgusting 
conditions due to it at high-water mark along 
our shores and sometimes also at sea, but thapd is 



NATURE 


911 


13,1925]' 

"I '■ ■'-" lW1m " J ‘"1 ,r[ 1 , r 1 l '■■ 1 '■■■'■'■ ■■ ■ ' r IT------- . 

little evidence as yet to show that the kind oi oil 
Jost or discharged at sea is even mildly poisonous. 
For this reason it is necessary to adopt a much more 
agnostic view than is at present current with regard 
to the effect of oil on marine organisms The kind of 
Oil used for fuel on ships at sea is, 1 am informed, 
entirely petroleum oil in its crude state or the residue 
left after the separation of its more valuable and 
lighter constituents ; but it is unlikely that much of 
these oils will escape or be knowingly discharged from 
ships, except the heavier residues along with waste 
lubricating oik Until it is known what chemical 
constituents this waste oil contains, it is premature to 
imagine that it has any serious harmful effect on 
manne organisms. The more poisonous coal-tar oils 
are apparently not used as marine fuel oils. 

Experiments by Orton and Elmhirst on petroleum 
residues, taken from masses of this material floating 
on the sea, indicate—as do some chemical analyses 
by the Government Chemist—(see Orton, Fisheries 
Investigations II, 6, No. 3, pp. 134-143)—that these 
oils are practically non-lethal, either directly from 
toxic constituents, or indirectly from their physical 
properties Indeed, it is doubtful if these substances 
are as poisonous as human urine These samples of 
oil, however, are only two of a large number which 
require to be tested before previous contact with 
sea water. 


The effect of a lubricating oil on marine organisms 
was observed by the present writer on a wreck, 
ss, Rock Highland Bridge , which sank oil Falmouth 
Harbour and was moved inshore to the mouth of the 
Helford River. This wreck had not been an oil- 
burmng vessel, but oil was escaping in small globules 
from the engine-room and had covered the starboard 
side of the vessel amidship with a coat of congealed 
oil for about ten yards This oil was smeared over a 
quantity of young mussels and limpets (Patella), 
which were found to be dean and healthy and ap¬ 
proaching sexual maturity. A number of fishes— 
pollack, gobies and smelts—were swimming close to 
the rising oil and below the oil film, and also close to 
the oily side of the vessel was found a shoal of cope- 
pods, mainly Calanus finmavchicus, which is notori¬ 
ously an inhabitant and apparently a lover of good 
clean water. The mussels mentioned above were 
stunted in growth, it is true, but dwarfing in situations 
near high-water mark—as these were—is well known 
(see Orton, Jour Manne Biol. Assoc., vol zo, 19x4, 
p. 319). Thus from actual experiments and observa¬ 
tions on certain oils there is ground for taking the 
view that—apart from actual contact with oil, and 
not always even then—oils such as are lost at sea are 
not very dangerous to manne life. 

It is an obvious and deplorable fact that birds which 
become fouled with oil have died and are still dying 
off in consequence in considerable numbers, but there 
is little ground for statements that any organisms on 
the shore are being killed off in wholesale fashion It 
is indeed rare to find objects smeared with oil on the 
shore anywhere below about high-water neaps. A 
thick oil may become entangled in a branching wet 
surface, such as some seaweeds offer, but not easily. 

Even water-gas tar, which is known to contain 
poisonous constituents, was found by Mitchell (Bull. 
tJ.S. Bureau of Fisheries, 33, p. 199, 1912) to be 
harmless to oysters in running water, though the 
tar had previously been injected into the mantle- 
cqMty of the bivalve. The explanation of this is 
probably simply that the tar was immediately or soon 
Shot out of the precincts of the shell and was unable 
toadhere in any significant amount to any of the soft 
which are* normally wet and covered with a 
J^OS Of mucus which is easily sloughed. 
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If one supposed that oil contained a fair amount of 
soluble poisonous substances, the fact that oil forms 
a film on the surface of the water would cause the 
toxic substance to be exposed to immediate dilution 
which would soon become great in any tideway If, 
on the other hand, fish eggs, for example plaice eggs, 
were floating near the surface under a layer of oil in 
a rubbly sea, it seems possible that globules of oil 
may come in contact with the eggs or larvae, but if 
they did, would they envelop them and kill them ? 
If potential fishes were killed in this way, what area 
Of the ocean would be affected by the oil and to what 
depth in these areas would the oil affect living organ¬ 
isms ? All these questions are relevant, and no doubt 
answers to some of them could be obtained by simple 
laboratory experiments 

One further fact of interest was observed in my 
own experiment with a petroleum residue taken from 
the sea. After about six weeks contact with sea¬ 
water, the oil hardened into a scum and began to sink, 
but before it 9 ank crowds of a small white polychaete 
(Ophryotrocha) were found eat mg the scum of oil— 
probably for the sake of the bacteria feeding on the 
oil in turn Ophryotrocha is a notorious scavenger, 
and is frequently taken in thousands from an old 
boot dredged up from the sea Some oils, therefore, 
add to the available food-material in the sea, and it 
is clear that further information is required before 
we can actually gauge the effect of oil upon the sea 
on the life below the surface. J H. Orton 

The Laboratory, The Hoe, 

Plymouth, May 19 


Salps and the Herring Fishery. 

Recently the chairman and one of the scientific 
staff of the Fishery Board for Scotland, after two 
seasons (1920 and 1921) in which the shoals of herring 
had been scarce in their usual haunts, published 
communications in which it was suggested, though 
not distinctly asserted, that certain Atlantic currents 
had filled the usual grounds with hordes of salps — 
to the detriment of the herring By and by it was 
pointed out by those familiar with salps and their 
life-history that such a suggestion was untenable. 
Now, we have an article (Scotsman, May 5) in which 
Mr Arthur Samuel, M.P , Minister for Overseas Trade, 
again revives the subject, and by using the term 
“jelly-fish “for the salps has not added to thesimplicity 
of the matter , for salps are in no way connected 
with jelly-fishes m structure, mode of feeding, develop¬ 
ment, or life-history. 

This confusion is seen in the letter Mr Samuel gives 
from the American Fish Commissioner, who descants 
on the voracity of the jelly-fishes, so long ago humor¬ 
ously told by Edward Forbes, which leads them to 
engulf forms much higher 111 the animal scale than 
themselves, e g . young fishes. So much is this the 
case that if the tow-nets and collecting vessels are 
not quickly attended to, the small jelly-fishes and 
ctenophores (Thaumantias and Pleurobrachia) levy a 
heavy toll on the young fishes. 

But salps do not feed like jelly-fishes and their 
stomachs are ill-fitted for such a diet. The American 
author,, indeed, suggests that the currents which 
conveyed the salps to these regions probably caused 
the migration of the herrings, though this is still in 
want of proof. He adds a word in favour of the 
jelly-fishes in so far as certain young fishes shelter 
under their discs, and he might have supplemented 
this by the fact that the Japanese dry and eat certain 
forms* 

These facts, however, are altogether beside the 
question of the effects of hordes of salps on the herring 
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fishery; and Mr. Samuel concludes that he is “not 
certain that salps were the direct cause of the ill 
effects of our herring fishery/' though he goes on to 
say that salps may consume the minute organisms 
on which the herring feed, a statement also requiring 
proof. He supposes that the salps float on the 
surface of the water only—-which they certainly do 
m fine, calm weather with a smooth sea, their con¬ 
tractions breaking the surface like tremors on molten 
glass But the moment a storm of wind and ram 
sets in they disappear from the surface, and they 
may be beached in long lines vSix or more inches deep 
on the tidal margin like masses of boiled sago In 
ordinary calm weather, again, one might look from 
a boat into the deep water of the Hebridean lochs 
and observe at all depths chains of salps and solitary 
individuals moving slowly therein as well as at the 
surface Indeed, when the climax of the invasion 
was reached the sea m Lochmaddv for long distances 
resembled boded sago, and with even stroke of the 
oars the salps rose from the water and rolled like 
glassy crystals from the blades Further, swarms of 
gulls swooped down on the larger salps and picked out 
the nucleus (containing the stomach and the heart), 
leaving the \ ictims to continue their slow, gliding 
motion as if nothing had happened Moreover, 
many of the littoral animals greedily feed on the 
salps, even the little stony coral (Caryophyllia) 
having its soft tissues above the corallum distended 
to bursting with salps 

What the gulls and invertebrates delight in, surely 
fishes, and more especially herrings, do not despise, 
for, as first suspected by Dr H C. Williamson, long 
on the scientific staff of the Fishery Board for Scotland, 
and now on that of the Canadian fisheries, the herrings, 
less adept than the gulls in dissecting out the nucleus, 
swallow the salps—nucleus and all Instead, there¬ 
fore, of being a scourge, which swept the herrings 
from their wonted haunts, the salps would rather 
prove a welcome source of food 

W, C McIntosh 


Vernier Wireless Time-signals. 

The Colaba Observatory lias had under regular 
observations the time - signals broadcasted from 
Eiffel Tower and Nauen A good deal of confusion 
was sometimes caused when the Observatory clock, 
which showed almost perfect agreement with the 
ordinary signals (old system) transmitted from Eiffel 
Tower between 2 2 hr 44 min and 22 hr 49 min 
GMT, received here between 4 hrs 14 min, and 
4 hrs 19 mm. Indian Standard Time, showed a 
considerable difference, occasionally so much as o 8 
of a second, when compared about an hour later with 
the Nauen signals (international system), which end at 
Greenwich midnight. The rate of the clock is so 
small that during the interval of an hour the clock 
developed negligible error; the difference between 
the two stations was consequently considered un¬ 
fortunate, although this difference was ordinarily 
small 

The question naturally arises what order of accuracy 
an observatory should attempt in its time determina¬ 
tion Both Eiffel Tower and Nauen transmit vernier 
time-signals which enable one to obtain very accurate 
comparisons, the probable error not exceeding 1/100 
of a second, but if these two stations themselves differ 
by even o 1 of a second, the accuracy attainable from 
the vernier signals becomes meaningless. As Eiffel 
Tower transmits the exact times of the first and the 
last of the series of 300 dots, and Nauen does not, and 
as Eiffel Tower time shows a better agreement with 
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Bombay time, greater reliance has been placed by the 
Observatory on Eiffel Tower signals than on the 
Nauen It would be interesting to know the experi¬ 
ence of* other institutions in this matter. 

S, K Bankrjx. 

The Observatory, 

Bombay, April 9 


Thl question raised by Mr. Banerji is certainly 
important from the point of view of exact astronomy, 
but it is not new It was fully discussed several years 
ago, and at Rome in 1922 the geodesists stated that 
field operations with small instruments in the open d|d 
not show anything like the large range shown by the 
fixed transit circles of the leading observatories It 
was conjectured that the confined air in the transit 
circle rooms might cause some lateral refraction 
through irregular stratification Ai a recent meeting 
of the Royal Astronomical Society Fiof Sampson put 
the discordances down to abnormalities in the level 
determinations, but the Astronomer Royal found it 
difficult to accept this suggestion It appears from 
Mr Banerji’s letter that he has missed the earlier 
discussion 

Fart of the difference between the different national 
observatories arises from the use of different solar 
tables, and consequent difference 111 the reduction 
from sidereal to mean time This amounts to as much 
as o o(> sec 

There is the further point that the daily time- 
signals necessarily rest on p>climmary values of the 
instrumental errors There is not time to discuss 
these fully before sSendmg out the signals The error 
from this source may approach o 10 sec. 

Andrew C I>. Crommelin. 

55 Ulundi Road, 

Blackheath, London, S.E 3. 


The Sound of Lightning. 

Caih C J. F Cave’s letter in Nature of May 23 
reminds me of a storm at Little Shelford in 1913. I 
had waited for it to stop before I cycled in to Cam¬ 
bridge, and I started when there was clear blue sky in 
the zenith An unexpected flash struck from the rear 
edge of the cloud before I had reached the garden 
gate, and damaged a tree within a hundred yards of 
me, near the village post office The thunder was 
almost immediate, but was definitely preceded by a 
noise which I said was like M a sudden rending of 
calico " , Mr. Cave's " swishing “ noise would also 
describe it I was working on sound-ranging at the 
time, and thought the cause of the noise was probably 
analogous to the explosion wave, travelling faster than 
sound, which disturbs sound-ranging calculations for 
the last few yards of a gun's position 

w. Lawrence Balls. 

The Orchard House, 

Bollington Cross, 

Near Macclesfield, 

May 29 


Hypothecate. 

If a man prefers long words to short, who Shall 
blame him ? If he thinks Greek compounds ifcare 
suited to the style of a learned paper, let its not hurt 
his dignity by carping. But we have a right to ask 
that he shall use such words correctly, Therefore it 
may be urged without offence that the many who 
like to write the word 14 hypothecate “ when they 
mean " suppose “ should first loolf that word OP to 
the dictionary. One who has done so* 
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The University of Bristol. 

Opening of New Buildings. 


O N June 9 their Majesties the King and Queen 
opened the new wing of the University of Bristol 
before a distinguished gathering of representatives of 
the city and surrounding counties, The magnificent 
tower (Fig. 1) and the new buildings were the gift of 
Sir George Wills and his brother, the late Mr, H. H. 
Wills, in memory of their father Mr. H. 0 Wills, the 
founder of the University. The scholarly genius of 
the architect 3 Mr 
George Oatley, 
upon whom the 
King has just 
conferred the 
honourof knight¬ 
hood, is revealed 
in every detail 
The building, 
with its impos¬ 
ing entrance 
hall,contains the 
main library of 
the Faculty of 
Arts and the ex¬ 
tensive collec¬ 
tion of medical 
works presented 
to the University 
by the Bristol 
Medical and 
Chirurgical 
Society It also 
contains the 
whole of the 
administrative 
departments, the 
great hall of the 
University, with 
its hammered 
oak roof and 
carved oak pan¬ 
elling, the Senate 
and Council 
Room, as well 
as lecture rooms 
and private 
rooms for the 
whole of the 
members of the 
Faculty of Arts. 

The University of Bristol, like so many similar 
institutions, arose from a University College founded 
in 1876, which was affiliated and later completely fused 
with the Bristol Medical School, founded in 1832. The 
University received its Charter in 1909. The Society 
of Merchant Venturers, which joined with the city in 
the petition for this Charter, gave its well-equipped 
engineering laboratories, and has since maintained the 
entire Faculty of Engineering as its gift to the common 
> good. There ate few institutions in Great Britain which 
'*<san show such rapid growth in the brief period of 
1 sixteen vears, part of which was occupied by a devastat¬ 
ing War, 
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No sketch such as this can possibly pay personal 
tribute to the many administrators who laid the founda¬ 
tion or to the academic staff who created the reputation 
on which they built. There would have been no 
University had it not been for such men as Percival, 
Dean Elliott, Jowett, Temple, Procter Baker, Lewis 
and Albert Fry, Arrowsmith, P. J. Worsley, and H 
Napier Abbot on one hand ; and Rowley, Marshall, 

Sollas, Silvanus 
Thompson, 
Lloyd Morgan, 
William Ram- 
say, Sydney 
Young, and 
Morris Travers 
on the other. It 
could not have 
come into being 
without the 
princely gener¬ 
osity of members 
of the Wills 
family, the fin¬ 
ancial assistance 
of the city of 
Bristol and the 
surrounding 
counties of Glou¬ 
cester, Somerset, 
and Wilts, and 
the cities of 
Bath and Glou¬ 
cester, all of 
which contribute 
from their rates 
The Science 
and Medical 
Faculties of the 
University are 
already housed 
in other build¬ 
ings and further 
d evelopments 
for various 
sciences are in 
progress. The 
recent removal of 
the Faculty of 
Arts to the wing 
now officially open sets free a number of rooms adjoining 
the departments of geology, botany, and zoology into 
which they arc expanding. That such expansion was 
a most pressing need can be realised by the fact that 
the chemical department, erected in 1910 and regarded 
at the time as not only complete but also adequate for 
all possible contingencies for thirty years, is now seri¬ 
ously overcrowded owing to the important schools of 
research it is called upon, to accommodate. Still further 
relief will be afforded when the physics department 
leaves its present inadequate quarters and takes up its 
permanent home in the magnificent H, H. Wills 
laboratory in the grounds of the Royal Fort estate. 
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Again; the "University has to thank the late Mr 
H. H. Wills both for the estate and buildings The 
erection of the physical laboratories on this com¬ 
manding site has been progressing slowly but 
steadily, and they will be ready for occupation m 
about eighteen months. In this case also it would 
appear that provision is being made for its full 
growth for at least a generation, but the history of 
the chemical department leads any such statement to 
be received with caution. 

The Royal Fort estate is beautifully situated on one 
of the highest points in Bristol , except for a portion 
now being used as an extension of the Botanical Garden 
and that occupied by the new physics buildings, no 
other sites have yet been earmarked, hut it contains 
space for other departments which are certain to be 
wanted in the future, and these can be built without 
destroying the main features of the charming eighteenth- 
century residence and garden which forms a large 
portion of the estate, and so delighted the visitors who 


attended the garden party held there on 9 after 
the opening ceremony. 

Another delightfully situated eighteenth «• tSfurotfy 
residence, Clifton Hill House, was presented to the 
University in 1909 as a hostel for women students^ and 
was extended in 1911 by the addition of the adjoining 
Callender House, At present the men are accom¬ 
modated in Mortimer House and Canynge Hall, but in 
the near future a magnificent hostel is to be erected by 
Sir George Wills on the far side of the Downs on an 
estate presented to the University by Mr. H. H, Wills 
close to the athletic grounds at Coombe Dingle. Finally* 
the students and staff are fortunate in possessing a well- 
known landmark in the city, the Victoria Rooms, .in 
close proximity to the University, where their Majesties 
had lunch on June 9. These fine buildings have been 
bought, endowed, entirely modified internally, and 
presented to the University for the purpose of a Club* 
by the same generous donor whose name will be for 
over remembered in the city of Bristol. 


Metal Resources and the Constitution of the Earth. 


S PFXULATION concerning the origin of ore deposits 
has been for many years, and is at the present 
time, dominated by the school of theorists who attribute 
a proximate and direct igneous origin not only to 
igneous segregations, contact deposits, and the metal¬ 
liferous vein-deposits immediately associated with 
igneous intrusions, but to metalliferous veins generally. 
The grip attained by this theory is such that only 
rarely do authors of papers take a larger and more 
comprehensive view of either the possibilities or the 
actual facts of vein-formation. The extent to which 
the mind of the average worker is obsessed by the 
igneous theory is shown by the tendency to apply it 
in cases where it seems almost certainly inapplicable 
In bedded iron-ores, sedimentary lead- and zinc-ores, 
and even petroleum, the igneous enthusiast sees clear 
evidence of metalliferous solutions and vapours rising 
through the earth's crust and effecting mineralisation 
at all levels on their way to the surface 
When igneous rocks are present anywhere within 
reasonable reach of metalliferous deposits, the igneous 
enthusiast is of course particularly happy These 
igneous rocks may be miles away, but what does that 
matter ? They may be entirely absent from the 
surface of a whole region ; but that does not disturb 
his cheerful faith that somewhere the barysphere is 
bubbling. Indeed, at even shallower depths than the 
barysphere, are there not the seething metalliferous 
cauldrons of the magmasphere ? The fact that both 
are well out of the way and far beyond the reach of 
observation comforts him rather than stirs his doubts, 
for on this ac< ount the barysphere and magmasphere 
are even more useful as a basis < f speculation than they 
would be otherwise 

The notion that metalliferous veins have been 
deposited by solutions and vapours escaping from the 
barysphere was first made attractive by Posepny, and 
was freely adopted by students of ore genesis, partly on 
account oi its simplicity and plausibility, and partly 
because it was regarded as the only alternative to the 
theory of lateral secretion, which had been found 
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wanting Though simple and plausible, however, it is 
almost certainly false, and the geological case against it 
was very fairly stated by Le Conte, in his contribution, 
to the discussion on Posepny's paper. In recent years 
the igneous theory has gradually assumed a form in 
which it is more acceptable to geologists, the seat of the 
juvenile metals being fixed, not in the barysphere, but 
in ordinary rock-magmas originating at comparatively 
shallow depths In this form the igneous theory is just 
as simple and plausible as it was in the barysphere 
form, and it is more difficult to refute, although, as 
applied to most deposits, it is probably nearly as false ; 
hut if so, whence came the metals of the vein deposits 
and contact deposits so often associated with igneous 
intrusions > 

This problem, which is not only interesting in itself 
on purely scientific grounds, but is also important in 
its bearing on metal resources, was considered by 
Sir Thomas Holland m his presidential address at the 
annual general meeting of the Institution of Mining and 
Metallurgy on April 23 The ground he took was the * 
contrast between the small percentages of the less 
abundant metals in the earth's crust as a whole, and 
their percentages in ore deposits. Taking the average 
composition of igneous rocks calculated by Clarke and 
Washington (see Nature, Aug. 19,1922, p. 254) a s the 
best data available, he pointed out that, according to 
these data, elements formerly regarded as rare, such as 
zirconium and cerium, are more abundant m the earth's 
crust as a whole than are the familiar base metals 
copper, zinc, lead, and tin. Again, nickel, which is 
produced m comparatively small amounts, is ten times 
as abundant as lead and some hundred times As 
abundant as tin. 

Adopting the noyv apparently well-established view 
that the earth has a large core of nickel-iron, which is 
surrounded by silicate-rock shells decreasing in basicity 
from an inner shell of peridotite to an outer of 
granite-gneiss, Sir Thomas Holland states that the 
natural home of the heavier metals is deep down in the 
core, and asks : u How then do they get to 
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« 4t ail ? Have they, since the earth settled down after 
Arciuftm times, beer* brought up in any appreciable 
t quantity from great depths, or are we now dependent 
on the mere lateral segregation of small traces originally 
scattered residually through the outermost crust and 
left as the result of an imperfect gravitational adjust¬ 
ment when the earth passed from the molten to the 
* solid state ? ” 

Of the two rival theories, namely (1) that the metals 
have been brought from great depths in igneous 
eruptives, and (2) that the metalliferous deposits have 
been formed by the segregation of materials originally 
disseminated through comparatively superficial rocks, 
he remarks that they need not be mutually ex¬ 
clusive, and that they may be complementary , but 
after a consideration of the relative significance and 
merits of the two theories, he infers that only a small 
fraction of ore deposits show signs of transport from 
great depths, while the majority of those that arc work¬ 
able seem to be the result of simple lateral segregation, 
and even a large proportion of these are probably 
derived by segregation processes in the uppermost 
layers. 

This view, which is probably the truth of the matter, 
so far as can be judged from the geodynamical evidence 
at present available, has an important bearing on the 
problem of the duration of suppljcs of metals Supplies 
of lead, tin, zinc, and copper are likely to be exhausted 
long before those of coal and iron, and Sir Thomas 
Holland thinks it unjustifiahle to take an optimistic 
view of the possibilities as regards aluminium, for 
bauxite deposits are few and small, and it remains to 
be proved that the metallurgical treatment of aluminium 
silicates is economically feasible. 


In the concluding portion of his address he made 
some interesting remark's on the present condition of 
geology as a science. He clearly agrees with the 
editor of the New York Engineering and Mifitng 
Joumal~Press> who told us recently that geological 
science is in the doldrums. Geological science, says 
Sir Thomas, is at present experiencing “ a reposeful 
interlude ” ; it is indulging a “ siesta.” In his opinion 
the geological imago is more likely to emerge from its 
chrysalis stage at the meetings of the Institution of 
Mining and Metallurgy than at the meetings of the 
Geological Society. It would perhaps be wiser to- 
expect any development that may affect geology as 
a science to be less sudden and spectacular than the 
emergence of an imago. The development is more 
likely to be gradual. Nothing could contribute more 
effectively towards the desired change than regular and 
joint meetings for discussion by the various societies 
interested. Is it too much to expect that the Geological 
Society, the Mineralogical Society, and the Institution of 
Mining and Metallurgy will one day establish permanent 
joint sessions and meet periodically, even if infre¬ 
quently, to discuss topics of common interest ? There 
is much uncultivated common ground between them. 
Dynamical geology, petrology, and mineral genetics 
require to be welded together into a scientific whole. 
By meeting periodically to promote the attainment 
of this end, each of the societies concerned would, 
while widening its own outlook, help forward the 
development of science. Now or never is the time to 
make this move, when three such able and intimate 
colleagues as Sir Thomas Holland, Prof Watts, and 
Dr. Evans occupy the presidential chairs of the three 
societies chiefly concerned T. C 


The Discovery of Benzene. 


By Prof. Jocelyn F. Thorpe, C.B.E , F.R.S. 


P is a fact not generally known that Faraday's 
early work at the Royal Institution was mainly 
of a purely chemical character and that it was not 
until later, about 1831, that he took up the study 
of electricity and magnetism, the branch of physics 
in which his more famous discoveries were made and 
with which his name is usually associated in the public 
mind It is evident, of course, that this bent towards 
the chemical side of science was determined by his 
early association with Sir Humphry Davy, for 
Faraday has left abundant records illustrating the 
influence Davy's lectures and personality had on 
"him. He seems to have first attended these lectures 
in 1812 when, as a youth of twenty-one, he was still 
aervin^ as apprentice to Mr. George Riebau, a book¬ 
seller m Blandford Street; later he sent Davy a copy 
df the notes he had taken, together with a letter in 
Which he expressed a wish to abandon trade and adopt 
4 scientific career. It was well for posterity that this 
tetter did not meet the same fate as that of a similar 
qtie lent to Sir Joseph Banks, then president of the 
“ Iqyal Society, which remained unanswered ; for Davy 
A kih^ly and encouraging reply which not only 
^ to an interview between them, but afterwards to 
v^e offar df a post as assistant at the Royal Institution, 
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the salary being 255 a week with the use of two rooms 
at the top Of the house , the minute of the Managers 
recording this appointment is dated March 1, 1813. 
Faraday did not, however, remain long at the Institu¬ 
tion, for on Sir Humphry Davy relinquishing his 
appointment as professor of chemistry m 1813, Faraday 
accompanied him as secretary during a tour through 
Europe which occupied the next eighteen months 
It appears that Faraday had arranged with Davy 
prior to the tour that his post at the Royal Institution 
should be kept open for him, and to this he returned 
in April 1815, being in the following month appointed 
" Assistant in the laboratory and mineralogical collec¬ 
tion and superintendent of the apparatus at a salary 
of 30 s. a week,” apartments also being granted him. 
From this date onward until the end of what may be 
termed the first period, which closed with his illness 
in 1830, his work was almost entirely of a chemical 
character. His illness seems to have prevented him 
from doing active work for nearly four years, and 
thereafter he devoted his genius to the development 
of electricity and magnetism, and seems to have 
abandoned all work on the purely chemical side. 
Nevertheless, during the earlier period he made many 
important discoveries, for it seemed impossible for 
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this versatile man to touch any branch of science in which he was elected a Fellow of the Royal Society, 
without enriching it. Indeed, the initial conception he undertook, at the request of a committee appointed 
of many of the principles underlying colloidal chemistry, by the president and council, an investigation into 
catalysis and the diffusion of gases was due to him. the properties of optical glass, 

Faraday’s first original work was published m the The year 1825 witnessed the discovery of benzene, 
Quarterly Journal of Science for 1816, and dealt with the centenary of which is now being celebrated. It 
the analysis of native caustic lime. His own comment appears that the Portable Gas Company condensed 
on this paper, printed in his volume on “ Expen- oil-gas (from fish oil) at a pressure of 30 atmospheres, 
mental Researches on Chemistry and Physics,” is A thousand cubic feet of gas yielded about one gallon 
interesting, for he says: “I reprint this paper at full of liquid hydrocarbons, and from these Faraday 
length; it was the beginning of my communications isolated a substance he called bicarburet of hydrogen, 
to the public, and its results very important to me identical with the benzene of to-day. The importance 
Sir Humphry Davy gave me the analysis to make as of this discovery and its effect on the work of later 
a first attempt in chemistry, at a time when my fear investigators cannot be overrated. It showed, for 
was greatei than mv confidence, and both greater example; that benzene is a product of the decomposi- 
than my knowledge , at a time also when I had no Uon of natural oils, and led, indirectly, to the dis- 
thought of ever writing an original paper on science ” covery made by A. W. Hofmann twenty years later 
It is interesting to note, in view of the last remark, that benzene could be obtained by the distillation of 
that during the next fifteen years he published as coal-tar 

man)' as sixty important scientific papers, and that Probably no single discovery lias had more effect 
nine of these appeared in the Philosophical Trans- on the development of the past hundred years than this, 
actions. An examination of the records shows, for it has led not only to the establishment of new 
moreo\er. that he started his experimental work industries in all parts of the woild with the consequent 
immediately on entering the Royal Institution, for employment of millions of workers, but has placed in 
in a letter to Benjamin Abbott dated April 9. 1813, the hands of every one materials hitherto either non- 
that is, only about a month after his appointment, existent or obtainable only by the well-to-do. Dye- 
lie described the work he and Dav\ had carried out stuffs, perfumes, explosives, drugs, and similar modem 
on the composition of nitrogen chloride During these commodities owe their existence to Faraday’s dis- 
operations both investigators seem to have received covery, because, once be had shown that a pure chemi- 
mjuries from the many explosions that occurred, but cal substance could be produced by destructive dis- 
with characteristic tenacity thev succeeded in deter- tillation, the attention of chemists in all countries was 
mining the specific gravity of the liquid and several directed to the possibility of obtaining others in the 
of its properties. same way Thus the isolation, in quantity, of benzene, 

One of the most striking of Faraday’s earlier successes toluene, the xylenes, naphthalene and anthracene from 
was obtained in his experiments on the liquefaction of coal-tar was, soon effected. Moreover, the influence 
gases, for in 1823 he was able to prepare chlorine, which the discover) 7 of the hydrocarbon had on the 
sulphur dioxide, carbon dioxide, sulphuretted hydrogen, development of structural organic chemistry tran- 
euchlorine and nitrous oxide in the liquid state, free scends that of any other substance, for benzene proved 
from water. The experiments were carried out at to be the keystone of “aromatic character” and 
some personal risk, as the apparatus used was unsuited the basis on which many natural products is built, 
to withstand the pressure needed. He returned to The synthesis of natural indigo, to take one example 
this work twenty years later, and, adding cold to of many, would have been impossible if benzene had 
pressure, obtained ammonia, sulphuretted hydrogen, been unknown 

and nitrous oxide in the solid state. He had hoped It is true that Faraday had no idea whatever of the 
to liquefy oxygen, and had subjected the gas to a value of the discovery he had made. To him it Was 
pressure of 60 atmospheres at a temperature of -i40°F merely an interesting scientific fact which as soon as 
without auccess It was left to his successor to established ceased further to interest him. Indeed, 
achieve this end, sixty years later, in the same things could not have been otherwise, because struc- 
Institution tural organic chemistry was then non-existent, and no 

In 1821 Faraday was appointed Superintendent of one dreamt that there was any connexion between 

the House and Laboratory at the Royal Institution, fish-oil and colour. But it is the pioneer who shows 

although it is curious that in a letter written to R. the way, even though he may not be able to or desirous 

Phillips dated May 10,1836, he states, “ In the Spring of following it himself, and the sign-post erected by 

of 1823 Brandc was Professor of Chemistry, Sir Faraday directed to a country full of rich and desirable 
Humphry Davy, Honorary Professor of Chemistry, things that could be utilised for the benefit of mankind, 
and I, Chemical Assistant m the Royal Institution.” Fortunately, organic chemical science was served 
Nevertheless, it is clear from the Managers’ minutes during the nineteenth century by a body of invests 
that in February 1825 he was definitely appointed gators who combined a clear and far-sighted vision 
“ Dfrec tor of the Laboratoryfunder the superintendence with a manipulative skill which is the envy of their 
of the Professor of Chemistry ” It was not until successors, and it was in their hands that Faraday’s 
1 ^33 that he became the first holder of the Fullerian discovery was made to yield its full fruit, 
chair of chemistry, In 1820 he published the results In this way, therefore, one of the least of the dis- 
of a most laborious and painstaking investigation on coveries of this great Englishman was destined to have 
the alloys of steel, and in 1821 he described some new a far-reaching effect on the civilisation of out race, 
compounds of carbon and chlorine. In 1824, the year Faraday, in ft lecture delivered at the Royal In&titu* 
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tion in 1816, spoke thus: “ Before leaving this sub¬ 
stance, chlorine, I will point out its liistory, as an 
answer to those who are in the habit of saying to every 
new fact, 1 What is its use ? 1 Dr. Franklin says to 
such, 1 What is the use of an infant ? ' The answer 
of the experimentalist would be, * Endeavour to make 


it useful/ When Scheele discovered this substance it 
appeared to have no use, it was in its infantine and 
useless state \ but having grown up to maturity, 
witness its powers, and see what endeavours to rpake 
it useful have done.” Surely nothing better than this 
could be said of his own discovery of benzene. 


Current Topics and Events. 


The King's birthday honours list includes compara¬ 
tively few names which are well known in scientific 
circles. Among them are the following : Barotut, 
Sir John Bland-Sutton, president of the Royal College 
of Surgeons , Knight, Prof. J Robertson, Medical 
Ofhcer of Health, Birmingham, and professor of public 
health in the University of Birmingham , G 7 ? E , Sir 
Frederic Kenyon, Director and Principal Librarian of 
the British Museum , Sir John Snell, chairman of the 
Electricity Commission ; K B L , I>r J S Flett 
Director of the Geological Survey of Great Britain 
and the Museum of Practical Geology ; C B U., Dr 
G Rotter, Director of Explosives Research, War Office, 
Mr. F. A. Stockdale, Director of Agriculture, Ceylon, 
O B ZL, Mr. W. Devan, lately Director of Agriculture, 
Colony of Cyprus. 

To an unsectarian gathering in connexion with the 
centenary meetings of the British and Foreign 
Unitarian Association, Lord Oxford and Asquith gave 
an address on ” Some Phases of the History of Free 
Thought m the Nineteenth Century " From the 
contrasted lives of Robert Owen and William Cobbett, 
he illustrated the stimulus of free inquiry and open 
debate Both men were pioneers in free and inde¬ 
pendent thinking, and Malthus was another who faced 
the facts careless of the hostility of his fellows The 
search for truth continues to be the most imperious 
as well as the most stimulating of man’s intellectual 
needs, and the form of the quest which wc are accus¬ 
tomed to associate with the phrase " freedom of 
thought ” is marked by independence of authority 
and by courageous facing of the facts wherever they 
may lead to in the way of conclusion. Freedom of 
thought marks the man of scientific temper though 
he may not have anything to do with what is conven¬ 
tionally called 11 science.” Freedom of thought 
usually means the resolute exercise of scientific 
methods, but there is, as Lord Oxford indicated, a 
continual danger lest science become itself an authority 
that shackles freedom. Thus, he said, no greater 
misfortune has happened m the history of our 
vocabulary than that the same word ” law ” should 
be used to designate the command of a sovereign 
authority and the generalisations of a Newton or a 
Darwin. We wish that this lucid thinker had gone 
further in his analysis of what freedom of thought 
really means. Thus it is clear that, as secure scientific 
formulation advances, the field for freedom of thought 
must decrease. A formula that has stood the test 
of time and is verifiable by all normally constituted 
^ minds who can use the methods ; may be subsumed in 
'fk larger formula, but it can never be contradicted or 
scrapped. It is not the subject of legitimate free 

1902, vol . 115] 

,) 1 / „ <1 i , * l * 


thought Much of the so-called free thought of 
to-day is the expression of ignorance and vanity. 

The Inter-State Post-Graduate Assembly of the 
United States and Canada is an organisation to which 
nothing in Great Britam precisely corresponds More 
than 500 of its members were formally welcomed in 
London on June 2 by the Duke of York, at the 
commencement of a long round of lectures and 
demonstrations by distinguished members of the 
medical profession in Great Britain A growth of 
no more than nine vears, the Assemblv at once 
emphasises a need which the advance of modern 
scientific medicine makes more and more urgent as 
time goes on, and goes far towards affording the 
means for its satisfaction It is significant that 
Dr. Charles Mayo, whose name is so closely associated 
with the highest specialism, should be the mouthpiece 
of his fellow-American visitors, of whom 65 per rent 
are men in contact with the people as general 
practitioners, and that on several public occasions 
during the past week he has deplored the ove^- 
iuxuriant growth of specialism m medicine and urged 
the importance of the ” common or garden variety ” 
of doctor. There may be many things that our 
hospital wards, operating theatres and laboratories 
can show our American visitors for their professional 
good , but if they turn our attention senojuslv to 
the problem of co-operation between the highly 
trained specialist, m theatre or laboratory, whom 
Dr Mayo calls the “ accumulator,” and the ” dis¬ 
tributor ” of medical wares, they will have done as 
great a service to British medicine as any we can 
render to them Sir Humphry Rolleston has done 
well to direct attention to the urgency of the problem 
of post-graduate education 111 London The members 
of the medical profession, he says, are stndents all 
their days and are naturally most anxious to keep 
up with the ever-advancing tide of medical knowledge. 
But effective means for doing this m London have 
yet to be thought out. 

It would be impossible to summarise here the 
many admirable papers read at the meetings of the 
Inter-State Post-Graduate Assembly Some figures 
given by Colonel L. W. Harrison, of St Thomas’s 
Hospital, London, concerning venereal disease are, 
however, of general interest. Treatment during the 
last four years has reduced the new cases of syphilis 
from 42,000 to 22,000 New infections of gonorrhoea 
have diminished from 40,284 to 31,272. Although 
the number of attendances at clinics has increased, 
the cost has steadily diminished and in 1923-24 the 
estimate was 90,000/, less than in 1920-21, and the 
present cost is now 2 yt. per head of the population* 
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The reverse side of the picture is seen in the difficulty 
of ensuring treatment for the infected, particularly 
among women ; and it is still possible for many 
cases to occur in which a woman gives birth to one 
syphilitic child after another m miserable sequence 

Since the departure of Capt. Amundsen from 
Spitsbergen on May 21 no news has, at the time of 
writing, been received from the expedition. While 
some uneasiness may be felt, there are no adequate 
reasons for supposing that he and his party have met 
with disaster He mav have reached the Pole and 
landed on the ice in order to take observations, and 
then found it impossible to rise for lack of level ice 
It must not be forgotten that his heavily-laden aero¬ 
planes required a run of about fifteen hundred yards 
before rising in King's Bay. In this event he is 
retreating on foot to Cape Columbia in Grant Land, 
where there is the first of several food depots by which 
he could reach Etah in Greenland by the end of 
October and, after wintering, return to Europe next 
year On the other hand, it is not impossible that, 
contrary to expectation, Capt Amundsen continued 
his flight across the Pole to the coast of Alaska 
In this event, some weeks might elapse before news 
was received from him Another possibility is that 
he has found an extension of the Canadian Aictic 
Archipelago on the American side of the Pole and that 
he is engaged m exploration before he returns by air 
Theie is little likelihood of both machines having 
crashed, and their non-arrival may reasonably be 
taken to indicate that Capt. Amundsen has, for one 
reason or another, changed his plans If he is travel¬ 
ling on foot, no anxiety need be felt for so experienced 
a polai explorer, for although the food he carried 
would last onlv about a month, he could doubtless get 
a supply of seal meat with the weapons he took with 
him 

In the pioneer work which led to the introduction 
of natural science into general school education, 
Clifton College played a very important part At a 
time when chemistry and physics had not yet appeared 
upon the horizon of most schools, they were being 
taught at Clifton by men of the calibre of Profs. Debus 
and Worthington, Sir William Tilden and W A Shen- 
stone, whose efforts were ably seconded by the then 
headmaster, Canon J M Wilson When the present 
laboratories were erected, they were the best school 
laboratories in the British Isles The rapid advances 
of the last thirty years, however, have rendered them 
inadequate and obsolete The Council of the College 
has, therefore, decided to build a completely new 
science block, which seems likely to restore to Clifton its 
traditional position in the matter of accommodation 
for the teaching of science The new buildings, which 
will stand on the site of the present Junior School, are 
to include two elementary and one advanced chemical 
laboratories, with similar provision for physics; a 
biological laboratory; four lecture rooms; research 
rooms for the head of the department and the senior 
physics master; a dynamo and battery room * a 
polanmeter room; a photographic dark room • a 
large science library; a physical geography room ; 
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and mechanics 1 workshops, etc. It is' hoped that $ie 
buildings will be ready for use by September 1927. 

The second annual Report of the International 
Committee for Bird Protection (British Section) is a 
three-page pamphlet which briefly records the subjects 
which have been dealt with. These include the 
destruction of birds on Macquarie Island (south of 
New Zealand), the threatened extinction of the 
magnificent parrots peculiar to certain of the Lesser 
Antilles, proposed international measures for the 
protection of migratory species, certain aspects of the 
still persistent traffic in plumage, and the destruction 
of sea-fowl by oil. This last subject also forms the 
subject, of a separately printed statement by the 
chairman, Mr H. S. Gladstone. It is one of great 
importance, for not only birds but also fishes and other 
forms of marine life, not to mention the amenities of 
seaside resorts, may be threatened , international agree¬ 
ment and firm action are urgently required. It may 
be mentioned that the Section consists of repre¬ 
sentatives of all the principal British societies and 
bodies interested in ornithological study or m the 
preservation ol wild life 

Mr Howard Carter, in Ins discourse at the Royal 
Institution on Friday, June 5, on " The Tomb of 
Tut-ankh-Amen, from Ante-Room to Burial Chamber," 
Sciul that he proposed to deal mainly with the work of 
the second and third seasons. He gave a brief account 
of the Valley of the Tombs of the Kings and some 
aspects of the first part of the discovery, and then 
described the more important funerary furniture 
discovered in the burial chamber and shrines. This 
includes a uqique palace lamp carved out of pure semi- 
translucent alabaster , a triple-lamp of floral design, 
which would appear to be the prototype of the three- 
branched candlestick of the Christian era; golden 
emblems of Anubis ; a perfume vase of the King and 
Queen , a cosmetic jar still containing its cosmetic 
plastic and fragrant; and the gold stick of the king. 
An account was also given of the great yellow quartz¬ 
ite sarcophagus discovered beneath the four shrines, 
with its four winged goddesses, Isis, Nephthys, Neith 
and Selk, sculptured at the four comers in high relief, 
and of the golden coffin found within. This coffin, of 
anthropoid form, yet to be examined, is no doubt the 
outer shell of a series of coffins, one within the other, 
the last containing the mortal remains of the young 
Pharaoh Tut-ankh-Amen. 

The Swiss Society of Natural Sciences is holding its 
hundred-and-sixth annual meeting on August 8-ti 
at Aarau on the nver Aar in Switzerland. The 
scientific proceedings will be distributed over sixteen 
sections devoted to various aspects of science, and a 
number of lectures are announced in the general pro¬ 
gramme. These include addresses by Prof. F. Karrer 
(Zurich), on cellulose and artificial silk; Prof. P. 
Niggh (Ziirich), on the structure of crystalline material; 
Dr. E. Gagnebm (Lausanne), on Wegener's tbeory of 
the origin of the continents; Dr. E. Wxtschy (Basel), 
on sexual differentiation ; Prof., L. Mger (Grenoble), 
on biological features of mountain StreaW J and PtftL 
A. Vogt (Zurich), on the significance mmedioine of 
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research on inheritance. Excursions have been 
‘ arranged to local places of interest. The president of 
v the meeting is Dr. P. Steinmann, and the secretary, 
b t Kim, Aarau. 

The Italian Government and the International 
Institute of Agriculture have established a Joint 
Committee to organise a World's Forestry Congress, 
which will be held at Rome early m May 1926. 
Experts in forestry and representatives of the timber 
and allied industries are expected to attend from all 
parts of the world. The provisional programme of 
the Congress embraces a wide range of subjects, on 
which reports and papers will be read and discussed 
This programme and the regulations may be obtained 
on application to the office of the International 
Forestry Congress, Villa Umberto, I, Rome (10). 
Persons of any nationahty may take part m the 
Congress, as ordinary members, on payment of a 
subscription of 50 French francs, which will entitle 
them to a free copy of the proceedings and other 
publications issued by the Congress. At the same 
time there will be held, in connexion with the Inter¬ 
national Fair at Milan, an exhibition of forest products 
and of the machinery used in the conversion of timber, 
which should prove of great interest. Various 
excursions to Italian forests will be planned to follow 
on the conclusion of the meeting of the Congress. 

The thirty-sixth congress of the Royal Sanitary 
Institute will be held at Edinburgh on July 20-25. 
The Duke of York has consented to become honorary 
president, and the Right Hon Sir John Gihnour, 
Bart., Secretary for Scotland, the president, will 
deliver his inaugural address on July 20 Already 
675 delegates have been appointed from nearly 400 
sanitary authorities from all parts of the British Isles ; 
delegates will also be attending from Australia, India, 
South Africa, China, Egypt, France, Japan, the 
United States, New Zealand, Canada, Poland, and 
British West Indies The meetings will be held m the 
University. The congress will meet in sections covering 
various aspects of sanitary science, and a number of 
conferences have been arranged Among the subjects 
to be discussed are the Schick test and diphtheria, 
cancer, leprosy, and river and air pollution The 
lecture to the congress will be delivered by Sir Leslie 
Mackenzie, and the popular lecture by Dr. Charles 
Porter, A health Exhibition, including appliances 
for housing and general sanitation, and matters re¬ 
lating to health and physical welfare, will be held in 
the Waverley Market. Visits have been arranged to 
works and institutions in and around Edinburgh. 
The programme can be obtained from the Secretary, 
Royal Sanitary Institute, 96 Buckingham Palace 
Road, London, S.W.i, 

The science of protozoology—particularly that 
part of protozoology which deals with the parasites 
of man and animals—occupies such an important 
fa human organisation, that it is surprising 
„ that no journal devoted to its study has hitherto 
appeared fa Great Britain. Protozoological papers 
.wye had to find a place either in periodicals of pure 
' tatefy fa? gener*l medical parasitology, or else have 
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had to find their way abroad. There has now 
appeared, however, under the title Protozoology , a 
journal devoted to the parasitic Protozoa, published 
from the London School of Hygiene and Tropical 
Medicine, and the first number is already on sale It 
is a publication of the Institute of Agricultural 
Parasitology, which is under the direction of Prof 
R. T. Leiper, who is also responsible for the Journal 
of Helminthology , and it is intended primarily to 
supply a medium for the publication of original com¬ 
munications on the parasitic Protozoa arising out of 
the work of the Institute. At present it is proposed*** 
that it should appear as occasion arises as a supple¬ 
ment to the Journal of Helminthology The first part 
contains an article by Dr. J G. Thomson on a species 
of Giardia found parasitic in the intestine of a parasitic 
Nematode. A curious feature connected with this is 
that no Protozoa were found in the intestine of the 
host of the worm—a viscacha-—although the gut of 
the nematode contained so many flagellates as to 
suggest a culture Miss M. Triffett contributes a 
most interesting paper on Gastrocystis gtlruthi, a very 
common, though hitherto unsuspected, parasite of 
British sheep The same author also has an article 
on various species of Coccidia found in snakes which 
were dissected at the prosectorium of the London 
Zoological Society The articles are illustrated both 
by line-blocks and by half-tone plates This new 
venture fills a very obvious gap in scientific literature, 
and we hope that it will meet with every success 

His Majesty the King will open the new house of 
the British Medical Association, in Tavistock Square, 
London, on Monday, July 13 

Lokd Bledislok, Parliamentary secretary to the 
Ministry of Agriculture, will open the new plant 
pathology laboratories at the Uothamsted Experi¬ 
mental Station, Harpenden, Herts, on Thursday, 
June 18. 

Dr. C. D. Walcott, secretary of the Smithsonian 
Institution, Washington, D C , lias been elected a 
foreign associate of the Brussels Royal Academy of 
Sciences. 

We regret to announce the following deaths :— 
M. Camille Flammarion, of the Observatory of Juvisy, 
Paris, widely known for his work and writings on 
astronomy, on June 4, aged eighty-three years; Mr. 
James Hunter Gray, KC, a leading counsel in 
electrical, chemical and general scientific cases, on 
June 1, aged fifty-seven years ; Prof. Omer Van der 
Stncht, professor of histology and embryology in the 
University of Ghent, on May 8. 

We leaxn from Science that the Thompson Gold 
Medal awarded by the National Academy of Sciences 
,for distinguished service m the sciences of geology and 
palaeontology has been given this year to Dr. John M. 
Clarke of Albany. The Medal, which was estab¬ 
lished for the purpose of recognising the achievements 
of long, service, has been awarded but twice before, 
first to Dr* Charles D. Walcott, and second to Em¬ 
manuel de Margerie. Dr. Clarke was unable to attend 
the presentation ceremony on April 29, and it wa» 
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with much regret that xve recorded his death in our 
issue of June 6, p. 882 

The Science Society of China has issued a pamphlet 
describing its organisation and equipment with 
illustrations of its headquarters, including its large 
science library and biological research laboratory at 
Nankin The Society was founded in 1914 by some 
Chinese students in the United States It was in¬ 
corporated in China in 1017 and since then has grown 
steadily, and now numbers more than 700 members 
The Government gave it some buildings in Nankin 
as headquarters and it has also centres 111 Pekin 
and Canton, and is negotiating for the establishment 
of a research physical institute at Shanghai It 
holds an annual conference in the summer, and has 
several useful committees on scientific education in 
China and on scientific terminology It issues a 
monthly periodical entitled Santa The pamphlet 
is written wholly in Chinese 

An innovation at the Royal Botanic Gardens, Kew, 
is the issue of interesting series of postcards, repro¬ 
ductions in colours from photogiaphs of living plants in 
cultivation in the Gardens The first four sets of this 
series, comprising twenty’-four cards, are now available 
from the Publication Kiosk near Museum III in the 
Gardens With sets of six cards of similar subjects, 
such as insectivorous plants, orchids, rhododendrons, 
etc., descriptive folders are supplied, the set with 
description being issued at the very reasonable price 
of is. The descriptions supply brief notes upon 
distribution, points of particular botanical interest, 
and occasional notes upon cultivation The experi¬ 
ment is an interesting one, towards the popularisation 
of the floral treasures 111 the Gardens, and the cards, 
which can be purchased separately if required, should 
have a ready sale. 

The report of the National Illumination Committee 
of Great Britain for the year 1924 is concerned 
mainly with proceedings at the meeting of the 
International Illumination Commission, held in 
Geneva m July last A list of definitions and symbols 
adopted at this meeting is given in the report, and 
it is mentioned that sub-committees on heterchromatic 
photometry, colorimetry, and a vocabulary dealing 
with illumination have been appointed It is interest¬ 
ing to observe that the International Illumination 
Commission has approved in principle the adoption 
of the brightness of a black body, operated under 
specified conditions, as a primary standard of light, 
and the National Physical Laboratory has been asked 
to formulate suggestions for an accurate specification 
International sub-committees dealing with the light¬ 
ing of factories and schools and motor-car headlights 
have also been formed Attention is also directed 
to the establishment of a sectional committee on 
illumination by the British Engineering Standards 
Association. Five sub-committees dealing respect¬ 
ively with photometers, nomenclature and symbols, 
illumination glass-ware, fittings and street lighting 
have been set up and are now holding meetings. 

TtfE Report of the United States National Museum 
for 1924 records the accession of 362,942 specimens, 
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this being well above the average (332,429) for tht 
last fifteen years. The increase was particularly 
marked in the biological accessions and its value was 
enhanced by the scientific importance of many of the 
collections Chief among these was the private col¬ 
lection of Dr J. M. Aldrich, associate curator of 
insects, containing 44,610 specimens of Diptera, 
representing 4145 named species with type-material 
in 534 species. But in one way more notable was 
the transference to the National Museum of all the 
insect type-material in the custody of the Penn¬ 
sylvania Department of Agriculture, comprising th$ 
holotypes of 14 species, cotypes of 6, and paratypes 
of 35 It is hoped that this example will be followed 
by other States, for, as it is justly urged, type- 
iapecimens deposited in a national museum are more 
accessible to specialists than when housed m State, 
or municipal, or private institutions, and are much 
safer since there is less likelihood of a change of 
policy It may be added that the fewer the centres 
in which such material is assembled, the greater is 
the advantage to the serious student 

We have received a copy of the second report of 
the Joint Benzole Research Committee of the National 
Benzole Association and Leeds University (1925) 
The report is divided into two sections, the first 
treating of the corrosion of brass, and copper by 
benzole, and the second of the use of active carbon 
anil silica gel for the recovery of benzole from coal 
and coke-oven gas (Bayer process), A complete 
bibliography for the years 1923, 1924 is included. 

The journals of F. Martens, the seventeenth- 
century naturalist traveller, are being republished by 
Dr W Jurfk, Berlin. His journey in the year 1671- 
1672 to Spam and the Canary Island was of less 
importance than earlier journeys to Greenland and 
Spitsbergen, but it enabled him to make a number 
of valuable observations. The journal is illustrated 
by many beautifully executed plates of scenery, 
plants, and fishes, but the editor has not added any 
notes 

No 47 of the Bulletin of the National Research 
Council of the United States consists of a classified 
list of Bibliographies of Physics published either ad 
separate bibliographies or more commonly as refer¬ 
ences in books or in articles in scientific periodicals 
during the years 1910-22. The list has been compiled 
for Research Information Service by Dr. K, K. 
Darrow, of the Research Laboratories of the American 
Telephone and Telegraph and the Western Electric 
Companies It has been found undesirable to follow 
the system of classification adopted m the Inter¬ 
national Catalogue of Scientific Literature, owing to 
the number of new subjects of investigation which 
have been opened up since that system was devised, 
Thus relativity, quantum theory, and radioactivity 
are included in the general physics, while the pro¬ 
perties of a, p, and 7 rays are treated under elec¬ 
tricity Where the bibliographical Value of # hook 
or an article is high, an asterisk is prefixed. As an 
example of the extent of the list, we may mention the 
section on X-rays, which covers 3 p^ges, afid Ja 




NA TURB\ 


June 13, 1925] 

classified under 20 headings. The whole list covers 
95 page* and is followed by an index of 6 pages. 

THE Cambridge Instrument Co., Ltd., is issuing 
convenient sized booklets describing the latest types 
of instrument which the firm produces. Booklets 
Nos. 3 and 4 are devoted to direct current and alter¬ 
nating current instruments respectively Wherever 
possible, sensitivity data accompany the descriptions, 
and will prove helpful to intending purchasers. The 
figures given are not necessarily the best, but are those 
which can be easily obtained. A new form of Dudrlell 
oscillograph is described. It is easily portable and 
enables three simultaneous records to be obtained 
although only one source of light and one camera are 
required. Another novelty is the Campbell frequency 
meter. It should be of value in telephone work, as it* 
enables accurate measurements of frequencies between 
180 and 4000 cycles per second to be made. The 
condition of balance is indicated by silence m a 
telephone, and the frequency is found by multiplying 
the reading on the scale by a simple factor, depending 
on which of the five ranges is used. Various types of 
apparatus suitable for telephone engineers are made, 
and electrical engineers will be interested in the fault 
localiser, the lightning conductor bridge, and the 
Epstein testing square. 
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Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned * a lecturer 
in mathematics and mechanics at the Stockport 
Technical School—The Principal (June 24). Thtee 
assistant inspectorships in connexion with agricultural, 
dairying, and horticultural education and research 
(two with practical experience in agriculture and who 
have specialised in dairying, and one who has special¬ 
ised in horticulture)—The Secretary Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, S W 1 
(June 29) An assistant chemist at the Fruit and 
Vegetable Preservation Research Station of the 
University of Bristol, at Campden, Gios —The 
Registrar, University, Bristol (June 29), A micro- 
scopist at the Technological Research Laboratory of 
the Indian Central Cotton Committee, Bombay—The 
Secretary, Indian Central Cotton Committee, 25 Wode- 
house Road, Fort, Bombay (July 5). An assistant 111 
biology at University College, Galway—The Secretary 
(September 18) Assistant entomologists under 
the Sudan Government — The Controller, Sudan 
Government London Office, Wellington House, 
Buckingham Gate, SW.l Keeper of the labora¬ 
tory of the Royal Horticultural Society at Wisley— 
The Director. R H S Gardens, Wisley, Ripley, 
Surrey. 


Our Astronomical Column. 


Orkisz's Comet —Prof. Banachiewicz and his 
assistants have made a careful study of the orbit of 
this comet, using 80 observations extending from 
April 3 to May 27 

T 1925 April 1 4782 G M T (new) 

« 56 ° 9 ' 

O 318 3 11 [19250 
t 100 o 46 I 

log q o 04505 > 

Actually they give the elements not m the above form, j 
but in Cracovtans , a name that they have given to the j 
direction cosines of the major and minor axis of the 
orbit, and the normal to the orbit plane. It is shown 
that some of the computations are simplified bv using 
this form. No appreciable deviation is found from 
a parabola, so identity with the comet of a n 1500 is 
excluded. The following outline ephemens is given * 

R.A. - N Deri. 

June 4 6 h 15 111 57* 81 0 38' 

July 6. 10 10 T5 00 57 

Aug 7. 10 54 24 47 49 

Sept. 8 11 23 55 40 11 


The Kodaikanal Observatory in 1924. —The 
report of the Kodaikanal Observatory for the year 
1924 emphasises the importance of this observatory 
for solar work. Photographs on a scale of 8 inches 
to the sun's diameter were taken on 328 days. Mono¬ 
chromatic images of the sun's disc in K light were 
obtained on 329 days, prominence plates on 290 days, 
and photographs of Ha disc plates on 294 plates. 
Three important features are brought out on the 
last*mentfoned plates, which appear to be typical 
of sunspot disturbances. An account of these was 
recently presented to the Royal Astronomical Society 
by ^ T; Royd$, They are (1) a bright ring round 
fhhipot; (2) outside this a dark flocculus more 
of'ps extensive - and (3) between the dark flocculus 
a#® the 09am riseau of the general undisturbed 
Of the sun there is a bright surround consist- 
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mg of bright patches larger than in tile general 
r^seau, interspersed by dark features sometimes 
suggestive of the spot vortex The study of these 
phenomena is being continued The sunspot activity 
showed a steady increase since the previous year, 
the approximate mean latitudes of the spots being 
23° 7 in the northern hemisphere and 24 0 0 in the 
southern. In the laboratory a series of comparisons 
of the solar spectrum with arc spectra was obtained 
for subsequent measurement for displacement of the 
solar lines 

Spectroscopic Parallaxes —It is interesting to 
note that the Stonyhurst College Observatory has 
published its first paper on spectroscopic parallaxes 
(Monthly Notices HAS, vol. 85, p 444), and the 
author, the Rev H Macklm, gives the values for 
30 stars He explains that as only stars not fainter 
than about the third or fourth magnitude gave 
spectra intense enough for this purpose with the 
Stonyhurst instruments, sufficient material is not 
yet available for more than a preliminary examina¬ 
tion The intensity-differences between the lines 
are measured by a wedge, the method adopted by 
the Norman Lockyer Observatory. At the latter 
observatory the luminosities and spectroscopic paral¬ 
laxes of 1025 stars of types Fo to Mb, and 200 stars 
of type B, have already been published, the last 
100 B-type stars appearing in the same issue of the 
Monthly Notices. 

New Lunar Map. —Mr H. Percy Wilkins has in 
preparation a lunar map of 200 inches m diameter in 
sheets of 22 x 30 inches. The detail is taken from all 
published drawings and notes, namely, Weinck, 
Eiger, Gaudibert, Goodacre, Schmidt, and photos 
from Rarig, Lick, Yerkes, and Mount Wilson. Objects 
down to half a mile in diameter are included. The 
Sheets will be issued separately, so that any one requir¬ 
ing, say, the sheet containing Plato can have it 
without the others, 
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Research Items. 


Neolithic Agricultural Implements from 
China —In IJAnthropologic , T 35, Nos 1-2, P 
Licent and P. Teilhard de Chardin describe two 
stone implements from an important neolithic site 
at Lmn-Si, N E China, which arc not only note¬ 
worthy in themselves but have a direct bearing upon 
a question of dating raised by Dr Andersson m 
connexion with an implement found at Kalgan The 
two implements in question arc respectively 27 2 mm 
long, 115 mm broad, maximum thickness’ 16 mm . 
355 mm long, 117 mm broad, maximum thickness 
2b mm The latter differs from the former 111 being 
olished Certain well-marked abrasions suggest that 
oth were fitted with handles, and it is probable that 
they were used as hoes The implement found by 
Andersson, which resembled the unpolished 1 tuple 
ment from Lmn-Si, impressed lum bv its Solutrcan 
style, and he suggested that it might point to an 
upper palaeolithic m China , but it is now clear that 
it must be classified ns neolithic 4 further point 
which emerges is the close affinity of these agricultural 
implements with those of North America This had 
already been pointed out by Andersson in the case 
of the Kalgan implement, and 1$ supported b\ 
Mr Moorehead after an inspection of the Linn-Si 
specimens They ma\ theiefore afford further 
proof that North America was peopled from Eastern 
Asia 

Physical Characters of tht Austraiian 
Aborigines - Dr F YVood-Jones and T)r T I) 
Campbell have published in the Transactions of the 
Royal Society of S. Australia, vol 48, anthropometric 
observations, comprising thirty-five measurements vn 
all, of ten South Australian aborigines, eight Kookata 
from the Stuart Ranges, of whom three are females, 
and two, a male and female, Ngunga from Streak\ 
Ray. The skm colour varied from light to very dark 
chocolate, the eyes were dark or medium brown, the 
hair was black (except in two cases in which it was 
white) and wavy, though in two cases approaching 
straight The head in length ranged from 165 to 200 
mm,, breadth from 130 to 146 mm , being dolicho¬ 
cephalic in all cases, and m height from it 2 to 13*5 mm 
To these measurements have been added measure 
merits from various sources winch bring the total 
number of mdh lduals up to nearly two hundred As 
a result of the comparative studv of these figures, so 
far as at present completed, it is apparent that the 
Australian aboriginal is uniformly dolichocephalic, 
remarkably plutvrhimo, has long forearms, and re¬ 
markably long logs from the knee downwards 

Thu Trtchocvsis of Paramecium —Mr J T 
Saunders {Proc Cambridge Phil, Soc , Vol I , No 
April 1025) lias investigated the trichocvsts of Para¬ 
mecium and concluded that thev are the means bv 
which this cihate adheres to surfaces When Para- 
mecia are attracted, chiefly by the P„ of the water, 
to a particular spot, adherence takes place. The ex¬ 
trusion of the tnchocysts is due to slight pressure such 
as may be set up by the Para mecia colliding with an 
object in the water Verworn's view that the Iri- 

chocysi consists of scim-liquid material which hardens 
on being extruded into water is adopted The author 
shows that the tip of the trichocyst thread is sticky 
but the rest of it is not Ciliary motion does not 
cease when Paramecium is attached by its tricho- 
cysts Ihe speed of movement, which is dependent 
on ciliary activity, is reduced when the P H of the water 
reaches 80, and this reduction in ciliary activity 
results in the slender tnchocysts being able to hold 
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the organism fast, A further increase in the P H of 
the water above 8 o reduces the speed of the Para¬ 
mecium so much that the force of the collision with 
an object is insufficient to cause expulsion of the 
tnchocysts. 

Golgi Apparatus, Mitochondria and Nuclei — 
Dr R J Ludford (Joum. R, Micr Soc., March 1925) 
describes an improved technique the new feature of 
which is the employment of water at 35° to 38° C. for 
bnngmg about the reduction of osmic acid for de¬ 
monstration of the Golgi apparatus. Dr. Ludford 
states that this method results m much less non¬ 
specific reduction than when the osmic acid is heated. 
The original paper should be referred to for details. 

Genetical Study of the Flax Plant —A 
beautiful example of the application of pure science 
to practical problems is supplied by the very clear 
paper of Adelaide G Davin and G O Searle, which 
appears in the Journal of the Textile Institute, Vol, 16, 
pp T. 61-82, March 1925 As the result of extensive 
correlation studies thev conclude that bv ordinary 
selection methods it should be possible to isolate 
varieties of flax which are genetically distinct as to 
(1) flower colour, (2) time of flowering, (3) percentage 
of fibre, (4) length of stem, and (5) mean number of 
seeds per capsule Also that it should be possible to 
breed new varieties of flax combining the qualities of 
tallness, high percentage of hbre and high mean 
number of seeds per capsule From the practical 
point of view perhaps the most important facts appear 
to be the inheritance of variations in percentage of 
fibre and the fact that tall stemmed varieties contain 
more numerous fibres in each bundle of sclerenchyma, 
the fibres therefore being individually of relatively 
small diameter and with small open lumen Probably 
such bundles of fibres have particularly valuable 
spinning qualities 

V Drought-Resistance or Plants —It has been 
supposed that xerophytjc plants are able to resist 
drought mainly by the reduction of their transpira¬ 
tion through special adaptations, such as hairs, 
thickened epidermis, and so on. N. A Maksimov has 
studied the problem for several years, and according 
to him (Journal of Experimental Agronomy , Moscow, 
vol 22, 1923) this is not the case. He has found, in 
fact, that the transpiration of xerophytes is, as a rule, 
far more extensive than that of typical mesophytos. 
Thus, xerophytes cannot be regarded as plants which 
are able to thrive under very dry conditions because 
of adaptations preventing loss of water through trans¬ 
piration ; their ability to resist drought depends not 
on their morphology or anatomy, but on some purely 
physiological characters Amongst the latter most 
important are : (1) the high osmotic pressure of the 
juice in cells causing a powerful influx of water 
through roots ; (2) the probable presence of special 
compounds preventing plasmolysis; (3) v ilting of 

xerophytes occurs with a lower water-content than 
in mesophytes 

The Morphology of the Carpel- —The traditional 
interpretation of the gynsectum of the flower as simply 
consisting of the union of modified carpellary leaves, 
by their margins when the ovules are parietally borne, 
by their folded flanks when the placentation is 
axile, with alternative suggestions as to the axial pr 
j carpellary origin of the Central strand when this is left 
1 free from the ovary wall, is now under seriouS critical 
• examination, thanks to the work of Mf$s Edith SI* 
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Saunders. In a paper upon carpel polymorphism in 
live Annate of Botany, vot 39, 1925, pp 123-167, Miss 
Saunders gives reasons.for thinking that widespread 
throughout the group of Angiosperms three different 
types of carpels can be found, all of which contribute 
to the making of the Angiosperm gvnsecium She 
distinguishes these three types as—(1) the valve carpel, 
which retains the traditional leaf form, a tow of ovules 
being borne upon each foliar margtn , (2) the solid 
carpel, which in its most reduced form is nothing but a 
fibro-vascular cord with a few 1 lateral veins (Such a 
carpel may project into the ovary cavity, giving rise 
to such a partition as the replum of the Cruciferce 
When solid carpels are associated with valve carpels m 
a gvnapciuin, they are usually fertile and the valves 
sterile) , (3) the semi-solid or pseudo-valve In this 
type the valve contour is maintained, but the placenta?, 
instead of lying at the margin, are displaced to the 
neighbourhood of the central lmc and the vascular 
system also consists of a double strand running in 
close connexion with the fumcles of the ovules Many 
anomalies of stigmatic and stylar structure and 
arrangement receive a new interpretation at Miss 
Saunders’ hands by means of these new conceptions of 
polymorphism in carpellary structure Doubtless 
this new view-point will be thoroughly examined by 
students both of floial morphology and svstematics 

The Distribution op Radioactive Springs — 
Seventeen springs m the Velav region of the Haute- 
Loire have been examined by M A Baldet (C, R 
lead d Set , Paris, March 30), who found that only 
three of them showed any considerable radioactivity 
The three streams 111 question lie practically m a 
straight line, the length of which is 44 km , and more 
recently a fourth radioactive spring has been dis¬ 
covered, in the former bed of a stream the course of 
which has been diverted by floods The new spring 
lies in the same straight line as the other three, so 
that it seems very probable that the distribution is 
not fortuitous, but that there is really a kind of 
lon^ geological axis along which the strongest radio 
activity of the region is distributed This axis is 
nearly parallel to numerous lines of fracture in the 
surrounding country and to two ranges of volcanic 
hills An extinct volcano lies on the axis near one 
of the springs, as do portions of two river \alleys 


Speels ok Abnormal Weather - The presidential 
address to the American Meteorological Society by 
Mr. Willis I Milham dealt with “ The Causes of 
Abnormalities/' taking especially the vear 1K16, which 
m America has been styled " the cold year,” and is 
often called " the vear without a summer " The 
address is printed in the Monthly Weather Review for 
December Much has previously been written about 
this year, which, as a whole, is said not to have been 
M record-brcakmgly cold/' but was chiefly exceptional 
for a very cold summer The possible reasons why 
1816 was abnormal are considered There had been 
the violent volcanic eruption of Tombozo in April 1813, 
which ranks with the four or five largest during the 
last two centuries, while a weak sun-spot maximum 
also occurred during 1816. For the 23-year period 
1816-1838, July K8i6 had the lowest temperature on 
record and both May and J une were the second coldest, 
while from March to September the monthly tempera¬ 
tures were below the normal. For another abnor¬ 
mality the warmth in America of December 1923 is 
considered, and it is suggested that possibly some 
change in ocean-surface temperature over a large area 
tvas the catMwe. At Greenwich, December 1923 was 
about i° colder than the normal Mr Milham alludes 
to, the " cxying need for a weather map of the whole 
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northern hemisphere, if not for the world " For some 
years now, 1910-1917, such weather information for 
the world has been published by the Meteorological 
Office, Air Ministry In supportof Mr Milham’s address 
it may be mentioned that m London the mean shade 
temperature m 1816 was <53° F in June, or y below 
the normal for 150 vears; 54° 5 F in July, 7^ below 
the normal; and in May and August the deficiency was 
respectively3” 6 and The July mean was the lowest 

on record June 1909 and 1 gi t> are the only two Junes 
with temperatures so low as that of 1816 In every 
month during 1816 except September and October 
the mean temperature in London was below normal v 

Colour Cinema iography -Mr Claud Friese- 
Greene recently described his process of colour cine¬ 
matography before the Royal Socu-tv of Arts, and 
his lecture is printed in the Society's Journal for May 
1 It is a two-colour process, and the two colour 
images alternate on a single film, so that ordinary 
pro]ecting machines suffice for showing them An 
ordinary motion picture camera has added to it behind 
the lens a rotating disc with two apertures in it, one 
filled with a colour filter that passes a ver\ broad 
band of the red end of the spectrum, and the other 
filled with an opdque material except for a small 
opening that allows white light to pass and a " small 
portion of filter also passing light from the red end 
of the spectrum"—"in fact a pale yellow ” In the 
positive print, the pictures corresponding to the first 
are dyed orange-red and the others .ire dyed blue- 
green The advantages of the method aie that the 
tendency of greens to show of a brownish tint in two- 
colour processes is avoided, the cost of the prints is 
less than one farthing a foot more than that of ordi¬ 
nary black and wdutc films, and “the time m turning 
them out ” is practically the same Sev eral examples 
were shown, and during the discussion that followed 
the lecture Mr Cohn Bennett said that " the lesults 
were appreciably )letter than those arrived at bv 
other commercial methods of colour cinematography " 

pHOTOF.ria TRIC (’ONJ)IH T1V1IY IN ROCK S ALT- 

The phenomena of photo-electric conductivity in rock 
salt crystals which have been coloured yellow by the 
action of X rays, arc similar 111 many respects to 
those which have been observed in the diamond and 
other crystals with high refractive index fho\ are 
described by Dr B (hidden and Dr R Pohi in the 
Zt itechrtftJnr Physik of March 17 Their observations 
were made in an electric oven, at temperatures of 
30° to 40°, 60 L to Ho 0 , and ioo 1 to 130^, the crvstal 
being illuminated with light of short wave-length 
(405 and 436 wm lines of mercury) with a potential 
difference of 800 volts applied to the electrodes At 
the lower temperatures tlu crystals are insulators 
when not illuminated The current starts without 
inert La as soon as the illumination commences, and 
drops at once nearly to zeio when it ceases , tins 
current is regarded as being due to the How of electrons 
which have jumped from the phosphore particles, 
after absorbing radiant energy, leaving them m the 
excited state If now the ciystal is illuminated with 
infra-red light, Jliere is a rush of current, which quickly 
drops to a low constant value , this is regarded as 
being due to the drop of electrons, coming from the 
cathode side, into the positively charged phosphore 
molecules At the higher temperatures this action 
is facilitated by the thermal movements of the 
molecules, and at xoo° to 130° there is practically no 
jump iri the current when the red illumination is 
started, since there are no excited centres left when 
this takes place. Phosphorescence takes place when 
the second component of the current flows. 
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R EFRACTIVE INDEX OF A MIXTURE —Although 
there have been many attempts to establish a formula 
by means of which the refractive index of a mixture 
of two liquids could be calculated from the indices of 
its constituents and the amounts of each present m 
the mixture, none of them has been found applicable 
to all cases. In the issue of the Physikahsch# 7 ext - 
schrift for April 21, Prof. K. Lichtenecker claims that 
if the mixture involves no contraction, its refractive 
index m may be calculated from the refractive indices 
Mi, Ma °f its constituents and the volumes iq, v 2 of the 
constituents present in 1 c c of the mixture by the 
formula 

logM^iq lOgMj M' a logMi 

If contraction occurs on mixture, the value of fx - 1 as 
calculated from this formula is increased m the ratio 
of the increased density to the density to be expected 
on the linear law from the densities of the con¬ 
stituents So far, the new law has been tested on fc\\ 
mixtures, but for them it has proved correct to within 
one part in 10,000 

Measurement or Ionic Mobility —The Apnl 
issue of the Journal of the American Chemical Societ} 
contains two papers by P A Maclnnes and co-workers 
on the measurement of transport numbers by the 
moving boundary method Tn the first paper a simple 
form of apparatus is described m which two sharp 
boundaries are readily obtained at each electrode , 
the apparatus is very suitable for use in university 
courses Experiment show's that the results should 
be calculated from rates of movement of the two 
boundaries separately ; it is not safe to rely on the 
ratio of the movements In the second paper the 
apparatus previously described is improved and 
measurements made of the transport numbers of the 
anions in o 1 n solutions of potassium, sodium, and 
hydrogen chlorides The results were o 402, o 3865, 
and o 8320, respectively The product of the trans¬ 
port numbers of the chloride ion and the correspond¬ 
ing equivalent conductivities for the solutions is 
constant, which show's that the salts in these solutions 
have equal degrees of dissociation at 25° Previous 
work shows that the same holds at i8 n This dis¬ 
sociation is considered to be complete, so that the 
influence of concentration on equivalent conductivity 
is due to changes in mobility rather than m the number 
of 10ns 

Organic S’s nuifses —The suggestion has been 
made that " Organic Syntheses," an annual publica¬ 
tion of satisfactory methods for the preparation of 
organic chemicals, can increase its scope 01 usefulness 
bv making a a ailable directions for preparations which 
have been submitted for future volumes The follow¬ 
ing is a list of some of the preparations which are now 
being checked by the editors Those who wish a 
copy of directions for some of the listed preparations 
can procure the same by writing to Henry Gilman, 
Iowa State College, Ames, Iowa Acctamidme, 
acrolein, benzal pinacolone, benzylaniJine, w-bromo- 
benzyl chloride, n-brornotoluene' a-cyano-/*-phenyl- 
acryhc acul ; cyclohexyl-brornopropene, furoic acid, 
hydroxylamine base, />-iodochinethylanihnc, />-iodo- 
guaiacol, mandelic acid, 1 -methyl-2-pyndone, myristic 
acid, naphthaldehyde, plienyl isothiocyanate, sym- 
phthalyl chloride, propionaldehyde, pyromelhtic acid, 
pyrrol carboxylic acid, thiophosgene, thymoqumone, 
o-toluamide, w-tolylene diamine, viscose. 

Measurement of Radio Signal Strength.—T he 
first accurate measurements of ladio signal strength 
were made so far back as 1905 by Duddefi and Taylor. 
An immense amount of experimental work has since 
been carried out all over the world. Many semi- 
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empirical formulas have been suggested lor prede¬ 
termining the signal strength, but they only apply 
roughly for a given range and for a given wave¬ 
length An important paper on this subject by Capt 
Hound and his colleagues in the Marconi Co. was read 
to the Institution of Electrical Engineers on May 6 
They give a complete report of the measurements 
made on signal strength over great distances during 
1922 and 1923 by an expedition sent to Australia, 
They apply the latest scientific formuUe to their 
observational data, but with only very indifferent 
results The complete theory of world transmission 
by radio has yet to be given. It is pointed out that 
at great distances the signals go round the earth in 
both directions, producing interference and " beats " 
m the receiver The attenuation of the signals is 
less during night time, and so a louder signal may 
come by the long path For example, with the 
American signals a bi-directional effect was clearly 
produced at a distance of only 13,000 kilometres from 
New York. A studv of the Australian signal measure¬ 
ments leads to interesting conclusions. It was found 
that, in general, when using long wave-lengths, the 
signals going by the west to east path were stronger, 
and those going bv the east to west path were weaker, 
than was expected In the case of the Bordeaux 
signals the ratio was 5 to 1 In the case of trans¬ 
mission across the Atlantic, transmission from 
America to England is undoubtedly better than trans¬ 
mission in the reverse direction. This fact appears 
to contradict the usual reciprocal relations of optical 
theory, and the authors look to the future for the 
observational data still requisite before the pheno¬ 
menon can be explained 

Measurement of Water Discharge through 
Sluices —There has just been issued, in booklet 
form, two papers, by Dr. H. E. Hurst and Mr D A. F. 
Watt, of .the Physical Department, Egyptian Public 
Works Ministry, presented to the Institution of Civil 
Engineers, in 1924, dealing with the measurement of 
the discharge of water through the sluices of the 
Assuan Dam. The first paper details certain experi¬ 
ments made to determine the similarity of the motion 
of water through sluices and through scale models, 
and the second is a record of actual measurements of 
the Nile during its higher stages made by a method 
depending ultimately on direct volumetric computa* 
tion by means of a masonry tank In the first paper, 
the authors conclude that the discharge of large 
sluices can be determined from models with an 
average accuracy as good as that obtainable by 
current meter measurements, the scale of the model 
to be adopted depending upon the product of the 
velocity in the actual sluice and its linear dimensions. 
They state that the Umit of smallness m their in¬ 
vestigations occurred with weir conditions when the 
head above the sill was about 3 cm , the depth about 
2 cm at the gate, and the velocity about 0*4 m. per 
sec They suggest that until further experiments ate 
made over a wider range, it would be well to keep 
the product of velocity, in centimetres per second, 
and smallest dimensions of the orifice, in centimetres, 
above, say 100, and in general not to use orifices Of 
less than 3 cm. in their smallest dimension. In the 
second paper, it is stated that the method employed 
for measuring the flow of the Nile was to use current- 
meters of specially stout construction to plot the 
velocity-distribution in the types of sluice used to 
pass the flood. Useful results were obtained which 
showed that current meter measurements w* 6 * 
closely with sluice measurements, and, therefare,*wt 
the uncertainty about the correctness of current meter, 
results in a deep and rapid stream is largeiyre^^ 
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The Origin of Species as revealed by Vertebrate Palaeontology . 1 . 

By Dr. Henry Fairfield Osborn, 

Senior Geologist, U.S. Geological Survey; Hon. Curator Vertebrate Palaeontology, American Museum 
of Natural History ; Research Professor of Zoology, Columbia University 


M Discussions of evolution came to an end primarily 
because it was obvious that no progress was being made 
. , . We became geneticists in the conviction that there 
at least must evolutionary wisdom be found. , . The 
discontinuity of variation was recognised in abundance 
Plenty of the Mendehan combinations would in nature 
pass the scrutiny of even an exacting systematmt and be 
given * specific rank.' In the light of such facts the origin 
of species was no doubt a similar phenomenon. . . We 
cannot see how the differentiation into species came about. 
Variations of many kinds, often considerable, we daily 
witness, but no ongin of species . . . That particular and 
essential bit of the theory of evolution which is concerned 
with the origin and nature of specie* remains utterly 
mysterious " (William Bateson Evolutionary Faith and 
Modern Doubts Address in Toronto, December 28, 1921.) 


T N the early part of the nineteenth century the 
* geologists Hutton and Lyell, the masters of 
Darwin, overthrew the cataclysmic hypothesis of 
earth formation by the new umfornutarian doctrine 
in geology, " We must interpret the past by the 
present," Now is the time in biology to reverse this 
doctrine and demonstrate that we must interpret the 
present by the past This we owe to the discovery of 
continuous genetic phyla of both invertebrate and 
vertebrate animals, m which the evolution of the 
germ-plasm can be continuously traced 

As distinguished from all observations in zoology, 
we deal in palaeontology with secular evolution, in 
1 which we observe the adaptive action and reaction of the 
heredity germ over long periods of time , We also ob¬ 
serve the secular action of natural selection (Darwin's 
selection factor), the secular direct reaction to environ¬ 
ment (Buffon's factor), the secular adaptive action of 
habit (Lamarck's factor), the secular adaptive reaction 
to the living environment (Darwin’s factor) As 
developed between 1893 and 1915 by Osborn, we must 
Sharply separate Darwin’s factor of selection, which 
has no energy content, and the above four energetic 
forces of evolution, namely, heredity, physical en¬ 
vironment, living environment, and individual develop¬ 
ment or ontogeny. 

Every organism develops through the normal inter¬ 
action of these four forces , if either force is not normal 
the organism is not normal, if either force is progres¬ 
sive the organism will tend to be progressive ; if either 
force is retrogressive the organism will tend to be 
retrogressive in the same manner Whereas in the 
transmutation of chemical elements and evolution of 
form in all the inorganic universe we have to do only 
with the action, reaction, and interaction 1 of internal 
fortes and external forces, in the transmutations of 
life we have to do with these four complexes of energy : 
first, the internal potential energy of heredity as 
observed in phylogeny; secondly* the internal energy 
of the developing organism as observed in ontogeny; 
thirdly* the external energy of the physical universe 


^ Address tiettvorod before the Natkmol Academy of Science*, Washington, 

1 flKm E, B. Wilson's “ The Physical Basis of Ufe ” we quote a few lines 
#rabodyittf our idea of nrnctvm : ,r No conception of modem biology offers 

K promise for the physico-chemical analyst of vital phenomena than 
a oelUa alyatcm; and that what we call Ufa U, in the words 
Qnjfeh, a complex of innumerable chemical reactions in the substance 
S j§& system.” AUo Of ittf&scHm : ‘‘It has been proved that the in- 
dividual mk often affects the production not merely of one character, but 
ny. ThS convene probability is shaping itself that the production 
'•^fe chssaotsr requires the co-operation of Several or many units, 
ty m all. , . « Every unit may affect the whole organism and aU 

tf'AaSSV&X&i' ■ 


known as environment, fourthly, the rapidly multi¬ 
plying energy of surrounding plant and animal 
organisms, known as the biota From the beginning 
of life every typical organism is invariably developed 
under this quadruple principle, which is termed 
tetrakinesis in application to function, tetraplasy in 
application to form Thus, whereas inorganic trans¬ 
mutation may be twofold m its elaborate complexes 
of energy, organic transmutation is invariably four¬ 
fold in its elaborate complexes of energy. 

Herein lies the first distinction between inorganic 
and organic evolution The second distinction is that 
before life appeared, the inorganic physico-chemico- 
mechamcal content of our planet was exactly the same. 
Not a single combination of energy and matter in the 
entire planet was capable of resisting shock, of 
repairing waste, of combating disintegration, of co¬ 
ordinated resistance , consequently, the structural 
history of the inorganic planet was one of alternate 
construction and destruction The third distinction 
is that while the evolution of life advances by physical, 
chemical, and mechanical methods which we may 
more or less definitely measure and observe, this is 
only a half-truth, because living mechanisms differ 
from lifeless mechanisms, no matter how perfect, m 
being more or less self-adapting, self-repairing, self- 
perfecting, self - regenerating, seif - modifying, ’ self¬ 
resourceful, self - expenmental, self - creative It is 
observed that these self-adaptive powers lie solely in 
the internal potential energy of heredity, while they 
may be evoked as reactions to changing physico¬ 
chemical environment, to ontogenetic experience, to 
the changing biota of animal and plant life Organs, 
tissues, and cells that have lost connexion with the 
heredity germ-plasm wear out exactly like other 
machines 

Consequently, the prefix bio is essential; in living 
things we are dealing with bio physical, bio-chemical, 
bio-mechanical phenomena. Life has a bio-physico- 
chemico-mechanical basis 

The primary relation of these four bio-physical, 
bio-chemical, bio-mechanical actions and reactions, 
all involving energy, to Darwin’s non-energetic 
principle of natural selection may be illustrated in 
the annual migration of the golden plover, Charadnus 
dominions. Numbers of this species winter in Hawaii, 
where the oceanic climate is singularly uniform the 
year around, with no violent changes of season. The 
inborn impulse to northern migration is chiefly a 
bio-chemical process ; the inborn sense of direction 
that guides the bird northward over two thousand 
miles of open ocean is chiefly a bio-physical process ; 
the flight is bio-mechanical so far as the heart, the 
circulation of the blood, the bones, and the muscles 
are concerned, but bio-chemical in its energy supply. 
Under the severe struggle for existence all atypical 
plover probably drop into the sea, but under bio¬ 
mechanical self-adaptation every plover that com¬ 
pletes the flight to the nesting-place is improved 
thereby, and in this process the whole race is annually 
standardised. This crucial, dominant bio-physical, 
bio-chemical, bio-mechanical period of flight transfers 
the bird into the breeding grounds, where new prin¬ 
ciple* of natural selection prevail, especially in all the 
bio-chemical activities of the plover. 

In this ployer story we illustrate two fundamental 
principles of biology : first, as the primordial part of 
the process; the tetraplastic principle of the animal 
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mechanism developed by Osborn between 1893 < inc * 
1918, that all typical organisms depend upon the 
typical action, reaction, and interaction of the four 
complexes of energy, physical, chemical, mechanical 
Secondly, (a) Darwin's selection principle, whereby all 
organisms are constantly standardised in their adapt¬ 
ive actions, reactions, and interactions ; (b) subsidiary 
to this, the Osborn-Baldwin-Morgan principle (1896- 
1898) of " coincident selection," whereby through 
heritable potentialities of self-improvement, self 
adaptation, etc , every race of organisms is not only 
Standardised but also constantly unproved , (c) the 
negative of Darwin’s principle, the "cessation of 
selection" or panmixia of Weismann, whereby there is 
a gradual recession of unused or less used organs from 
a dominant to a subsidiary position in the life of the 
organism, finally to retention only in the germinal 
stage , (rf) the internal bio-mechanism of selection, the* 
" intra-selection " of Roux, whereby every element 
in the developing organism also has to contribute its 
quota or decline 

While intensive observation by palaeontology of 
successive genetic phyla of organisms demonstrates 
that the chief selection principle of Darwin is con¬ 


stantly operating m the nse and decline of all adaptive 
bio-mechanical organs, the subsidiary fortuitous 
selection hypothesis as originally conceived by Darwin 
leaves the greater part of the bio-mechanical evolution 
process entirely unaccounted for While we palae¬ 
ontologists observe great currents of continuous bio¬ 
mechanical adaptation which are actually going on in 
the heredity germ-plasm, we find no evidence either 
of chance or of discontinuity in the whole domain 
of bio-mechanical evolution. The surface npples of 
fortuity as observed in De Vriesian mutation and the 
occasional waves of heritage variation observed in 
botany, zoology, experimental embryology, and genetics 
do not blind us to the continuous adaptive bio¬ 
mechanical evolution of each organism, even to the 
minutest bio-mechanical detail m each organ. 

This statement is borne out m a recapitulation 
of the chief bui-mechanical principles of adaptation 
formulated from the time of Aristotle and of Em¬ 
pedocles to the present time, five of which were first 
observed in zoology and confirmed in palaeontology, 
the remaining four principles having been observed 
only in palaeontology. 

(To be continued ) 


Periodicities and Predictions. 


A N interesting paper by Prof Axel F Enstrom, 
Director of the Academy of Engineering Science, 
Stockholm, under the title "On Periodicities m 
Climatic and Economic Phenomena and their Co¬ 
variation," deals with the important question of 
extrapolating past climatic and economic data in 
order to predict future conditions fn Ins intro¬ 
duction the author claims that *' an investigation 
along these lines of the coal prices and the general 
rices " published by him in 1913 has been justified 
y the prediction of an economic boom about 191 8 
and a depression with the bottom al>out 1922 Tbit 
it is doubtful whether this success really affords a 
corroboration, for these events must have been 
mainly controlled by the termination of the War, 
and were forecasted by methods independent of such 
an upheaval. 

It is rather surprising that the author " earnestly 
warns" his readers against the "absolutely unreli¬ 
able " process of drawing a mean straight line through 
a graph of annual values and producing it. for the 
advantages and disadvantages of the method he on 
the surface, and there are occasions when it may give 
useful information. 

Prof Enstrom points out that the ordinary plan of 
smoothing, say by 5 years, effects a bigger reduction 
in the amplitude of the shorter periods than it does in 
the longer ■ on the other hand, if we subtract each term 
of a senes from the next the series of differences is free 
of secular change and the amplitudes of terms of 
short period grow by comparison with those of long 
period So when he is examining the temperature 
of London in relation to a period of about 9 years, 
which he calls the 0 period, he smooths with respect 
to periods of 2, 3, 5, 11, and 13 years, and takes 
differences three times ■ and in order further to 
bnng out the 0 component he subtracts from the 
resulting series that got by smoothing over 9 years; 
he then applies an elaborate correction (including a 
smoothing by 19 years) for the sake of the residual 
terms. As we should expect after so much selective 
treatment* the graph is stnkingly cyclic, though 
there are irregularities ; and the author's conclusion 
is that the 0 period is " not a homogeneous sine-wave 
of constant wave length but possibly a compound 
wave": there is, however, no comparison of the 
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amplitude with whal would be given by a purely 
accidental set of data, and no Fourier analysis of the 
periods between 8 and 10 years The question' 
whether the period is compound is left unsolved. 

In order to obtain a real basis for extrapolation in 
regard to the future, it seems clear that the series must 
be replaced by a number of harmonic terms, and 
extrapolation can only be made when it is shown 
that the series of harmonic terms gives a fair approxi¬ 
mation to the original. The analysis of Prof. 
Enstrom appears rather complicated for the small 
amount of definite information that it provides re- rt 
garclmg Fourier periods m the neighbourhood of 9 years. 

A further departure is made m relation to "co¬ 
variation." After determining curves for the 0 
periods of two quantities in the manner already 
described, the correlation coefficient between these 
curves is obtained: as might be expected from the 
inevitable similarity, high coefficients are derived 
when the data of one curve are advanced or retarded 
so as to produce coincidence of phase . and obviously 
it is misleading to speak of these results, got by a 
process that m general removes most of the character 
from the original curves, as if they were derived 
direct from the originals themselves Thus it ap¬ 
pears very unlikely that the variations of the yield of 
wheat in France are to any serious extent controlled 
by the length of the world's railways or control them ; 
but by working out the 0 curves of these two quanti¬ 
ties and moving the latter forward two years 4 
coefficient of 0*82 is produced which Prof. Enstr&m 
considers as “ indicating a very high degree of cor¬ 
relation " 

The working out of possible periods exercises great 
fascination on many minds, and trustworthy informa¬ 
tion regarding them is of decided value to Science. But 
Beveridge's complete working out of the periodogram 
of wheat prices in western Europe led him to the 
conclusion that prophesying was not possible on the 
facts as he gave them ; and Brunt's equally thorough 
investigation of Greenwich temperature led %o a 
similar conclusion Disappointment seems inevitable 
unless great care is exercised before domination by 
periods is announced, and we hope that the insight 
and industry of Prof, Enstrdm wifi find further scope 
m their elucidation. 
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Tfce Royal Observatory, Greenwich. 

Annual Visitation. 

H^HERE was a departure this year from the usual 
* routine on the occasion of the annual visitation 
of the Royal Observatory, Greenwich, on June 6 , for 
the Board of Visitors met at Dorking and inspected 
the new magnetic station at Abinger, which has been 
completed during the year. 

A large numbk of invited guests were, however, 
present at the Royal Observatory and inspected the 
instruments. The report of the Astronomer Royal 
was presented, dealing with the twelve months ended 
on May io, 1925 

Fundamental observations have been continued as 
usual f the mean error of Brown's longitude of the 
moon in 1924 is - 7 10', practically identical with 
- 7*12" in 1923. The altazimuth is being used for 
observation of fundamental stars in the prune vertical, 
the results are in close agreement with those of the 
transit circle, indicating a mean correction of + o 25' 
to Boss's Decimations between 12 0 and $q° N 
The usual observations of variation of latitude were 
made with the Cookson floating zenith telescope 
Application has been made to Cambridge Observatory 
for the renewal of the loan of this instrument for 
another seven years. 

The 28-inch equatorial has been used for the 
measurement of 436 double stars, of which 37 were 
under o 5* separation Dr Steavenson observed Mars 
with this instrument last autumn , Ins drawings will 
!>e reproduced in the 1924 volume 266 stellar 

? arallaxes have now been determined with the 
hompson 26-mch equatorial , details of all of them 
are ready for publication. 

The 30-inch reflector is being used for the deter - 
imnation of stellar temperatures, using a prism 
crossed by a grating Comparison is made with the 
positive crater of a carbon arc, which is mounted on 
the roof of the Octagon Room. The plates are 
measured m the micro-photometer , the results are 
stated to be encouraging. Four comets and two 
minor planets (including that of Baade) have also 
been observed both visually and photographically 
New plates are being taken with the astrographic 
equatorial for the determination of proper motions 
in the Greenwich Zone (Decl. 64° to 90°). Between 
Decl. 64° and 66° there are 54 proper motions greater 
than zo* a century (of which 29 are new), and 231 
between 10' and 20*; there are 18,194 stars in the 
zone 

There has been a considerable increase in sunspot 
activity; a spot in lat. 16 0 N. (on central meridian on 
May 6) was visible to the naked eye. Three papers 
dealing with the movements of spots and faculje in 
longitude and latitude, and the rotation period given 
by long-lived spots, have appeared m the Monthly 
Notices of the Royal Astronomical Society 
Magnetic observations are being taken in duplicate 
at Greenwich and Abinger to establish the relation 
between them. The values (at Greenwich) of De¬ 
clension W„ Horizontal Force, Vertical Force, and Dip 
ior 1924 are 13 0 22-8', 0*18426, o 43115, and 66 q 517', 
the annual diminutions are 11 *5', 0 00007, 0 00033, and 
0 5' respectively. The West Declension at Abinger 
is about I2 / greater than that at Greenwich ; but this 
needs further investigation, as a defect was found m 
the Abinger instrument which has only recently been 
corrected. 

The new standard sidereal clock, by Mr. W. H. 
Shortt, has been in use since January i, and is very 
satisfactory; the master pendulum is in a vault under 
thtt Octagon Rooml and the slave clock in the ordinary 
dock room. 
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Wireless time signals are received daily from Fans, 
Bordeaux, Annapolis, and Nauen. The first three are 
in the mean late on Greenwich by o 07 sec.; Nauen is 
late by o 02 sec. 

The Astronomer Royal refers in Ins report to the 
astronomers who have visited the Observatory during 
the year Prof Lundmark and Mr Askldf stayed 
for two months, studying photographic and parallax 
work , Mr. G. Merton is making a prolonged stay, 
being engaged chiefly in researches on cometary 
orbits Several others paid short visits 


University and Educational Intelligence. 

Birmingham —Dr W N Haworth, professor of 
organic chemistry m the University of Durham 
(Armstrong College, Newcastle-on-Tyne), has been 
appointed professor of chemistry, and director of the 
department of chemistry 

Cambridge. —-Prof. A C Seward, Master of 
Downing College, has been re-elected Vice-Chancellor 
for the academic year 1925-6 Mr. II Banister, St 
John's College, has been appointed demonstrator in 
experimental psychology 

In connexion with the forthcoming meeting of the 
International Astronomical Union at Cambridge, it is 
proposed to confer the honorary degree of Doctor of 
Science upon the president of the Union, President 
W W. Campbell,of the University of California; also 
upon Prof W. De Sitter, of the University of Levden , 
Lh’of B Baillaud, Director of the Observatory of Paris ; 
ih-of H Nagaoka, of the Imperial University, Tokyo, 
and Prof F Schlesingcr, Director of Vale University 
<observatory 

At Trinity College the following appointments for 
1925-6 have been made Mr Bertrand Russell to be 
Tarner lecturer in the philosophy of the sciences, 
and Major-General Sir Frederick Maurice to be Lees 
Knowles lecturer in military science. 

The Statutory Commissioners have notified the 
University that they propose to modify the recom¬ 
mendation of the Royal Commission with regard to 
the proposed House of Residents as follows that if a 
Grace passed by this house involves a change of either 
statute or ordinance of the University, an appeal may 
be made to the Senate under certain conditions If m 
the vote in the Senate—the body of graduate voters 
including residents and non-residents—there is a 
majority against the Grace, the Senate's vote shall 
stand good (and the Grace shall be rejected), if in this 
second vote the majority against the Grace is larger 
proportionately to all the votes cast than the majority 
of residents' votes cost on the second occasion is to 
the total vote cast by the residents How this ingeni¬ 
ous scheme, which restores the ultimate authority over 
statutes and ordinances to the whole Senate, will 
work out in practice, remains to be seen It may be 
hoped that it will not often be brought into use 

Preliminary steps in the organisation of the proposed 
scheme of faculties are indicated by the Commissioners 
in a second memorandum on the subject of initial 
appointments under the scheme and the position of the 
present stalls of University and College lecturers. It 
is contemplated that the new scheme will come into 
force on uctober 1, 1926. 

Oxford. —On Tuesday, June 2, Convocation passed 
a decree conveying the thanks of the University to 
Dr. F. D. Drewitt, Christ Church, for his gift to the 
Hope Department of six volumes of the original water- 
colonr drawings of lepidoptera made by William Jones 
of Chelsea, and known as “ Jones* leones.** Jones* 
drawings and descriptions are of high value to 
students of systematic entomology. 
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Under the auspices of the Vice-Chancellor, prepara¬ 
tions have already begun for the visit of the British 
Association to Oxford in 1926. Local secretaries have 
been nominated, and a meeting has been summoned 
for the purpose of appointing a local general committee. 


Dr. Harold A Wilson, F.R S, professor of 
natural philosophy m the University of Glasgow, has 
accepted reappointment to the professorship of physics 
whicn he held at the Rice Institute, Houston, Texas, 
from 1912 to 1924 inclusive 

Research m secondary education in America has 
been enormously stimulated since the War bv the 
stream of pamphlets, leaflets, and magazines issuing 
from the Bureau of Education At a conference of 
representatives of the National Society of C ollcgc 
Teachers of Education and other interested bodies 
last March, a programme of co-operation was discussed 
and steps were taken towards the constitution of a 
National Committee to initiate, direct, and co-ordinate 
research The Bureau of Edut ation will act as a (lear- 
mg-house for information on the subject 

The progress of educational research in the United 
States was extensively reviewed in the course of the 
proceedings of the education section of the American 
Association for the Advancement of Science at Wash¬ 
ington last Christmas. A brief account is published 
m the February number of School Life of the scope of 
the papers—some forty or more—which were read on 
that occasion 'I he Americans are great experimenters, 
particularly in the very progressive private schools, 
in which the psychologist has a position and influence 
undreamed of in Great Britain Among the more 
important of the large-scale experiments mentioned 
in the papers referred to is a progressive plan of 
grouping children by intelligence ratings that has been 
carried on in Detroit since 1920 In each of nine 
grades the children are divided into upper, middle, 
and lower groups, the upper and lower being each 
20 per cent of the whole Basic courses of .study 
and standards of promotion are worked out for each 
group, and special teaching methods are applied to 
the upper and lower groups The scheme is reported 
to have worked well 

A statistical survey of education, 1921-22, 
being advance sheets from the biennial survey, 1920- 
1922, has been issued by the United States Bureau 
of Education as Bulletin, 1924, No 38 It gives a 
total school and college enrolment of 20 millions, with 
an estimated cost of 2000 million dollars Enrol¬ 
ments m institutions under private management were 
as follows ■ kindergartens, 10 per cent, of the total, 
elementary, 6 per cent ; secondary, 9 per cent , normal 
schools and teachers'colleges, 6 per cent , university, 
colleges, and professional schools, 60 per cent ; institu¬ 
tions of all kmds, 8 per cent The estimated cost of 
the elementary schools is 1240 millicyi dollars, of 
high schools 430 millions, and of universities and 
colleges 273 millions The per capita costs of ele¬ 
mentary and high school education were the same 
in private as m public schools, but the per capita 
cost of university education was 581 dollars m public 
and 364 dollars in private institutions. It is interest¬ 
ing to compare with these estimates the per capita 
cost of education in the universities and university 
colleges of Great Britain (excluding Oxford and 
Cambridge) according to the tables recently issued 
for 1923-24 by the University Grants Committee. 
Including part-time (14,245) and full-time (33,752) 
students, the cost per student is 74/. or, at the current 
rate of exchange, 354 dollars—almost exactly the 
same as in private universities in the United States. 
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Early Science at Oxford. 

June 15, 1686. A letter from our President dated 
April ye 10th. was read; it gave an account that one 
Mrs Hoden had several times before the death of 
divers of her relations dreamed of the losse of two or 
more of her teeth, having had noe such dreams at 
other times 

Then was read an observation communicated by 
Dr Benbrig, concerning a gentleman who had a 
violent pante in his ear caused by maggots in it, a dy 
haveing blown in it the day before : Some milk being 
poured into his ear, at least sixty maggots came out, 
and the pain ceased. 

Dr Edward Tyson, Dr. Tankred Robinson, Francis 
Aston Esqr, Mr. John Flamstead, Mr. St George Ash 
of Dublin, and Mr Christopher Pit of Wadbam Coll, 
were elected members of the Philosophical Society 
June 16, 1685, A discourse of Dr. Robinson's, and 
a Letter of Mr Ray's, both concerning the French 
Mameuse, were read 

Mr Pulleyn brought in an abstract of ye way of 
making artificial! Amber, extracted from a MS in 
Magdalen Hall Library, it is as followes— 

To ni(ike artificiall Amber. 

Seeth Turpentine m an earthen pan well leaded, 
and put therein a little cotton, stirring it, untill it be 
as thick as paste, then pour it into what you will, 
and set it in the sun eight daies together, and it will 
be clear, and hard enough , you may make of this 
beads, hafts of knives &c , And when they are made 
so, set them to harden again in ye sun, and they will 
be very hard and clear 


a letter irom Mr. Leigh giving a description and 
containing a draught of the Sepia, together with a 
paper written with ye naturall ink of that fish, was 
communicated. These things are sent up to ye 
Royal Society 

An accurate account with figures of a monstrous 
Cat dissected by Dr. Mullen of Dublin was comuni- 
cated m a letter from Mr. Ash, Secretary of ye Dublin 
Society, for which ye Society ordered their thankes 
to both these gentlemen. 

A description and draught of an artificiall Fountain 
by Dr Fa pm, was presented from Mr Aston. 

June 17, 1684. A letter from Mr. Aston, dated from 
London Tunc ye 12th was read; a letter from Mr. 
Lancred RobinSon, to Dr. M. L., concerning ye Bndg 
at Pont Espnt in France, was read Dr Plot? 
affirms, that ye Bndg at Burton in Staffordshire 
(which is one of ye greatest m all England) is built 
after ye same manner with that at Pont St. Esprit: 
tins occasion'd some discourse concerning ye running 
of Rivers , It was affirmed that Medway runns ye 
least way of any nver in England, of that bigness. 

Two remarkable cases relating to vision were com¬ 
municated by Dr. Plot, to whom they were sent by 
Bnggs of London ; one of these cases was a 
Nyctalopia ; a distemper not frequent amongst us. 

It was affirmed, that Dr. Turberfeild of Salisbury 
has (not long since) met with a disease of ye eye as 
yet undiscovered, it was a bag of matter on ye out¬ 
side of ye ball of ye eye, prominent from ye luHted 
adnata ; the Dr. cured his patient, and called this 
distemper Bursa Ocult. 

There being some Discourse concerning severall ways 
of makeing a Stnritus fumans cum A ere; it was 
ordered that a Spirit of that kind should be made, 
and an account of ye process brought into ye Society, 
which Mr. Bambrigg undertook to do. : * 

Dr. Pudsey, Fellow of Magdalen College, and Mr. 
Alexander Cuningham of St. Leonard's College in 9t. 
Andrews, were proposed to ye Society. 
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Societies end Academies. 

London. 

Geological Society, April 22.—W. L. F. Nuttall * 
The stratigraphy and palaeontology of the Laki series 
fLower Eocene) of parts of Sind and Baluchistan 
(India). Some of tne massive white foramimfera! 
Eocefte limestones of Sind, with a thickness of about 
600 feet, found along the Laki Range and m I-ower 
Sind, contain a different and earlier fauna of Fora- 
minifera than that of the Kirthar series as exposed 
in the Kirthar Range. In the area near Meting the 
following divisions in the Laki senes are proposed 
Laki Limestone, Meting Shales, Meting Limestone, 
Basal Laki Laterite The term Alveolina Limestone 
is discarded, as Alveolmae are found in both the Laki 
and the Meting Limestones. The Meting Limestone 
is correlated with the Dunghan Limestone of R D 
Oldham, which is found in the Bolan Pass and other 
places in Baluchistan The Ghazij Shales of Baluch¬ 
istan, which are absent in Sind, pass up conformably 
into the lx>wer Kirthar series The upper part of 
these shales is younger than the Laki Limestone 
In Smd the Laki Limestone is overlain unconformably 
by the Middle Kirthar, Nari (Oligocene), or Lower 
Manchar (Pliocene) beds The Laki senes rests 
unconformably on the Upper Ranikot, with the 
•upper members of the Laki senes as traced north¬ 
wards overlapping the lower The fauna of the Laki 
series, which is different from that of the Kirthar 
senes, suggests that the former are of Lower Eocene 
age rather than Lower Lutetian, as lias hitherto been 
supposed. 

Linnean Society, May 7.—H. G Cannon The ecto¬ 
dermal origin of muscles in the crustacean, Chiro- 
cephalus In the trunk region of a metanauphus of 
Chirocephalus the limbs appear at first as pouch-like 
outgrowths, the ectoderms between them forming a 
series of ridges projecting into the body-cavity The 
inner edges of the ndges become nipped off from the 
more lateral ectoderm forming a string of cells con¬ 
taining deeply-staining fibnls. Later, dorsally and at 
the level of the inner face of the surrounding ectoderm 
cells, the fibrils lose their staining capacity and are 
replaced by a tendinous plate Below this plate the 
fibrils divide into segments, converting the strings of 
cells into typical atnped muscles. These muscles do 
not appear to correspond to the larval mesoderm of 
annelids.—Mws I. Anderason . The genetics of varie¬ 
gation and leaf-structure in ferns. Spores being sown 
on Knop-agar, the several kinds of prothallia could be 
counted and observed continuously Segregation m 
respect of green or pale plastids may occur (i) at 
reduction, (2) during the prothallial growth, or (3) 
in somatic tissue of the sporophytes, or in any of these 
stages successively —S. L. Moore : New species of 
Composite from Angola Land. 

Dublin. 

Royal Dublin Society, April 28.—H. H Poole : 
The photo-electric measurement of submarine i Jlumina- 
tion. A method is described of using photo-electric 
cells for submarine photometry which may be em¬ 
ployed in a comparatively small vessel at sea in fine 
weather. The photo-electric current is passed through 
a known high resistance, the P.D. between the ends of 
the latter being balanced against a potentiometer. 
A telephone is used as a detector instead of a galvano¬ 
meter, thus^rendering a steady support unnecessary. 
This is effected by including a special form of inter- 
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rupter in the detector circuit of the potentiometer. 
This circuit also includes the primary of a two-valve 
amplifier, the output terminals of which are connected 
to the telephones A vacuum photo-electric cell is 
used as a standard, the submarine illumination befrig 
measured by a cell of the Kunz type The effects of 
obliquity of illumination and of reflection losses at the 
photometer window are specially considered Pre¬ 
liminary tests have given satisfactory results. 

Royal Irish Academy, May 11 —Miss A L. Massy . 
An account of the Brachiopoda taken by the fishery 
cruiser Helga off the Irish coast, with a summary of 
previous Irish records Eleven species are recorded, 
two from depths of more than rooo fathoms, seven 
between 70 and 700 fathoms, and two from shallow 
water. 

Edinburgh 

Royal Society, May 11 —F A E Crew : Unilateral 
vasoligation on the senile male of the domestic fowl 
Unilateral vasoligation in the fowl is not followed 
by rejuvenation phenomena This suggests that the 
gonaa of the bird is not endocnnologically equivalent 
to that of the mammal —Miss Shema M Marshall. 
Plankton of the Firth of Clyde. Notes of the species 
occurring and their seasonal distribution —-Miss 
Frances M Ballantyne : The continuity of the 
vertebral nervous system : Studies on Leptdosxren 
patadoxa Numerous stages m the development of 
sensory nerve trunks (olfactory, auditory, spinal, 
lateral line), demonstrate that each trunk develops 
out of a protoplasmic bridge joining end organ and 
central nervous system at an early period of develop¬ 
ment while they are still in close proximity. The 
relations between neurofibnls and ganglion cells was 
dealt with and evidence adduced in support of the 
view that there is ho real discontinuity at the so- 
called synapse —E B Bailey . Perthshire tectomcs : 
I-och Tummel, Blair Atholl, and Glen Shee The 
stratigraphical sequence of the distnct shows only 
minor variations from that worked out by E. M 
Anderson at Schiehalhon, farther west (Quart Journ. 
Geol Soc , 1923) One of the main stratigraphical 
divisions, the Perthshire Quartzite Senes, is disposed 
in three distinct recumbent fold-limbs of great cross- 
strike extent Of these, the Cairnwell Limb is top, 
the Tummel Limb is middle, and the Ben y Cloe 
Limb is bottom Important slides have been 
developed, more particularly in connexion with the 
Tummel Limb Subsequent recumbent folding has 
greatly affected the Tummel Limb and digitations of 
the Cairnwell Limb 

Paris 

Academy of Sciences, May 4 —The president 
announced the death of M. Albin Haller —E. 
Gounat. Some partial differential equations of the 
theory of deformation of surfaces —G. Bigourdan . 
The equations, of various origins, which may affect 
the pendulum corrections employed at the Bureau 
International de l’Heure (B.I.H.) during the five 
years 1920-1925 The corrections are affected by 
various errors due to different causes; five years’ 
observations are discussed and an attempt is made 
to separ&t# Some of these causes of error,—Nicolas 
Kryloi! : The estimation of the error made in the 
application of the method of W. Rirz for the ap- 

r ximate integration of differential equations.— 
Lurin: A problem of M fimile Borel and the 
projective ensembles of M, Henri Lebesgue ; analytical 
ensembles.— V. Romanovtky: The distribution of 
the mean square errors in observations on quantities 
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with normal distribution —R Dugas : The theory 
of fine structure and the principle of the equality 
of action and reaction —*L Escande and M. Ricaud ; 
The similitude of viscous fluids Comparative 
experiments made with water and three oils of 
different viscosity. Reynolds's law held exactly, and 
the simultaneous application of the law of Reynolds 
and that of Reech showed that, Riving to the homo¬ 
logous dimensions of two models a ratio equal to 
the ratio of the kinematic viscosity coefficients 
raised to the power 2/3, similitude was realised — 
Henri Abraham and Ren6 Planiol Magnetic sesqui- 
oxide of iron Ordinary ferric oxide (colcothar) is 
not ferromagnetic If a non-magnetic feme oxide 
is reduced at 500° C in hydrogen or in carbon mon¬ 
oxide, the reaction stops at about the stage of 
magnetite. This finely divided magnetite is not 
pyrophonc but is readily oxidised If heated in air 
it bums like tinder and gives a non-magnetic red 
oxide ; but if heated in a current of air at 200-250° C , 
oxidation is produced slowly and without incan¬ 
descence The resulting oxide is brown, has the same 
chemical composition as ordinary red feme oxide, 
but is strongly ferromagnetic Heated to 700° C. it 
is transformed into the non-niagnetic red oxide.— 
Jean Jacques Trillat Study of the fatty acids and 
the dicarboxylic acids by means of the X-rays. A 
slight alteration in technique, namely, dissolving the 
acid in alcohol, pouring some drops of the solution 
on a glass plate and allowing to evaporate, gives 
better results than the original method of pouring 
the melted acid on the plate The thm layer behaves 
as a single crystal, and the X-ray spectrum shows 
only the fine lines corresponding to the length of the 
chain. Data are given for six fatty acids and four 
dibasic acids. The method can be applied in 
analysis, and will distinguish between a C 17 acid and 
a mixture of C l6 and C 10 acids —Salomon Rosenblum * 
A new determination of the ratio of the velocities 
of the two groups of a rays emitted by the active 
deposit of thorium. The ratio of the velocities of 
the a rays of thorium (C and C l ) is found to be 1 *209, 
with a possible error of o*i per cent —Th De Donder 
Affinity.—A. Boutaric and Mile G Perreau * The 
quantitative study of the protection realised in a 
colloidal solution by the introduction of an electrolyte 
in a quantity too small to produce flocculation. 
Studies of colloidal suspensions of gamboge and 
sulphide of arsenic The results are given in the 
form of curves.—L4on Guillet The thermal treat¬ 
ment of certain nickel brasses.—Fred Vlds and Mile 
Madeleine Gex * The ultra-violet absorption as a 
function of P* of some organic acids considered as 
ultra-violet indicators—E. E. Blaise and Mile M 
Montague: The preparation of the acyclic 5-di 
ketones. By the condensation of ethyl magnesium 
bromide with the tetrethyldiamide of glutanc acid, 
the 5-diketone dipropionylpropane has been shown 
in an earlier communication to be one of the reaction 
products. It is now shown that the diethylamide of 
7-propionylbutyric acid and a ketone of the constitution 
C*H«. CO . (CH t ) t . . N(C a H 5 ) 8 are also pro¬ 

duced in this reaction.— — Lespieau and Charles 
Prevost. The hexabromide of diacetylene. The 
addition of bromine to diacetylene gives a hexa¬ 
bromide identical with that obtained by Noyes from 
the gatf obtained by treating slightly oxidised copper 
acetylide with acid, # From the hexabromide the 
diacetylene is easily regenerated by the action of 
sine powder and alcohol.—Marcel Ssmmelet; The 
synthetic preparation of the homologues of benzyl 
chloride. The synthesis is based on the interaction of 
monochlormethyl ether and an aromatic hydrocarbon 
in the presence of stannic chloride as condensing 
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agent.—R. Lantx and A, Wahl: The r-arylammo^ 
2-naphthoquinones.—L. Cayeux: Hie relative aged 
the silex and dolomites in the chalk of the Paris 
basin.—Louis Besson : The pluvial capacity of the 
equatorial current. The periodic factor of climate.— 
E. Demo ussy : The changes m concentration brought 
about by diffusion.—St. Jonesco : The combined 
action of hydrochloric acid and metallic sodium on the 
reddening of a flavone extracted from the red leaves 
of Prunus Pissardt The flavone, resembling querci- 
tine in its behaviour to solvents, is attacked by metallic 
sodium, and the product of this reaction on treating 
with hydrochloric add gives a red pigment. The latter 
does not appear to be a simple reduction product of 
the flavone, since other redudng agents do not 
produce the colouring matter.—Auguste LumiAre 
and Henn Couturier : The ant-icoagulating action of 
zinc salts. Sulphate of zinc, in a concentration pi 
1 in 2ooo, completely prevents the coagulation ’of 
blood m vitro , Injection of the same salt into the 
living animal also has the effect of reducing the 
coagulability of the blood.—Mme. Randoin and E. 
Lelesz 1 Comparative variations of arterial glyaemia 
(effective ana proteidic) and of the proportion of 
liver glycogen in the normal pigeon and m the pigeon 
submitted to a diet lacking in the water-soluble 
factor B. A deficiency of factor B does not prevent 
addition of the glycogen reserve nor does it prevent 
the sugar being set free in the blood, but the animal 
is deprived of a substance which is directly or in¬ 
directly indispensable to the combustion of the 
sugar.—P H. Fischer: The r61e of the purple- 
produemg gland of Murex and Purpura.—P Cappe 
de Baillon : Double monsters in the phasmids.—- 
L. Page and R Legendre: Swanns of Scalt- 
bregtna mflatum observed while fishing with artificial 
light. 

May 11.—Mile. Madeleine Marquis, Pierre Urbain, 
and G. Urbain : The treatment of malacon. The 
separation of celtium from zirconium. Solution is 
effected by treatment with sulphuric acid followed by 
potassium bisulphate fusion; the zirconium ana 
celtium are precipitated as double sulphate by addition 
of solid potassium sulphate. An account is given of 
vanous methods tried for the separation of these two 
elements. Fractional precipitation with saturated solu¬ 
tions of sodium carbonate has been found to give the 
best separation.—Gabriel Bertrand and M. Machebcsuf: 
The presence of nickel and cobalt in animals. It 
has been shown that nickel and cobalt are widely 
distributed in arable earth and are also present-in 
plants ; nickel has now been proved to be present 
in animal tissues. In man and the higher animals 
the highest proportion of nickel is present in the 
liver. The amounts are extremely small, ranging 
from 0*004 milligram of nickel per kilogram of 
cow's milk to 0*455 milHgram per kilogram in 
molluscs.—Paul Mentr4: The projective properties 
of congruences, non W, with non-special complex 
linear osculator.—Andrd Roussel: Semi-continuity 
and direct search for certain minima.—E. Henriet 
and E. Huguenard: The realisation of very high 
speeds of rotation. In the apparatus described the 
rotating body is not in contact with any liquid Or 
solid and is free to take up its own axis of rotation. 
The rotor is supported and rotated by a current of 
compressed air; one model has maintained a constant 
velocity of 4000 turns per second for several honrdr*** 
P. Dum&nois ; The utilisation of anri-kaockiM Opmr 
pounds, A mixture of equal pdrtisf of pern? god 
kerosene with the addition of parts petiqpfaM 
lead tetraethyl gave good results in wtymxw 
combustion motor; there was fcO knocking* had 4m 
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donautaption was the same as when pure petrol was 
u*ed,«~-*R, For re r : An artificial magnetic anisotropy 
at nickel. The attainment of a state with a particu¬ 
larly simple cycle.—Josef Mikulas Mohr: The pole 
effect of the barium and neodymium lines in the 
visible part of the spectrum. The differences in 
wave-length due to the pole effect were studied in 
the interference spectrograph of Perot, one light 
bundle being taken from one of the poles and the 
other from the centre of the arc. The differences of 
wave-length negative pole minus centre and positive 
pole minus centre are given in tabular form for the 
chief lines of barium and neodymium—Mme. J. S. 
Lattds : A method of analysis by absorption of radio¬ 
active radiations. A general method is developed 
capable of being applied to the analysis of any 
radiation, however complex —J. d'Espine. The 
magnetic spectrum of /9 rays of great velocity of 
radium - B + C Measurements are given for 13 
0 rays of radium-B + C. The values of H? are 

tabulated against the results of Ellis, Rutherford and 
Robinson, and Danysz, and are in good agreement 
with those of Ellis.—Louis Tacques Simon : Com¬ 
parative chromic acid oxidation and molecular 
structure; tariric and stearolic derivatives.—Ray¬ 
mond Delaby and Georges Morel: The methylalkyl- 
glycerols. Notwithstanding the number of trans¬ 
formations involved, the best method of preparing 
the methylalkylglycerols is through the dibromhydrin, 
the stages being vinylalkylcarbinol, addition of 
bromine forming the dibromhydrin, conversion of 
the latter into the diacetin, from which the glycerol 
is obtained by the action of aqueous potassium 
carbonate.—Albert Baldit: Magnetic measurements 
in the centre and east of Franco.—Ernest Esclangon • 
Zones of silence by reflection on the surfaces of 
atmospheric discontinuities —Barr* and Schnell 
The propagation of sound waves in the soil Two 
velocities for sound in the soil were found : 2000 and 
8500 metres per second. The higher velocity was 
found by observers on granite, the mine being also 
buried in contact with rock, whilst in experiments 
giving a velocity of 2000 metres the observer and 
the mine were both on sand.—Rend Souigos The 
embrybgeny of the Lythraceae The development 
of the embryo in Lythrum Salicana — C. Charaux : 
Datiscine, the glucoside of Dattsca cannabma . Dati- 
scine has the formula C„H|JO JS , and crystallises with 
four molecules of water. Hydrolysed with acids, it 
gives equal molecules of aatiscetine, glucose, and 
rhamnose, but on hydrolysis with a ferment it gives 
datiscetine and rutinose.—Marc Bridal: Primeverose, 
primeverosides, and primeverosidase, — Raymond 
Hamet: The medullary cribo-vascular formations of 
two Crassulaxeae.—Lucien Daniel; New researches 
on heredity in the grafted Jerusalem artichoke.— 
A, Maige: Various methods of appreciation of the 
limiting level of amylojjenous condensation.—A. 
HSmee and K. Kvapil; The presence of nitrates in 
fotest Soils. Determinations of nitrate in soils of 
various aged under fir, pine, beech, oak, ash, and 
hornbeam,—F. Couturier and S. Perraud: Some 
properties of urea in contact with soils,—Adrien 
August and Albert Bruno; The persistence of 
dicyandiamide nitrogen in a moulded calcium 
cyat^xnide* alter remaining several months in the 
LrtW1 and B, Thiodoresco : The action of 
inaulta on the nitrogen metabolism* In a normal, 
dog, injections of insulin are followed by an increase 
m ifce amounts of nitrogen excreted ; the effect often 
Wp.PW 1 days after the injectionArraand 
^ehuriie j Obeervatfoos on the biology of Nereis 

»• a# aconitine nitrate then is a 


steady loss of toxicity; the decrease is very regular, 
and is proportional to the time. 

Calcutta. 

Asiatic Society of Bengal, April 1 —Hem Chandra 
Das-Gupta; On the occurrence of Scylla Serrata 
Forskal in the upper Tertiary beds of Hathab, Bhava- 
nagar (Kathiawar) Fossilised specimens of the 
common edible crab of India have been known since 
1767, but precise data regarding the locality and the 
age of the beds have been wanting The sternal 

g Drtion of such a fossil crab obtained from Hathab, 
havanagar State, has been found in Miocene beds.— 
Kalipada Biswas . Sub-aenal Algae of Berkuda Island. 
The Algae occurred on the soil, on roofs, and on walls. 
Nine species are described, of which four are reported 
for the first time from India, and one— Gomphospharta 
aponina , var. muralts-Biswas —is a new variety — 
D. Majumdcr ; Some characteristics of Kolanan songs. 
The songs are classed under four groups : (1) General; 
(2) love-songs ; (3) moral songs, addressed to boys or 
girls; (4) miscellaneous (domestic affairs, food, etc.). 
—D. Majumder : On the terminology of relationship 
of the Hob of Kolhan. There are mainly two systems 
of kinship terms. One is applied to groups, the other 
to individuals. The latter system is of rare occurrence. 
—Braja Lai Mukherjee : The word " vra M in the Rig 
Veda. The word “ vriL " means hunter, and does not 
mean troop or host.—J. J. Modi . A note on the custom 
of the interchange of dress between males and females. 


Vienna 

Academy of Sciences, March 12—A F Sonnen- 
schein . The homing of feeler less bees ; a contribution 
to the sense of orientation in the honey-bee Bees 
whose antennae have been amputated find their hive 
and its entrance in much the same way as normal 
bees , the sense of smell does not seem essential for 
their return home —M Kohn and S Grttn * Bromo- 
and bromo-nitro-ether of pyrogallol (xn) Com¬ 
munication on bromo - phenols.—M Kohn and M, 

* Heller: On the interchangeability of halogen atoms 
and of mtro groups in some nitro-halogen-phenol- 
etbers (xni.). Communication on bromo-phenols — 
M. Kohn and A Rosenfeld ; (1) New observations on 
halogen phenols (xiv.). Communication on bromo- 
phenols, (2) A contribution to the knowledge of the 
pseudo-phenols (xv). Communication on bromo- 
phenols—J. Weissenbtrger, F. Schuster, and R. 
Henke : On the molecular compounds of the phenols, 
the localisation of the field of force of the residual 
valency. On organic molecular compounds, the 
group CC 1 8 

March 19.—R. Schumann * A contribution to the 
subterranean tectonic of the Vienna basin —E. 
Heinricher: Cattle-grazing, a factor contributing to 
change of form and formation of species m plants. 
Centaurea jacea , var, pygmtsa, an example. — K, * 
Hororitz and J. Zimmermann : Investigations on the 
exchange of 10ns in glasses—J. Zimmermann and 
J, Schneider : Characters of glasses in terms of their 
electromotive properties.—J. Schaffer: On ex¬ 
tensible elastic 9inews in skeletal muscles. The 
limits of elasticity are considered, also the case of a 
Paraguayan marsupial which hangs for hours by its 
tail from branches —H. Handel-Mazzetti, New 
Chinese plants (xxxiii.).—The late G. von Niessl: 
Catalogue of data for determining the paths of 611 
great meteors,—A, Aigner : The formation of valleys 
on the southern edge of the Lower Tauem.—A, 
Friedrich and J, Diwald; On the lignin of pine- 
wood. 
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Official Publications Received. 

Smithsonian Institution : United Htatea National Museum Con* 
tributions from the United State* National Herbarium, Vol 20, Part 
14: The American Sp^oies of Canavalla and Wwiderothia. By C. V, 
Piper. Pp. viil +666-588. (Washington : Government Printing Office 
10 c£bte. 

Royal Botanic Gardena, Kew Orchids (OrrfctdrKwf), Set 3 6 post 

cards in colour with deaoriptive Folder. (Kew • Royal Botanic 
Gardens.) li. 

Proceedings of the Royal Society of Edinburgh, Session 1924-1025. 
Vol 46, Part 1, No. 11 4 The Modes of Vibration of a stretched Membrane 
with a particular Law of Density By £)r E L. I nee Pp. 102-116. 
U. 0 d. Vol, 4\ Part 1, No 12 . A Survey of Clyde Plankton. By 
Shmijft M Marshall. Pp. 117 141. 2* Vol, 45, Part 1, No 15 ■ The 

Relation of Sea-Growth and Spawning Frequency In AWiho wilar By 
W, L CJalderwood Pp 142-148. 9d Vol 45, Part 1, No 14 The 
Minimum System of Two Quadratic Forms in n Variable Mv Prof. 
H. W Turnbull and J Williamson Pp 140-HVS. Is 6tf Vol 46, 
Part 1, No 15 4 The Law of Blackening of lh* Photographic Plate at 
Low Denaltlos. By E, A Baker Pp Inti ]8fi. 'Z$ Vol 45, Part 1, 
No 16 The Theory of Compound Determinants from 1900 to 1920 By 
Sir Thomas Muir Pp 187*212 2s <W Vol 46, Part 2, No 17 Dis¬ 
continuities In the Atmosphere By A. II R Goldie Pp 218 229+4 

S late*. 2» f d (Edinburgh . R Grunt anti Son ; London . Williams and 
torgate, Ltd.) 

University College of Wales, Ab*r>Htwyth Welsh Plsnt Breeding 
Station Studies concerning the Pollination, Kertilizatioi. and Breeding 
of Red Clover. By R D Williams (Series H t No 4, Sessions 1921-24 ) 
Pp. 68. (Aberystwyth ) Jto 6rf 

Transactions of the Royal Society (> r Edinburgh Vo). 63 Tart 8, No 
8l The Permian Ki*h Ifaryptws* Bv K Leonard Gill Pp 643 fill 1 
(Edinburgh * R Grant and Son , London Williams and Norgate, Ltd ) 
2#. 6d. 


Department of ComniPiclal Intellipem e and Stutintics, India Agncnl- 
tural Statistics of India, 1922-23. Vol 1 Area, Classification of Area, 
Area under Irrigation, Area under Crops, Live Stock, and Land Revenue 
Assessment, and Harvest Prices m British India, Pp. ix f-81+10plate* 
(Calcutta . Government of India Central Publication Branch ) 12 annas ; 
U 4d. 

Bulletin of the National Research Council Vol 10, Part 2, No f >2 ■ 
Honors Courses in American Colleges and Universities By Frank Ayu**- 
lotte Second edition, revised. Pp 96 (Washington, D C * National 
Academy of Sciencea ) 1 dollar 

Safety lu Mines Research Board Paper No 7 Second Report of the 
Explosives In Miuea Research Committee, 1924 Pp 10 (London. 
H. M Stationery Office ) 3d uet 

Medical Research Council Fifth Annual Report of the Industrial 
Fatigue Research Board to Slat December 1924 (Including Personal Con¬ 
tributions from Investigators) Pp 76 (Loudon H.M Stationery 
Office.) 1* Qd, net 

Leeds University. Department of Pathology and Bacteriology Annual 
Report. By Prof Matthew J Stewart and Prof J W McLeod Pp, 16 
(Leeds ) 

Bulletiu of the American Muaeum of Natural Iliatorv Vol 62, Art 1 
Scientific Results of the Expedition to the Gulf of California in chaige of 
C. H. Townsend, by the U R Fisheries Steamship Albatr<m in 1911 14 

Deep Sea Fishes of the Albatron Lower California Expedition By 
Charles H. Townsend and John T Nichols Pp 20+4 plates (New 
York) , 

Statens Meteorologisk-Hydrograftska Anstalt Arabok, 6, 1024 I 
Minadsbversikt av vfcderlflk och vattentlllging Jkmte anataltena fcrsberkt- 
tslse Tp, 101. (Stockholm ) 2 60 kr 
Recneil des travaux chtmiquea des Payg-Bas. Public par la Society 
Chimtque NMandalse. Tome 44 f4* Scrip, T 6), No 6. Mai Nnmtro 
Jubllaire en i’hoitneurdu ProfeaseurBohuslav Rrauner, public par sea amis 
et eleven en commemoration do son 70« anniversnlre, 1855-8 Mai-1925 
Pp 281 028 (Amsterdam 8, A. d’Editions sciHntlflnues D H Centen ) 
Aeronautical Research Committee Reports and Memoranda, No 940 
(Ae 169)’ The Performance of Tandmn Systems By H Glauert. 
(A. » a. Aerofoils, general, 118—T. 1777.) Tp. H +4 plates. 6d net 
Reports and Memoranda, Na 963 (Ae. 172): Experiments to verify the 
Independence of the Elements of an Alracrew Blade By C. N H l^ook, 
II. Bateman and H. C. H. Townsend (A 3. d Airscrews 76—T 1978.) 
Pp 4 + 4 plates 4d net (London * H M Stationery Office.) 

institute sclent!flques de Buitenxorg “'s Lands Plantentuln " Tronbla 
recuell de travaux xoologtqnea, hydrobiologlques et ooienographiquea. 
VoL 6, Jivraison 2, frvrler, Pp. 98-220 (Batavia ) 2.50f 
Department of the Interior 4 United States Geological Survey. 
Bulletin 766 . Mineral Resources of Alaska, Report on Progress of 
Investigations In 1922 By A H. Brooks and others Pp. l|+2*2+xv+ 
12 plates 40 cents. Bulletin 764: Phosphate Deposit* in the Wind 
. River Mountains, near Lander. Wyomiug By D. Dale Condit. Pp. 
v+ 80+8 plates. 16 oenta. Bulletin 770: The Data of Geochemistry. 
By Frank Wigglesworth Clark a Fifth edition Pp. 84L 1 dollar. 

(Washington 4 Government Printing Office ) 


Diary of Societies. 

SAT UR DA Y, Juxt is. 

Miriho Institute or Scotland (at St Margaret's Hall, Dunfermline), 
at 8.80 —General Meeting. 

Physiological Society (at Manchester). 


MONDAY , Jitbtr 16 . 

Viotoeia .Irnmrvn (at Central Building*, WeatmlneterX at 4,80- 
Dr. Alfred T. Schofield: The Capture of the Unconscious (Annual 
Address). N 

Royal Society or Medicine, at P/80.—Dr. F. Buixerd: Charcot and 
the Centehary Celebiation of his Birth. 


HO. 2902, VOL* H5] 


[Junk 13, 1925*, 

—------- 

TVRSDA Y, June 16. 

Institution or Mining ' Engineem (at South Wales Institute of 
Engineers, Cardiff), at 11 A.M.—Sir John Gadman: Petroleum Refining 
In South wale*.—Dr. J. 8. Haldane; The Maximum Efficiency of Heat 
Engines and the Future of Coa) amt Steam as Motive Agents-—The 
Shutting Off of Gob-Fires In Gassy Beams (Memorandum by the Gob- 
Fires Committee of the Institution).—J. I. Graham and Dr. T. D» 
Jones: Spontaneous Combustion In the South Wales Coalfield.—J. H. 
Cookburn : The Principles and Operation of the Mines (Working 
Facilities gnd Support) Aht, 1928, Part I 

Royal Institution or Gesat Britain (jointly with Chemical Society. 
Society of Chemical industry, and Association of British Chemical 
Manufacturers) (at Royal Institution), at 11 a.m —Celebration of the 
Discovery by Michael Faraday of Benrene. 

Royal Oollros or Phtiicians or London, at 6 —Dr, B. A. K. Wilson 1 
Disorders of Motility and of Muscle Tone, with special reference to the 
Corpus 8tilatum (Croonlan Lectures) (ill), 

Royal Statistical Sooimr (at Royal Society of Arte), at 6.16.— 
G F. Shims. Taxable Capacity and the Burden of Taxation and 
Public Debt 

MrautALoaioAL Society (at Geological Society), at 6.80. — Dr A. 
Hutchinson: (a) The Use of Alignment Charts In Crystal Optics; 
(6) The Use of the Stereographic Protractor for the Interpretation of 
I*aue Crystal Photographs.—H. E Buckley and W. 8 Vernon: The 
Crystal-structures of tne Sulphides of Mercury.—Dr. E. Spencer; 
Albite and other Authigenic Minerals in Llmeitoue from Bengal.— 
Dr, R. Campbell and J. W Luun: Chlorojihwite In the Doferites 
(Thnklites) of Dalmaboy and Kaimes HIM, Edlubuigh. — Dr. L. J, 
Spencer Tenth List of New Mineral Kamos; with an Index of 
Authors 

tTBDNRSDAY, Junk 17. 

Royal Anthkopologic al Tnbtitdti (Indian SectionX at 4 B0.—Mrs. S. 
Stevenson • The Dheds 

Royal Mrraoaoi^NiicAt. Hocisti, at 5 —J E. Clark, L D Margary, and 
R. Marshall: Report 011 the Phenologies! Observations in the British 
Isles from December 1923 to November 1924.—D. N. Harrlaoh and 
Dr. G, M B. Dobson. Measurements of the Amount of Osone In 
th** Upper Atmosphere.—J. Baxendell: Meteorological Periodicities of 
the Older of a Few Years, and their Local Investigation ; with Special 
Reference to the Term of 5*1 Years in Britain 

Bocibty or Glass Technology (at Sheffield). 

THURSDAY, June 18. 

Royal Sooibty, tft 4.80 —Lord Rayleigh Luminous Vapour from the 
Mercury Arc and the Progressive Changes in lt« Spectrum.—Prof. J. Cl 
McLennan and A* B McLay 4 On the Series Spectrum of Oold.—Prof 
W. A. Bone, D M Newitt, and D T. A. Townend . Gaseous Combustion 
at High Pressures, Part V.—W. T David The Bffect of Infra-Bed 
Radiation upon the Rate of Combustion of Inflammable Gaeeous 
Mixture*.—R K, Schofield and Dr. B. K. Rideal The Kinetic Theory 
of Surface Films,—To b* rmd in tills only .—Prof. H. M. Macdonald: 
The Condition that the Ratio of the Intensities of the Transmitted and 
Reflected Elect no Waves at the Interface between two Media la inde¬ 
pendent of their Plane of Polarlaatlon.—Prof. C. V. Raman and L A. 
Raludas. The Scattering of Light by Linuld Boundaries and Ite 
Relation to Surface-Tension. Parts I and II.—H. Weiss: The Appli¬ 
cation of X-rays to the Study of Alloys. 

Royal Society or Amts (Dominions and Colonies Section), at 4.80.— 
Hon W. O. A. Ormaby-Gore: Home African Problems. 

Royal Society or Medicine (Dermatology Section), at 6. 

Royal College or Physicians or London, at 6.— Dr. 8. A. K. Wilson : 
Disorders of Motility and of Muscle Tone, with special reference to the 
Corpus Striatum (Croonien Lectures) (IV.), 

Chemical Society, at 8.—H. Phillips: Investigations on the Dependence 
of Rotatory Power on Chemical Constitution. Part XXVII, Some 
Esters of p-toluene Sul phonic and Sulphiftlc Aclda.—F. R. Goes end 
Dr 0. K. Ingold : The Enhanced Reactivity of R^wly-fonned Molecules. 
Part 1. The Conversion of Cycflola into Ketonea.—7. H. McDowell 
Constituents of Myopanm tactom Foret Ngrto"). Part I.— 

J Kalff and R. Robinson: A Syntiienia of Datieoetin—J. Allan. A. E, 
Oxford, R. Robinson, and J. C. Smith: Hie Relative Directive Powers 
of Group* of the Forms RO- and RR'N- In Aromatic Substitutions. 
Part IV. A DleouaMon of the Observations recorded in Parts L, II., 
and HI. 

Royal Society or Teopical Medicine and Hvoiewe (Annual General 
Meeting) (at 11 Chandoe Street, W.l), at 8.16 —Induction of Dr. A* 
Balfour as President.—Dr. G. 0, Low: Tlie Uee of a Drug named 
“Smalarlna ” in the Treatment of Malaria—Award or the Chalmers 
Medal to Prof Warrington Yorke, who will read a paper on Farther 
Observations on Malaria made during Treatment of General Paratyris. 

Newcomen Society toe the Study op the Histoey of BtrourgHguta 
and Technology.— Summer Meeting in the Gloucester District (con¬ 
tinued on June 19, 90). 


SATURDAY t Jun« SO. 

Association or Women Science TeaCmem (Bummer Meeting) (et 
Birmingham UnlvercHy), at 10.46.—Buelnew Meeting.—At Il.ffiX—Dr. 
Shakespeer: Colour (Lecture)* 

Royal Society op Hep tows (Study of Dtaeaee in diUdren Seotimi) (In 
Biochemical fAborotory, Cambridge), at 9.80.—Dr, Kay End Dr, Fines: 
Bone Formation and sxperimenUl Riokete.—At 4.46. — Dr. J. F. 
Oeakell; The Relationship of BxperlmenUl Pneumonia In HMffiit* to 
the Pneumoniae of Childhood. 


FWKM MHUC 

THURSDAY* Jtrim 1$. 


te U*n£, SomtAt. (taMttato « 


Dr. R. Robison: The OhemMiy of the < 
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'he Amani Research Institute. 

T HE announcement made in the House of Commons 
on June io by the Hon. W. Ormsby-Gore, Under¬ 
secretary of State for the Colonies, that early steps are 
to be taken for the establishment of the Amani Institute 
in Tanganyika Territory and for its upkeep as a centre 
of scientific agricultural research for the benefit, first, 
of the British East African dependencies, and secondly, 
of tropical economic development generally, is a very * 
welcome one, for which we have long been waiting. 

The Amani Institute was founded by Germany in 
1902. The Institute is situated in the Eastern Usum- 
bara Mountains, about thirty miles from the port of 
Tanga, and is approached by railway as far as Sigi or 
by a good motor road. The main buildings,including 
the laboratories and most of the residences, are situated 
in a group at a height of about 3000 feet The Institute 
grounds comprise some 600 acres, 200 acres of which 
are under cultivation and the rest are virgin forest 
As the mean annual temperature at Amani is 67*8° F. 
and the average rainfall is 55 inches, the climate is very 
pleasant; it is a healthy place and very free from 
mosquitoes. The buildings consist of sev eral residences 
and very good and well-fitted chemical, botanical and 
zoological laboratories, together with a herbarium and 
library and the various garden buildings A full 
description of the Institute has been given in the 
Benchie uber Land - und For stwirlsr haft, Band II , and 
in the Jahresbencht des Biologtschen Landunrtschaftltchen 
JnsUtuts Amani for the year ending March 1914. These 
records, with their accompanying plans, show that the 
Institute was designed on a scale more nearly appro¬ 
priate to the needs of a territory, such as that it was 
intended to serve, than anything provided by the 
Government of a British Crown Colony. 

The work carried out by the Institute while in German 
hands was of a very valuable character, for there was 
developed an admirable scientific establishment devoted 
to the intensive study of the problems connected with 
vegetable physiology, both on the nutritive and the 
genetic side, on the fungal and insect aspects of plant 
pathology, and also with regard to the chemistry of 
soils and of plants. 

In establishing the Institute at Amani, Germany had 
created a research station comparable to the corre¬ 
sponding Institute at Pusa in India, to which India 
owes so* much, and to the Institute at Buitenzorg in 
Java, which has so long served the Dutch East Indies 
as a central station for the study of the many problems 
in tropical agriculture in the East. Amani during 
its period of activity under German management 
showed that it was a worthy rival both of Pusa and 
Buitenzorg, and, had it been allowed to continue as it 
was begun, it would no doubt have been able to confer 
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benefits on eastern tropical Africa as great as those 
which already stand to the credit of the Indian and 
Javan establishments. 

Ever since the Tanganyika Territory came into British 
hands, however, the Amani Institute has been in a 
very uncared-for condition. For the first few years a 
director was in charge of the establishment, but as he 
had no officers working under him his duties were rather 
those of a caretaker than a director, and it was not 
possible for scientific work of any value to be done there 
at all, especially as he had to see to the proper care of 
the valuable instruments, books and specimens in the 
laboratories. In addition to the Director there has 
been a head gardener or Curator, who has been re¬ 
sponsible for tiic plantations and for all the gardening 
work. These two officers have been in sole charge of 
the Institute. Since the retirement of the Director, 
the Curator has been the only European at Amani; and 
it is satisfactory to know that he has maintained the 
Institute and the grounds, and has been given the 
necessary help to look after the herbarium collections. 

Amani properly constituted would serve not only as a 
centre for research, but also would be a valuable place 
to which the scientific workers attached to the Depart¬ 
ments of Agriculture could go in connexion with the 
various problems confronting them in the several depart¬ 
ments, while research officers at Amani would be engaged 
in working out the problems brought to their notice 
by the agricultural officers throughout these Colonies. 

Another pomt of great value in such a place as Amani 
would be that scientific workers from home and from 
other parts of the Empire would be able to work at 
the Institute on scientific problems, as was the case in 
the past, and in the same way that botanists and other 
scientific officers are now able to carry out their re¬ 
searches at Pusa or Buitenzorg. 

The matter of tho re-establishment of Amani has, we 
believe, been under consideration at the Colonial Office 
for some years, and it seems unfortunate that instead 
of taking direct action from home, the various Colonies 
have been consulted as to whether or not they con¬ 
sidered Amani would be of any value to them. Amani 
should be essentially an Imperial rather than a local 
institution, and it should be so maintained and extended 
as to serve os an agricultural research institute for the 
conjoint benefit of all the British Colonies and Pro¬ 
tectorates in East Africa. In order that the Institute 
should fulfil its functions in the best possible manner, it 
should be independent of the control of any Department 
of Agriculture in these Colonies and Protectorates. 

The potential value of Amani to the East African 
dependencies is immense, and it is essential that the 
Institute should be placed on a proper basis with as 
little delay as possible. 
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The Protection of Wild Birds. 

WO years ago Viscount Greyof Fallodon introduced 
a Bill on this subject in the House of Lords, as 
was noticed in these pages at the time, but the measure 
did not succeed in becoming law before the dissolution. 
In the present Parliament a Bill has been introduced 
by the Home Secretary and at present awaits a second 
reading in the House of Commons. The new Bill 
closely resembles its predecessor, although the drafting 
and arrangement have been improved, and it likewise 
aims" at giving effect to recommendations of the 
Departmental Committee which reported in 1919. It 
is intended to supersede all the existing legislation on 
its particular aspect of the subject, apart from the 
special Game Laws, and to secure uniformity, simpli¬ 
fication, and greater effectiveness. 

The Bill gives some general protection to all birds 
by the total prohibition of certain methods of destruc¬ 
tion and capture involving obvious cruelty. Bird- 
catching is to be strictly regulated, and prohibited on 
Sundays throughout the year, and on highways and 
commons at all times. In addition, special protection 
is given to different species according to three categories 
into which all birds are for this purpose to be divided. 
Birds named in the first category, with their nests and 
eggs, are to be protected absolutely at all times. Birds 
named in the second category, with their nests and 
eggs, are to be protected absolutely during the close 
season. The third category comprises all other species ; 
these, but not their nests and eggs, are to be protected 
during the close season except against the owner or 
occupier of the land and his agents. (The protection 
of nests is a useful innovation.) The general close 
season is from March x to August it. The woodcock 
has a special close season from February 1 to August 31, 
and the nests and eggs of the lapwing are not protected 
against the owners and occupiers of the land before 
April 15. 

The Home Secretary, and in Scotland the Secretary 
for Scotland, is to have power to vary the classification 
or the close season of any bird, either generally or 
locally. Injparticular, he has power to give the status 
of Category I. to all birds in any bird sanctuary; but 
he may make exceptions, which is a wise provision in 
view of the fact that the undue multiplication of at 
common aggressive species may be at the expense of 
the others which it is desired to protect. He may al#o 
grant exempting licences for scientific purposes. Tina 
is a useful provision, but care will he needed, to 
criminate between genuine investigators and the type 
of collector, especially of eggs, who leviesspedal toll 
on rare species and does nothing to increase 
logical knowledge. ; V ■:*; 
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Permits are also to be necessary before any imported 
foreign bird may be released in Great Britain. The case 
of the little-owl has taught its lesson, for this alien has 
become a pest and a menace to other birds in some 
parts, and has also tended to discredit the native owls, 
which have in reality quite different habits. In the 
exercise of these various powers the Home Secretary 
and the Secretary for Scotland are to be aided by 
advisory committees. These bodies are already in 
existence, for their institution was a recommendation 
of the Departmental Committee which had not to await 
legislation. 

The new Bill will introduce a welcome uniformity 
which is lacking under the present system whereby 
too much is left to the initiative of local authorities. 
In addition to administrative considerations, the 
migratory habits of very many species make it im¬ 
possible to deal logically or effectively with questions 
of protection from a local point of view. Variations 
between one district and another have also brought 
*the law into disrepute from its very complexity. In 
other ways, too, the new Bill is less cumbersome to 
administer and is simpler to understand. 

Apart from simplification, the new Bill should be 
more effective than the present law. It increases 
penalties and the powers of the police. It also makes 
it easier to prove an offence. The onus is put on any 
person found in possession of illegally taken birds or 
eggs, and taxidermists are to keep registers of all 
specimens coming within the scope of Categories I. and 
II, Similarly, it will no longer be possible to expose 
“ plover's ” eggs for sale more than five days after the 
beginning of protection : an absurd anomaly will 
thereby be removed. 

The new Bill is therefore greatly to be welcomed, and 
one may hope that with its official backing it may 
indeed cOrae into operation on the date proposed, 
January 1, 1926. It may perhaps be criticised, how¬ 
ever, on the ground that it does not go far enough. 
It is mainly uncommon birds that are listed in Categories 
I. and II., and there is not full protection for some of 
the common insectivorous species—for example, the 
swallow-—which are universally admitted to be beneficial 
as weU as beautiful. It may be answered that the law 
as a whole gains by avoiding the creation of too many 
offences^ and in any event there will be power to add 
to the schedules without the difficulty of a fresh appeal 
to Parliament The point may have importance when 
the question of international co-operation as regards 
spedes again comes forward, as there is 
gfound fov hoping ft will at an early date. 

sicjtwo general provisions which one misses 
jWm lhs B$l # although both were recommended by 


A Committee. It was proposes mat 
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the advisory committees were to conduct investigations 
into the economic status of various species, something 
corresponding to the Hungarian Institute of Ornithology 
or the U.S. Bureau of Biological Survey being con¬ 
templated ; at present, it does not appear that the 
committees are to be given the necessary machinery 
for performing this function, and they are defined as 
being purely advisory. The Departmental Committee 
also stressed the necessity for providing watchers for" 
bird sanctuaries, because an unguarded sanctuary 
becomes the obvious prey of collectors and pot-hunters 
and is therefore worse than useless. The cost of 
watchers at a few selected places would be trifling to 
the central or local authorities, but it is nevertheless a 
heavy burden upon the available voluntary sources of 
funds for this national work. A L. T. 

Egyptian Mathematics. 1 

The Rhind Mathematical Papyrus: Brittsh Museum 
j 0057 and 10058. Introduction, Transcription, 
Translation, and Commentary by Prof. T. Eric Peet. 
Pp. iv + 136 + 34 plates. (Liverpool: University 
Press of Liverpool, Ltd.; London: Hodder and 
Stoughton, Ltd., 1923.) 63^ net. 

II. 

A MONG the mathematical processes known to the 
Egyptians (for some few of which we have to 
go to the Berlin and Moscow papyri) were squaring and 
extraction of square roots, arithmetical progressions 
and simple geometrical progressions starting from 
unity, the solution of equations of the first degree, and 
a few simple cases of equations of the second degree. 
In geometry, or rather mensuration, they thoroughly 
understood the areas of square and rectangle; they 
knew pretty well how to deal with triangles, though 
precisely how much they knew is a more debatable 
matter; in a problem dealing with the truncated 
(isosceles) triangle, we recognise Hero's rpairifyov 
tcroo-KtfXft. They found the area of the circle by 
squaring & of its diameter, a near approximation 
—giving 7T» 3-160. . . . They knew the volume of the 
Cube and rectangular parallelepipedon; they found 
the volume of a cylinder by multiplying its height 
into the area of its base ; and one remarkable problem 
in the Moscow papyrus gives a correct solution for 
the frustum of a regular square pyramid. Their 
elaborate system of weights and measures Griffiths 
especially, and other writers, have sufficiently ex¬ 
plained. - 

Towards the dose of his admirable introductory 
chapter, Prof. Peet gives us a short but very interesting 

1 Continued from p. 90 a. 
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comparison between Egyptian mathematics and that 
of the pre-Semitic or Sumerian Babylonians. We 
know little or nothing of how this latter people worked 
their problems, for what they have left us consists of 
bare tables of multiplication and division, of squares, 
and of square and cube roots. But they were un¬ 
doubtedly versed in elaborate calculations, and two 
points in their mathematical system stand out as 
of the highest interest In the first place they used 
a sexagesimal notation, in which lie the roots of many 
things, including the division of the hour into 60 
minutes, and of the circle into 360 degrees (apparently a 
“smoothing” of the 365 days of the year), Euler 
was using a pure Sumenan notation when he went on 
from minutes and seconds to tienes (just as Ptolemy 
did), and even to quarts, quints and sexts The curious 
question arises whether this sexagesimal system was 
primitive, or was deliberately adopted for its ton- 
venience; and Prof. Peet, leaning to the latter view, 
shows that 10 remained a subordinate unit, and that 
even the numbers from six to ten are but derivatives 
of those from one to five The second point, marking 
a very high grade of mathematical insight, was the 
use of a “positional notation,” closely comparable 
to that which we ourselves inherit from the Moors. 
Thus, just as we understand, when wc write 365, 
that the 3 has to be multiplied by io 2 , etc , so the 
Sumenan could write 32 12 43, and mean or assume 
that the 32 was multiplied by 60 2 , and the 12 by 60 , 
the whole number was expressed as elegantly jn his 
notation as we express it by 115,963 The singular 
thing, however, is the apparent mixing up here of a 
decimal with the sexagesimal system , for the 32 was, 
literally, thirty-two, 1 e it was expressed by three 
tens and two units the fact being that their notation 
had only two signs, a unit and a ten, and was in this 
respect no more advanced than the Egyptian. 

Prof. Peet's short comparative sketch of Sumerian 
arithmetic contains many other curious things, into 
which we cannot follow him; it is a subject which be¬ 
comes more interestmg the more wc know of it. On one 
of its by-paths we have Hilprecht’s attempt to demon¬ 
strate that Plato’s mystical “ Number ” has its roots 
in the old sexagesimal system, deep down in Sumerian 
arithmetic; it may fall short of convincing, as Prof. 
Peet declares, but it is very interestmg indeed. The 
classical student may thank Prof Peet for his short 
but excellent epitome of what Herodotus, Strabo, 
Diodorus, and a few other Greeks have to say regard¬ 
ing Egyptian mathematics. Inter aha , he comes to 
the conclusion that the famous harpedonaptae , or rope- 
stretchers, were no more than land-measurers; in other 
words, that they used their rope just as our surveyors 
use their u chain.” 
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We need not try to epitomise the range of problems 
which the Rhind papyrus contains, much less to 
summarise the indispensable comments and explana¬ 
tions which Prof. Peet gives. But it may whet the 
student's appetite, and send him all the quicker to 
the book itself, if we quote as briefly as possible one 
or two actual problems. Let us begin with one of 
the problems of “ division of loaves,” which are merely 
simple exercises m the use of fractions. “ To divide 
nine loaves among ten men. You are to multiply 
i + by 10. 

The doing as it occurs • 


1 

ail 

s • s * "sxr 

/ 2 

T a 1 1 

4 

3 a * iV 

/ 8 

l\ 


Total, 9 loaves There is it.” 

As so often happens the working is not given, but 
only the proof: how the share of each man, namely, 
3 + 5 + Vo» ar rived at wc arc not told But evidently 


the Egyptian, dealing with (or rather with the 
idea of T l * a ), saw that he could handle it better, break 
it up more easily into aliquot parts, when in the form 
ij 1 He evidently found 30 a convenient 
mokhraj, and he uses it again and again, for his 
7, 8, and 9 loaves. When he proceeds to verify, by 
multiplying his result by 10, we sec how skilfully he 
uses his fractions, retaining only the aliquot parts; 
in his first duplication he sees at once, or knows from 

his tables, that that and that 

a 1 l 1 
u Hr + M' 

Note the curious phrase “ the doing as it occurs.” 
Prof, Peet goes to some pains to justify his render¬ 
ing; but Baillet (from whom he differs) is not the 
only scholar who has seen in these words the plain H Do 
thus," iroUt ovtws, which Hero employs in a similar 
way, and which reappear once more in the late Greek 
of the Akhmim papyrus. Hero of Alexandria has a 
great place, and Diophantus of Alexandria has a 
greater, among Greek mathematicians; but they may 
both of them have been Egyptians after all. I have, 
by the way, my doubts (however little they may be 
worth) even of the great Archimedes—for Sicily has 
been time ou* of mind a meeting-place of many races 
of men, I once asked a learned Orientalist what he 
would make of the name Archimedes, were he told 
that it was an Arab name, with the W A 1 * before A 
rough breathing softened by corruption into At* 
Without a moment’s hesitation he said “ Ai-H&m&d, 
of course I ” It would be strange indeed if Arehfcp^dpfy 
as great a mathematician as ever lived, was jplSt 
of those learned Simian Maghrebim, such 
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afterwards are said to have taught Leonardo Pisano 
ted Leonardo da Vinci himself. 

u A quantity whose fourth part is added to it 
'becomes 15” This is an example of what is commonly 
called the hau, or Atfa/>-caIculus. The word hau, or 
'k’w, Prof. Peet describes as a a mathematical-technical 
term equivalent to our * quantity’ ” ; he calls it a 
good example of the concrete nature of Egyptian 
mathematics. The Sanskrit arithmeticians use a 
precisely equivalent name ; the Arabs called it by a 
word meaning “ possession,” or u sum [of moneyj,” 
a meaning which survives in the “ avere ” of Leonardo. 
These arithmetical terms are curious and interesting 
in themselves ; and all the more because they are 
separate and distinct from another series with kindred 
meaning, which arose afterwards, including the Arabic 
shay, u the thing,” Italian cosa, German die Cos$ t etc,; 
these latter terms came in with algebra—“ la rAgle 
de la chose/' as they called it in the early sixteenth 
century. 

Coming back to our problem, the Egyptian proceeds 
as follows : “ Reckon with 4 . you are to make their 
(sic) quarter, namely 1 . total 5.” Here, as Rodet 
points out, the process is precisely that enjoined in 
the medieval (Moorish) arithmetics: Look for the 
smallest number such that we can take of it the frac¬ 
tions required, in the form of known numbers; and 
add these fractions to the number itself. “ Reckon 
with 5 to find 15 . . . the result is 3. Multiply 3 by 4, 
etc.” The problem is thus dealt with as one of simple 
proportion. The word which Prof. Peet translates 
" reckon with ” (w:h, w:k tp) has, by the way, been 
the subject of much discussion ; Prof. Peet’s rendering 
is at any rate on the safe side, and his explanation 
seems to be quite new. 

u I gq, three times into the hekat (bushel); a third 
of me is added to me, a third of a third is added to me, 
and a ninth of me is added to me, I return fully 
satisfied. What is it that says this ? ” The fractions 
are added together, and the whole is shown to amount 
by this quantity, then, the i bushel has 
to be divided, or rather, in the first instance, the unit 
has to be divided. After the usual process of 
" dimidi&tian ” i + * of the said amount are shown 
to sum up precisely to one ; and it is then easily shown 
that, in one bushel of 390 to, j + is equivalent to 
90 to. The whole procedure is purely arithmetical; 
there is no x, there is no equation—there is no 
algebra. 

A more difficult problem is : “A hundred loaves 
{in arithmetical proportion] to 5 men, one-seventh of 
the first three men to the two last. What is the 
riiffimnce oft share?” The regula falsi is applied: 
% art told, that is to say, to give one loaf to the first 
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man; but we are then told, or told to suppose, the 
common difference to be 5^—which is the crux of the 
problem. Prof. Peet says that “ the trial numbers chosen 
are not really arbitrary, but are chosen because they 
were already known to be suitable for the purpose.” Be 
that as it may, the old arithmetician would soon dis¬ 
cover the required progression by his usual method 
of trial and error; starting with one loaf as the first 
man's share, and trying successively common differences 
of one loaf, two loaves, etc., he would not be long of* 
finding when the three lowest terms were just one- 
seventh of the two highest. It is no difficult matter 
for us, nor was it perhaps for him, to see that under 
these conditions the common difference is always 5^ 
times the lowest term. 

The following simple problem illustrates some not¬ 
able features. “ To divide 3 setdt of land into 5 fields. 
You are to operate on 5 setdt to find 3 setdt of land.” 
Observe that whereas we should divide 3 setdt by 5, 
to find so many setdt or parts thereof, the Egyptian 
divides 3 setdt by 5 setdt , obtaining a pure number. 
He is right and logical in doing so, because his whole 
method consists in comparing two series of numbers , 
and demonstrating the equivalence between them, 
namely: 

1 5 

I | 2l 

/ A 1- 

Therefore, since 2\ + J sum up to 3, so also do ^ + 
sum up to the fraction required. But in his proof, 
when he has to multiply that quantity by 5, he does 
not speak of (l + ^ 0 ) setdt, for he knows that it is so 
much land which he is now multiplying, and he has 
no name or sign for TTi setdt, he has to translate his 
fraction at once into \ a setdt plus 10 cubits of land. 
He has passed from pure number to land-measure, 
with its own appropriate notation or nomenclature. 

The many more difficult problems, of mensuration 
of areas, volumes, etc ,are too lengthy to be dealt with 
here ; once more, we must refer the reader to Prof. 
Peet’s book. Its value lies not only in the new matter 
which it contains, but in the clear and very readable 
account it gives of what we already knew; it will 
hold its own for many a day as the best account of 
Egyptian mathematics ; it will add not a little to 
the high reputation which, as Craven fellow and 
Liverpool professor, as scholar, teacher and explorer, 
its author has already won. Prof. Peet has done all 
he claims to do, and from the Egyptologist’s point of 
view his task is done; but I fancy that the historian 
of mathematics has still a vast deal to do in the com¬ 
parative study of Egyptian and other early arithmetics* 

D'Arcy W. Thompson. 
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Physiology for Zoologists. 

Grundriss dtt vergletdunden Physiologic . Von Prof. 
W. von Buddenbrock. Erster Teil: Stnnesorgane 
und Nervensystem* Pp. iv + 276. (Berlin : Gebriider 
Borntraeger, 1924) 14*. 

HE first feeling of the reviewer in laying down 
this book by Freiherr W. v. Buddenbrock, 
professor of zoology at Kiel, is one of regret that it is 
not written in the English language so as to be more 
freely accessible to our university students of zoology. 
The publication of this comparatively elementary text¬ 
book may be taken as symptomatic of the growing 
appreciation on the part of zoological teachers of 
the importance of the physiological side of their 
subject. 

The habit, widespread during the past few decades, 
of exponents of the morphological and the physiological 
sides of the study of living creatures to ignore one 
another, has had deplorable results in slowing down 
progress by limiting that breadth of vision upon which 
all great advances depend. The book under review is 
not alone in suggesting that the end of this unfortunate 
period is at hand, and that it will be succeeded by one 
in which the new generation of zoologists will realise 
fully the importance of combining morphology and 
physiology together in fertile union. A phrase in the 
author’s preface suggests a possible danger which will 
have to be guarded against. As he correctly states, 
the present movement of zoology towards the physio¬ 
logical side is “ a sound reaction ” against the prevalent 
narrow morphology : the need will be to control this 
reaction and prevent it from going so far as merely to 
replace a relatively sterile morphological training by an 
equally sterile physiological. 

The present volume, constituting the first part of 
Freiherr v. Buddenbrock’s text-book, is devoted to the 
nervous system and is divided into two main sections, 
the first dealing with the senses and the second dealing 
with the physiology of the nervous system apart from 
sensation 

In the first of these the subject matter is treated 
according to the nature of the stimulus with which the 
particular sensation has to do—under such headings 
as “ Light sense,” “ Mechanical sense,” “ Chemical 
sense,” “Temperature sense”—each heading being in 
turn divided up under convenient sub-headings, Thus 
under the main heading “ Light sense ” we have 
special sections dealing with shadow-reflex, photo- 
kinetic reaction, effect of light upon the tonic con¬ 
traction of muscles, effect on direction of movement, 
conditioning factors of phototactic movements, station¬ 
ary orientation towards light, “ compass ” movement, 
appreciation of form, the eye as a piece of physical 
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apparatus, accessory arrangements of the eye, colour 
sense, black as a sensation; 

Under the heading “ Mechanical sense ” the author 
deals with touch, with the activities of such organs as the 
halteres of dipterous flies and the sensory tentacles of 
jelly-fish (concerned not with the setting free of definite 
reflex movements, but rather with the control of the 
ordinary movements of the body), with the sense of 
movement and the sense of position, the special 
activities of otocysts or statocysts in this connexion, 
and the sense of hearing. 

“ Chemical sense ” is dealt with under the headings 
smell and taste. Reference is ma<}e to the interesting 
work by Matthes upon the power of sniffing, i,e. drawing 
a current of the external medium through the olfactory 
organ, but it should have been mentioned that this 
faculty makes its appearance for the first time in the 
vertebrate series, not in urodele amphibians, but 
within the group of fishes. The fact that Lepidosiren 
possesses this power was observed nearly thirty years 
ago, and the description given in the text of the be¬ 
haviour of newts sniffing at pieces of earthworm under 
water is textually accurate for the behaviour of young 
Lepidosirens in similar circumstances. The manner in 
which the mechanism for sniffing has originated in 
evolution is also clearly indicated by one of the Dipnoi, 
namely, Protopterus, in its ontogenetic development. 

The second half of the volume opens with a short 
rdsutn6 of the general physiology of the nervous system, 
and this is followed by a sketch of what is known 
regarding the special physiology of the more important 
groups of invertebrates—Ccelenterata, Echinodermata, 
Annelida, Arthropoda, and Moliusca. In each case the 
treatment is just what is wanted by the student of 
zoology—only such matters being gone into as appear 
to the author to be, in the present state of knowledge, 
of real importance. The student’s interest is not 
smothered and his breadth of vision obscured by masses 
of detail. 

This special part ends with a short section on Verte¬ 
bra ta, in which are brought out the more important 
points in which this group differs from the invertebrate 
groups already dealt with. 

Differing as it does from preceding text-books on 
comparative physiology, Buddenbrock’s book is, to a 
certain extent, a pioneer Work. Misprints and slips in 
detail are comparatively few for a work of this character. 
The book is illustrated by simple, well-chosen, figures. 
The treatment, and a good deal of the substance, is 
original. 

While dotted about the pages of the book occur the 
names of investigators to whom we owe particular bits 
of knowledge, there is no attempt made to trace the 
historical development of the various parte at the 
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subject, nor are there given any references to literature. I a free use of the imagination in order to lure recruits 


Some may count these omissions as serious faults, but 
to the present reviewer they serve to awaken distant 
memories of dry-as-dust lectures, consisting of critical 
digests of the work of successive investigators, which 
were particularly effective in killing interest, and he 
cannot but think Buddenbrock’s method the better 
one. There are doubtless others who believe with him 
that modern biology has suffered much from its over¬ 
whelming literature. The easiest of all types of 
advanced teaching is that which consists of a series of 
excerpts from literature with more or less critical 
remarks attached, but it breeds a timorous, relatively 
sterile type of biologist who will either content himself 
with being a mere abstracter of other people’s work or, 
if he takes up original research, will seldom achieve 
more than the mere addition of more detail to that 
already existing. Buddenbrock’s book will leave its 
reader with the knowledge that comparative physiology 
is a real and live, if a young, science: it is one which, in 
the reviewer's opinion, should be read by all university 
students of advanced zoology. 

Yorkshire. 

Geology of Yorkshire: an Illustration of the Evolution 
of Northern England , By Prof. P. F. Kendall and 
Herbert E* Wroot 2 vols. Pp. xxii + 995 + 72 
plates. (Leeds : Prof. Kendall, Moor Ailcrton ; or 
H. E. Wroot, 99 Spencer Place, 1924.) 17 s. 6 d, net 

1 VERSIFIED beyond compare among counties, 
both in its surface features and in the range 
and exposure of its outcropping formations, Yorkshire 
has naturally given rise to a copious stream of geo¬ 
logical literature, which has flowed unceasingly ever 
since the establishment of stratigraphical studies within 
it more than a century ago The depth and strength 
of the current can be gauged well from this latest 
work, which is in all respects a powerful addition to 
the stream, with novel and serviceable attributes. 

By a happy combination of thorough geological 
knowledge with skilful literary art, the authors have 
contrived to produce a work which, while helpful to the 
ttained geologist, will appeal strongly to the much 
wider circle who, without high technical qualifications, 
desire to gab some understanding of the building and 
shaping of their county. While instructive about 
every formation in Yorkshire, it does not aim at giving 
a circumstantial account of the stratigraphy, but con¬ 
centrates mainly upon the parts which have been 
jMwjdcular objects of the senior author’s researches, 
thereby toftoducmg a touch of polemic which gives a 
> ipioe from impersonal compilations, however 

In the preface the authors plead for 
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to the science; and their plea has much in its favour, 
always provided that the recruits do not follow suit too 
quickly, as they are rather apt to do. 

Among the subjects thus accentuated are the reef- 
knolls and the underground drainage-channels of the 
Carboniferous Limestone country; the “ wash-outs ” 
of the Coal Measures ; the growth-in-place origin of 
coal; the “ cleat ” in coal; the deltaic character of the 
Millstone Grit; the “ brockram ” of the Permian and 
other evidence for desert conditions in the rocks ; the 
life-history of the fossil cephalopods; the components of 
the chalk ; the development of the river-system ; the 
Pleistocene glaciation, with special reference to the 
overflow channels and other evidence for glacial lakes; 
and various matters of economic interest 
.The authors state their opinions, not 11 dogmatically 
as Articles of Faith, but as working hypotheses for the 
reader's own confirmation or rejection in face of the 
phenomena,” and with tins attitude they will doubtless 
welcome the criticism likely to be aroused at points 
which we have not space to specify. 

The technical matter of the work is pleasantly 
relieved by anecdotal and personal touches, and by 
biographical sketches, with portraits, of most of the 
past workers in Yorkshire geology; so that the reader 
is provided with .the history, as well as with the inter¬ 
pretation, of the stratigraphy. The work is divided 
into three parts : the first (655 pp) being the main 
text, to which we have just referred ; the second (70 
pp.), a description of the geological sections and 
features to be observed along the principal railways ; 
and the third (230 pp.), “ Specimen days in Yorkshire,” 
intended as a guide to a senes of geological excursions 
covering every part of the county. In the last two 
parts the local descriptions serve to amplify and 
systematise the stratigraphical account in the main 
text, so that in one part or another the student is 
provided with a fairly full account of every formation. 
Fully illustrated with well-chosen and well-printed 
plates and text-figures, many reproducing the artistic 
geological photographs which we owe to the ripe 
judgment and skill of Mr. Godfrey Bingley, the work, 
beside its scientific consequence, cannot fail to arouse 
pleasurable memories in any one who has ever felt the 
spell of the Yorkshire scenery. 

In these days of dear printing, the cheapness of the 
work is amazing, but is explained by the authors in the 
preface. Failing to find an amenable publisher or 
practicable terms for printing at home, they have had 
the printing done in Vienna, and are themselves the 
publishers and distributors. 

The result has justified the experiment, as the 
typing is excellent and the misprints few and un- 
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important* The copy before us is bound as a single 
volume, but we understand that the work is now 
bound in two volumes and will be supplied in this form 
only, which is certainly the better way in view of the 
intent that Parts II. and III. are to serve as a local 
guide-book. For such a purpose the single volume is 
decidedly too bulky 

As a point of minor criticism, we may note that the 
dual authorship is curiously exemplified by the numer¬ 
ous instances in which the senior author is referred to 
by name or in the third person, a construction which 
unnecessarily accentuates the duality. 

G. W Lamplugh. 


The Falkland Islands. 

The Falkland Islands By V F. Boyson. With 
Notes on the Natural History, by Rupert Vallentin. 
Pp. 414+24 plates. (Oxford. Clarendon Press; 
London: Oxford University Press, 1924 ) 15s net. 

E ARLY in the sixteenth century a group of islands 
to the east of Patagonia began to appear on 
charts It is not clear who first sighted them, but 
Miss Boyson is inclined to give the honour to Amerigo 
Vespucci and to identify with the Falkland Islands 
the land which the Florentine astronomer claimed to 
have discovered in 1502. In any case, the history of 
the Falklands did not begin until the voyage of Caven¬ 
dish and Davis in 1592. From then until the battle 
Of the Falklands, Miss Boyson traces the varied history 
of the islands and the adventures of rival whalers and 
settlers which led to the curious claim of the Argentme 
to the sovereignty of the group, a claim that was main¬ 
tained long after they had become a British colony 
inhabited entirely by British settlers. 

From a scientific point of view, the second half of 
the book is of most interest in its full treatment of the 
cattle and sheep-farming and of the sealing and whaling 
m Falkland waters. To these chapters are added 
others on the climate and natural history. The cattle 
introduced by the early settlers eventually ran wild, 
but were gradually exterminated as sheep became the 
chief interest of the settlers. This occupation also led 
to the extermination of the Falkland Islands fox, which 
was said, with good reason, to attack and kill sheep. 
Whaling has now left the islands for the dependencies, 
and fur-sealing for many years has been prohibited on 
Falkland coasts in an attempt to preserve the few 
remaining fur seals, but in the past both occupations 
largely influenced the history of the islands. 

The chapters on natural history are by Mr. R. 
Vallentin and are based on his own work and collections 
with some, but not complete, references to other 
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workers in this field. The chapters on climate, stone 
rivers, and flora are, however, apparently by Miss 
Boyson. The remarkable stone rivers were originally 
attributed to volcanic action but now are generally 
explained by a downward creeping movement of water¬ 
logged soil, a process of solifluction during the ice age 
when the climate was not cold enough to allow glaciers 
to form but permitted a thick snow covering in winter. 
Miss Boyson scarcely touches on the problem of the 
former connexion of the Falklands with the arc of 
folding connecting South America with Graham Land. 
A problem of interest which she discusses is the so-called 
forest bed of coniferous tree-trunks discovered at West 
Point Island some years ago. Opinion now inclines 
to the belief that it is built of driftwood. If it is not, 
it certainly points to a change of climate in quaternary 
times. The volume is beautifully illustrated and pro¬ 
vided with a good map. The historical part in par¬ 
ticular is well documented. Altogether it is a work of 
great value and fills a distinct gap among authoritative 
works on the British Empire. 


Our Bookshelf. 

Handbuch der Pflanzenanatomie . Herausgegeben von 

Prof. K. Linsbauer. Allgemeiner Teil: Cytologic. 

Band 1 : Die Plastiden. Von Dr Paul N. Schitehoff. 

Pp. iv + 224. (Berlin : Gebriider Bomtraeger, 1924.) 

14*. 9 ^- 

The volume under notice is one of a series on plant 
anatomy and cytology. Plastids are probably the 
most characteristic bodies in plant, as contrasted with 
animal, cells. As a compilation of nearly all that is 
known concerning the structure and physiology of 
plastids, this work will fill a useful place. The extent 
of the literature bearing on the subject may be judged 
from the literature list of more than 700 titles. The 
great range of plastid form and structure is considered 
for the different groups of plants, including leucoplasts 
and elaioplasts as well as the various forms of chromato* 
phores. Under the heading “ Constituents of Plastids ” 
the chemical composition of chlorophyll and other 
pigments, such as fucoxanthin and the carotinoids, is 
briefly considered. The physiology of chloroplast 
movement and of greening are discussed, as well &$ 
such subjects as “ complementary chromatic adapta¬ 
tion.” Carbon assimilation, which has its seat in the 
chloroplasts, is considered at length as a process, a nd 
also in relation to the internal physiology and the 
external environment (light, temperature, and carbon 
dioxide content) of the plant. 

In the final section on the " pathology of plastids 0 
the phenomena of chlorosis, mottling, chimseras apd 
similar topics are included. In this connexion not only 
the histological structure but also the hereditary 
behaviour is discussed. The relation of pla irtid? to 
mitochondria is also considered in another bait, but 
there is no allusion to the important work of Lmdfttrotn 
and others on the inheritance of plastid differences in 
varieties of maize. R, R f 
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Shaman, Saiva and Sufi; a Study of the Evolution of 
Malay Magic . By Dr. R. 0 . Winstedt. Pp. vii + 
191. (London, Bombay and Sydney : Constable and 
Co., Ltd., 1925.) 12 s. net. 

Malaya has served as a melting-pot of many creeds as 
it has been the meeting place of many racial strains. 
Aboriginal tribes, Malays, themselves a composite 
people, Hindus, Buddhists, and Arabs have all contri¬ 
buted to the conglomerate which comes under the 
general term of Malay religion. For although in theory 
a strict Mohammedan, the Malay sees no incongruity in 
the inclusion of primitive charms among his invocations, 
and in the prominence, sometimes pre-eminence, of the 
magician in relation to the Moslem teacher. Although 
Skeat in his “ Malay Magic ” was well aware of the 
composite character of his material, any analysis, 
except incidentally or when essential to the exposition 
of his subject, lay outside the scope of his book. The 
beliefs of the Malays, however, invite, or rather demand, 
comparative treatment How far, for example, is the 
remarkable prominence of the magician in Malay ritual 
to be regarded as characteristic of a stage of primitive 
belief? How far can it, as an accompaniment of a 
peculiar racial strain, be correlated with the highly- 
strung Malay temperament ? 

Dr. Winstedt’s book is an invaluable, indeed, an 
indispensable, antecedent to comparative study. He 
has analysed the tangle into its component parts, 
describing first the development of the Malay from 
animist to Muslim, and then the beliefs and rites of 
each stage. His concluding chapter, which deals with 
the relation of the magician and all he stands for to 
the Sufi and Sufi pantheism, is perhaps the most valuable 
and its subject matter the least generally familiar in 
the book. 

The Spirit of the Wild . By H. W. Shepheard-Walwyn. 
Pp. xx + 220 + 38 plates. (London : John Lane, The 
Bodley Head, Ltd , 1924) 12 s 6d. net. 

The author of this book possesses an unusual combina¬ 
tion of qualities—a lively interest in and sympathy 
with animals, keen powers of observation, a facile pen, 
and a sense of humour. It is not surprising that they 
should have resulted in the most refreshing book on 
British mammals that we have read for some time. It 
is not that Mr. Shepheard-Walwyn has anything really 
new to tell, so much as the arresting and interesting way 
in which he puts on record his keen observations of 
living animals, imparting to the reader some of his own 
enthusiasm for and sympathy with them. 

The author does, however, present a new view-point. 
His book contains twenty-two chapters, each dealing 
with one British mammal, and he has endeavoured to 
sum up in the titles to his chapters the outstanding 
trait in the character of the animal he is discussing, the 
driving force which directs its every action, which he 
calls its spirit. Thus the fox is directed by the Spirit of 
Craft; the mole,the Spirit of Energy ; the vole,the Spirit 
of Vulgarity, and so on. It is an interesting point of 
view, wad, whether one agrees with the author or not, 
one is bound to admit that he has managed to convey, 
both in the titles and in the subject matter of his 
chapters, a living picture of the animals described, and, 
*m the wliole, we should ggree with his summing up of 
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The book is beautifully illustrated by a series of clear 
photographs, mainly by Mr. H. Mortimer Batten and 
Miss Francis Pitt, but including some by the author, 
Mr. R. Kearton and others. This is altogether a delight¬ 
ful book, and we hope it is not the last that the author 
will produce. 

Probleme der Astronomie. Festschrift fur Hugo v. 
Seeliger dem Forscher und Lehrer zum Fiinfund- 
siebzigsten Geburtstage. Pp. iv + 475 + 3 Tafeln. 
(Berlin : Julius Springer, 1924.) 45 gold marks. 

It will be a source of satisfaction to all astronomers 
that this bouquet of writings gathered in homage to 
Seeliger was published before his lamented death in 
December last. The volume consists of thirty-six 
papers, embracing subjects from abstract dynamics on 
one hand to the latest astrophysical problems, both 
experimental and theoretical, on the other. The value 
of the contributions is sufficiently guaranteed by the 
list of authors, and though selection is invidious, the 
names of Jeans, Eddington, Schwarzschild (presumably 
a hitherto unpublished fragment), von Zeipel, Eberhard, 
Kohlschiitter, Plaskett, Emden, Bergstrand. Schlesinger 
and Shapley will give an indication of the standard 
maintained. Some of the articles consist entirely of 
original research. Others give a general summary of 
recent work in some particular branch—summaries not 
easily found elsewhere. As particularly valuable ones 
may be mentioned LudendorfFs “ On the relations 
between the different classes of variable stars,” and 
Guthnick’s ‘‘Twelve years of photoelectric photometry 
at the Berlin Observatory ”; also Stromgren’s (of 
which the title had better be left untranslated) “ Zu 
Durchmusterung des Probleme restreint A paper by 
van Rhijn contains evidence throwing doubt upon 
the supposed non-existence of M-stars intermediate 
between giants and dwarfs. Many of the papers are 
such as can be read with ease by those not specialists 
in the particular subjects concerned E A. M. 

The Statesman's Year Book : Statistical and Historical 
Annual of the States of the World for the Year 1925. 
Edited by Sir John Scott Keltie and Dr M. Epstein. 
Sixty-second Annual Publication; revised after 
Official Returns. Pp. xxxv+1531. (London : Mac¬ 
millan and Co., Ltd., 1925.) 20s net. 

The new edition of this indispensable work of reference 
appears with its unfailing regularity, and has, as usual, 
undergone complete revision in its voluminous statis¬ 
tics. As the world settles down there are fewer change? 
in territorial jurisdiction to record than in recent years, 
and the number of independent states has ceased to 
grow. The section on Arabia has been recast and 
contains a great deal of useful information of recent 
date. More Russian statistics are now given than was 
possible p. few years ago. The bibliographies attached 
to each state are a valuable feature of the book, and 
they have shared the careful revision. Coloured maps 
show the new boundary between Britain and Italy in 
Jubaland, and the allied zones of occupation on the 
Rhine. The introductory tables give statistics of 
world production of coal, iron, and other commodities 
and facts concerning the League of Nations. In spite 
of its 1530 pages, the volume is not two inches thick, 
which adds to its convenience for reference. 
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Letters to the Editor* 

\Tke Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
Can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended fot 
this or any other part of Nature. No notice ts 
taken of anonymous communications .] 

The Coherence of Superposed X-Radiations. 

What is probably the most remarkable conclusion 
from the investigation of the J phenomenon is that 
two superposed X-radiations produce effects which 
are not the sum of those of the two constituent 
radiations, but are due to the compound radiation as 
a whole. It is not merely that a constituent of one 
radiation produces effects in atoms traversed when 
those atoms are exposed to the action of one or more 
constituents of the other beam ; it is much more 
than that The compound radiation, so far as the J 
phenomenon is concerned, behaves as an entity with 
properties of its own dependent upon (average) 
penetrating power and not on constituent wave¬ 
lengths. This follows as a necessary consequence 
of the laws which we have found, and have already 
stated ("The J Phenomenon in X-rays/’ Phil Mag , 
May 1925). We have, however, just obtained the 
most direct and convincing proof of this. 

The absorption of an X-radiation scattered from a 
plate of aluminium was studied by placing an in¬ 
creasing number of thin aluminium sheets in its path 
to an electroscope It was found that at a thickness 
of o 05 cm. of absorbing aluminium the intensity as 
measured in the electroscope suddenly dropped by 
about 7 5 per cent. This was the / a discontinuity, 
as it occurred when the average absorption coefficient 
(M‘Ip)a 1 was about 2 o. Thick plates of aluminium 
were then placed behind the first scattering plate so 
that while the original radiation studied was un¬ 
changed, there was superposed upon it the more 
penetrating radiation from a much thicker layer, 
making the combined radiation (on the average) 
more penetrating On filtering this combined radia¬ 
tion by aluminium as before, no discontinuity was 
observed at the stage found in the first experiment— 
that is, the discontinuity no longer occurred even in 
the absorption of that part of the radiation from the 
first scattering plate. Instead of this a discontinuity 
of the same magnitude (relative) occurred when the 
filtering sheets had a thickness 0*02 cm. which was 
the appropriate position for the discontinuity in the 
radiation as a whole. By " appropriate position " we 
mean the thickness of aluminium at which the beam 
as a whole reached the critical absorption coefficient 
characteristic of the absorber. 

Thus two beams which, because of differing 
penetrating powers, exhibit the discontinuity at 
differing filtering thicknesses of aluminium, when 
superposed exhibit not two discontinuities at these 
thicknesses, but one discontinuity of double magni¬ 
tude (*.*. unaltered relative magnitude) at a thickness 
between the two shown by its constituents. All this 
is perfectly consistent with our results from scores of 
experiments, the discontinuity occurs not at a cer¬ 
tain wave-length but at a definite " absorption co¬ 
efficient ” for the whole beam—an absorption co¬ 
efficient with which we are now perfectly familiar. 

The phenomenon may perhaps be more dearly 
described as one dependent on something analogous 
to temperature of the X-radiation as a whole, though 
it is impossible as yet to see how far the analogy vail 
take us. For ** absorption coefficient " is more pre¬ 
cisely the fractional rate of diminution of ionisation 
in air (or other gas) with the mass per unit area of 
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aluminium traversed. This again is approximately 
the rate (fractional) of transfer of energy from the 
radiation to the matter through which it passes, (In 
the case of a fluid flowing with constant speed through 
a substance, this would be governed by temperature 
of the fluid) i 

Indeed, ail our experiments on the J phenomenon 
show detachment from mere wave-length and de- 

? endence on this absorption coefficient of radiation* 
he analogy goes further, however, for there is very 
strong evidence indeed that the J absorption dis¬ 
continuities we have observed are of such a magnitude 
as just to compensate for a deficiency of absorption 
which under slightly different conditions takes place 
continuously. (Such discontinuities occur of course 
when a Jiquid is superheated or a vapour super¬ 
saturated : there takes place suddenly what would 
under favourable conditions have been a more gradual 
change of state.) Correspondingly, when the X-radia¬ 
tion is transmitted through matter, absorption does 
not take place at the rate which appears under 
slightly different conditions; but when the discon¬ 
tinuity does occur, the deficiency in absorption 
occurring previously appears quite suddenly. It is 
as though there were a sudden evaporation (or 
condensation) of the energy of radiation, when this 
is in an unstable state so far as its relation with the 
surrounding matter is concerned, the energy of the 
radiation being transferred to electrons m the matter 
traversed. 

It ought not to be necessary to say that in the 
above expenment the whole process can be repeated 
in inverse order, any feature of it can be repeated, 
the discontinuities may be displaced,—in fact, the 
whole of the phenomenon is under perfect control. 
The magnitude of these discontinuities, too, is re¬ 
markably constant, a long series of experiments giving 
a drop of (77^05) per cent, consistently. Again, 
we should emphasise that this experiment, though 
particularly controllable, accurate, and striking, only 
verifies what, m this laboratory, has been observed 
less directly in a hundred experiments. The condi¬ 
tions for this *' coherence ” and its limitations are at 
present being further studied. 

We take this opportunity, too, of announcing that 
we are now able to show the three discontinuities 
Ju J% and / 8 one after the other bv progressive 
filtering of a selected X-radiation. Each is indicated 
by a drop of about 10 per cent, in the intensity of 
the radiation as usually measured h was first 
observed in a scattered radiation; J t in a charac¬ 
teristic radiation (AT series); J B in a primary radia¬ 
tion We now have them all exhibited in one radia¬ 
tion 

We sliall describe elsewhere the application of the 
J phenomenon to scattered X-rays. 

C. G. Barkla. 

Gladys I. Mackenzie* 

University of Edinburgh, 

May 30. 


Radio Transmission Round the Barth. 

A theory which would explain the facts of long¬ 
distance radio transmission must take into account 
the differences between day and night transmission, 
long- and short-wave transmission, etc., and must 
connect these with a plausible assumption with 
regard to the constitution of the upper conducting or 
refracting layer, which is believed to function as the 
chief agency in bending the rays round the earth. 

The effect on transmission of puch a layer, which 
has been shown by many eminent scientific men to 
account in an adequate way for the bkmb iNg of theray* 


NATURE 


943 


June 20, 1925] 

round the earth, is determined entirely by its capacity 
for absorption of the energy of the rays which pass by 
or through it, G. N, Watson has shown that in the 
special case investigated by him, the absorption 
suffered by a wave travelling m the space between 
two concentric shells of resisting material is the same 
as it would have been had the bounding surfaces been 
plane instead of spherical. Thus to a fairly high 
degree of accuracy, absorption and bending are inde¬ 
pendent of each other, and, as is physically fairly 
apparent, we can calculate each independently of the 
other. 

It should, therefore, suffice to the first approxima¬ 
tion to determine the absorption in the more simple 
case of transmission between plane bounding surfaces, 
to get at least a rough measure of the actual absorp¬ 
tion in the transmission of waves round the earth. 

I should like to give here the results of such an 
investigation, especially as it seems to explain in a 
broad way all the main features of long-distance 
transmission in daytime. In this investigation a 
radially symmetrical transmitter was assumed to be 
situated on the earth's surface. At a height “ H " 
above the earth a reflecting layer was postulated, and 
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the complete problem of the spreading out of electro¬ 
magnetic waves between the two layers was investi¬ 
gated for all values of electrical constants of the layer 
as well as for all wave-lengths in the radio range. The 


as well as for all wave-lengths in the radio range. The 
constants of the medium which enter directly into the 
equations are “ resistivity ” and " dielectric constant ” 
These in their turn depend on the ionic mechanism of 
tile conducting layer, according to the well-known 
relations of the ionic theory. 

By assuming that in daylight the height of the 
upper layer is approximately 40 km., in accordance 
with the evidence given in a previous letter to 
Nature (April 4), ana that r, the mean time between 
collisions, is of the order of io-*, we obtain results 
which, so far as measurements have been made, are in 
rough agreement with the observed facts of long- 
distance transmission. The theory indicates that 
there are in general two types of wave: first, a cylin¬ 
drical wave which varies inversely as the square root 
of the distance, multiplied, of course, by a suitable 
attenuation factor; and, secondly, a spherical wave 
varying inversely as the distance, The relative 
importance of, these two types is a function of the 
wave 4 ength and distance. 

The theory further indicates that there are in the 
dayrifne' three fairly well defined ranges of wave¬ 
length, each characterised by a different type of 
the transitions from range to range occur- 


Ity ring approximately at 40 m. and 4000 m. Short waves 
by less than 40 m, of the cylindrical type, and long waves 
he greater than 4000 m of the same type, suffer only 
on small absorptions ; the waves intermediate between 
ien 40 m and 4000 m. being characterised by large 
ne absorption. In this range only, the spherical type 
ien of wave is the most important, but here the theory no 
gh longer applies, since this type of wave is largely 
le- modified by the earth’s curvature 
rly The physical aspect of these effects is fairly obvious, 
he for if the layer were either a perfect metallic conductor 
or a perfect dielectric with a dielectric constant less 
1a- than unity, the waves would be transmitted round the 
5 le earth without loss. On the long waves, where r is 

es, small compared with the time period of the waves, the 

*p- layer acts as a good metallic conductor, on the other 
hand, on very short waves the effect of colhsional 
an dissipation is very much reduced and the layer acts 
a as an almost perfect dielectric which with ionic load- 
ice ing has an effective dielectric constant less than unity, 
a and consequently bends the rays round the earth with 
be only little loss. 

[ ” In the intermediate range the loss is a maximum 
nd and the absorption is consequently at its greatest. 

This should serve in a rough manner to 
illustrate the numerical results which are shown 
in the diagram (Fig 1) The ordinates here 
represent the logarithm of the intensity, and 
the abscissae the logarithm of the frequency ; 
the curves are calculated for transmitters of con- 
9 7 ”^*00** stant ” metre amps 1 e the product of the 

c -f j 00 current in the aerial and the effective height of 

n ' **° the aerial is assumed constant 

The most marked characteristic of this 
diagram is the drop in intensity in the inter¬ 
mediate range of wave-lengths, and the sudden 
rise in signal strength on short waves This 
illustrates very well the known fact that the 
absorption on 100 m , say, is so high that 
transmission over distances greater than about 
2000 km in daylight is impossible, whereas on 
30 m , daylight transmission over quite long 
*•* *»*+t*»c* distances, 1 e . greater than 10,000 km , has been 
achieved with only little transmitting power 
On the long-wave range, t.e waves greater 
than about 5000 m , the agreement with theory is 
ro- quite close, for a large number of measurements have 
iti- been made at varying distances from the transmission 
fer stations which agree quite definitely with a trans- 
*he mission formula based on the conducting layer theory 
:he (G. N. Watson, Proc Royal Soc., A, vol 9*5, July 15, 
t ” 1919), i,e. of the form * 
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It would appear, then, that what may tie called the 
Ecclea-Larmor theory of refractive bending, and the 
Watson theory of a conducting layer, are each appli¬ 
cable in their particular range of wave-length ; the 
former for very short waves, and the latter for very 
long ones. T. L. Eckbrsley. 

Research Department, 

Marconi’s Wireless Telegraph Co , Ltd,, 
Chelmsford. 

Spiral Springs of Quarts. 

In connexion with some work on gravitation, I 
felt the need of a spiral spring of greater delicacy than 
is ordinarily met with in the laboratory v With the 
help of pxy assistant, Mr, A. Glodenis, I have succeeded 
in making satisfactory springs of quartz. Our very 
first effort with an improvised apparatus resulted in 
a spring of four turns of about two centimetres 
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diameter, possessing excellent elastic properties. 
Three one-hundredths of a gram gave an extension of 
one centimetre—this was indeed a short and powerful 
spring in comparison with those we succeeded in 
making later. 

The following is the method of manufacture. 

A small hole is drilled mto the body of a carbon 
cylinder near one end, a splinter of fused quartz being 
driven into this hole Having fixed the cylinder in 
place as the protruding axle of a mounted wheel, the 
splinter of quartz is fused to a fixed piece of fused 
quartz by means of the oxy-acetylene flame The 

J unction, kept as near to the cylinder as possible, is 
cept constantly heated, while the carbon cylinder 
moves uniformly with the motion of an advancing 
screw 

It is better to split the cylinder into two halves, 
separating them at the ends by means of two slightly 
tapering wedges Having wound a spring, the 
wedges are carefully extracted and both halves of the 
cylinder are brought mto contact, whereupon the 
spring can be gently blown on to a thinner glass rod. 

Carbon is used because it resists fusion and because 
it is easier to see the spring on a black background 
To avoid impairment of vision, it is advisable to view 
the fusion of the quartz under coloured glass. 

K. Sliupas 

The Physical J laboratory, 

The University of Lithuania, 

Kaunas, May 4. 


I have read the letter on "Spiral Springs of 

uartz " by Dr. Sliupas with very great interest, and 

should like, if he will allow me to do so, to con¬ 
gratulate lum and his assistant, Mr Glodems, on 
their success. 

When I was working on quartz fibres in the late 
’eighties of the last century I made an attempt in this 
direction, but an unsuccessful one This was based on 
a perfectly successful production of a helical spring 
made of spun glass, and though I showed that at the 
time I do not lemember describing its mode of pro¬ 
duction. I turned a slightly tapering iron mandrel 
about 1 \ ( inch (5 mm ) m diameter and mounted it so 
that it could be turned round with its axis either level 
or slightly inclined A length of spun glass was 
attached near one end of the mandrel with (b think) 
a spot of shellac \ armsh When this was dry a weight 
was attached to the lower end of the glass fibre The 
weight was wound up by turning the mandrel as by 
a windlass and the other end was similarly fastened 
The helix could be wound either close or with any 
pacing desired by suitable inclination of the axis 
The mandrel wrapped with fibre was then buned in 
fine gunpowder charcoal in a box and heated to fix 
the form of the helix. At my first attempt I employed 
a red heat, but the chemical action of the charcoal 
reduced the lead m the glass and it was no use. 
Heating another one to some unknown temperature 
below a red heat completely fixed the form, but in this 
case the lead was not reduced and a perfect weighing 
machine was so made. The slight taper facilitated 
removal of the fibre from the mandrel. I am afraid 
to say now what small amount was within the limit 
of observation. 

What surprises me about the method of Dr. Sliupas 
is that he should be able to produce the quartz fibre 
practically in contact with the carbon cylinder and of 
useful uniformity. I note that he used acetylene, 
which I have always feared might have some action 
on the quartz. For this reason I have never used it 
or coal gas, only hydrogen. So far as I can remember 
now I found that a quartz fibre treated in the manner 
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which succeeded with glass had become rotten* and in 
the light of the reduced lead in the glass 1 had some 
misgivings as to the immunity of the quartz, but I 
did not pursue the matter. 

The glass spring made as described above was 
perfect m its regularity of form* I have some vague 
recollection that I found that spun glass annealed as 
described was much more free from " after-working H 
than raw spun glass, but the perfection of the quartz 
fibre in this respect caused me to lose interest in the 
improvement of glass. C. V. Bovs. 


Bio luminescence . 

Recently I had occasion to make an electrical 
joint in the dark, and while unrolling the insulating 
tape I observed along the line of separation a band 
of green light. The tape in question is manufactured 
by the County Chemical Company, Ltd # of Birming¬ 
ham, under the trade name 11 Chemico *' Several 
other types of adhesive tape that were examined did 
not exhibit the phenomenon. 

As the green colour immediately recalled the 
appearance of the light emitted by certain living 
organisms, I have ventured to use the above heading, 
" Bioluminescence." 

When the tape is unrolled slowly in a dark room, 
a faint band of green light appears A9 the speed of 
unrolling is increased, the intensity of the light 
becomes greater, but the colour does not change At 
moderate speeds the light is remarkably vivid. 

Its appearance is not due to any electrical charge 
which might have been imparted, for example, during 
the initial winding of the roll. If the unrolled tape 
is slowly but firmly rewound, the light will again 
appear when the tape is unwound. Passing the roll 
repeatedly through a Bunsen flame does not destroy 
or even appreciably reduce the quantity of light 
evolved, if the tape is unrolled while totally sub¬ 
merged in Cold water, the light appears quite as 
vivid as in air, but in hot water the intensity is 
slightly reduced. Similarly, when the tape is heated 
in air, the intensity appears to be affected, presumably 
owing to some variation of the viscosity of the 
adhesive medium 

When the line of separation is examined under the 
microscope, it will be seen that numerous elastic 
threads are produced and ruptured in the process of 
unrolling. It is only when the unrolling is stopped 
that these threads can be seen, as they cannot readily 
be distinguished when the green light appears, owing 
to its intensity, 

The energy expended in the actual production of 
the light is probably very small. It is not to be 
gauged by the energy required to unroll the tape; 
the same force may be required to unroll two tapes, 
one of which emits light whereas the other does not. 

There can be little doubt that the phenomenon is 
one of mechanical luminescence ; the sudden exten¬ 
sion and possible rupture of the tenacious threads 
into which the adhesive material is drawn apparently 
results in the emission of light. The question arises 
as to whether or not the light occurs during the 
extension of a thread or at the moment of rupture. 
If under a low power microscope the tape is unwound 
so slowly that the extension and rupture of the 
threads can be observed, it will be seen that the 
rupture is confined to about one-third of the total 
length of the threads, including their thickened roots, 
If now the speed of unrolling is increased until the 
light appears, it will be seen that the whole of the 
threads, including the thickened roots, are illuminated. 

while it is conceivable that, even if the light were 
only produced at the moment of rupture, it need not 

* \<\ 




necessarily be confined to the region of rupture, the 
evidence seems to be in favour of the luminescence 
being^tt^result of the sudden extension of the viscous 

In view of the uncertainty that exists regarding 
the source of bioluminescence and the scantiness of 
the evidence in support of even the oxidation theory, 
3, source of light that so closely resembles that 
emitted, for example by the glow-worm, must be of 
interest to zoologists and be worthy of further 
consideration. 

It is suggestive that the contents of the luminous 
cells are so often described as oily, glutinous, and 
viscid. Is it not possible, therefore, that these 
gelatinous cells or tneir granular contents may be 
capable of sudden longitudinal extension with the 
production of light of a bioluminous character ? 

James Weir French. 

Anniesland, Glasgow, W.2, 

May n. 


Dosage with Ultra-Violet Radiation* 

Thi: beneficial results obtained in the treatment 
of many diseases by the application of ultra - violet 
radiations raise the question as to which radiation 
and what amount is specific to a certain effect. This 
question is rendered the more difficult of answer by 
tnc variety of sources used and the lack of specification 
. of the exact conditions of operation. 

The variables affecting the health and vitality of 
a living subject undergoing treatment are sufficiently 
numerous in themselves to warrant that the ultra¬ 
violet radiation used shall be fixed in its character. 
Records of treatment and effect (which must now 
daily be compiled) would be rendered the more 
valuable if the radiations used could be specified 
The more accurate the specification is made, both as 
to spectral character of the radiation as a whole and 
as to the energy distribution among the various 
wave-lengths used, the more rapidly will progress 
result. At best, measurements of ultra-violet energy 
are difficult, and it is not hoped or suggested that 
each person responsible for the administration of 
Ultra-violet radiation would make such energy 
measurements. Help, however, must be afforded to 
the general user by those exclusively engaged in the 
study of ultra-violet radiation by intensive attempts 
at complete and accurate standardisation of the 
radiations used and m the development of steady 
fool-proof sources. Both are problems difficult of 
accomplishment but not impossible, and must 
ultimately be solved. 

Of the devices used as sources of ultra-violet 
radiation, constancy in the spectral distribution of 
energy Is not approached by any open arc device. 
Closer realisation of such constancy is given by the 
use of quartz-enclosed arcs. Referring particularly to 
mercury vapour lamps, with due specification of the 
power input and the conditions of use (ventilation, 
etc.), approximately constant radiation characteristics 
ale realised. The fulfilment of the requirements of 
ooustancy and reproducibility of radiation, to be 
obtained by the use of an enclosed arc, goes hand in 
band with the advantages of the manipulation of a 
fixed dosed unit requiring little or no adjustment 

Apart from the sun and open arcs, there exist but 
' three noteworthy sources of ultra-violet radiation 
available tor therapeutic purposes—the mercury arc, 
the tungsten arc, and the super-heated tungsten 
fiSunent—each being enclosed in a fused quartz 
-O0htatoer. The spectral diameters of the radiation 
obtain®d from these three sources, however, differ 
/imdy* The,continuous spectrum of the tungsten 
made to reach 190 m but the energy 


in this region is small. The spectrum of the tungsten 
arc is closely packed with lines, none of which carry 
a preponderating share of energy. This spectrum, 
tails rapidly in intensity towards 200 w. The mercury 
arc spectrum, on the other hand, which extends well 
into the deep ultra-violet, has the energy of its uUfa- 
violet radiation concentrated about relatively few 
wave-lengths. 

Despite these great differences in the spectral 
character of the radiations, no great and fundamental 
distinction appears so far to have been made between 
the result obtained in the treatment of disease and in 
the irradiation of vitamin - deficient food - stuffs by 
radiation from these various sources 

Is it, therefore, to be concluded that radiation 
belonging to one (or several) of the intense lines ui 
the mercury arc spectrum is responsible for the 
beneficial therapeutic results obtained ? The question 
presses for answer The production of vitamin 
properties in food-stuffs appears to be a subject 
peculiarly amenable to exact study , and an examina¬ 
tion of the results to be obtained by the ultra-violet 
irradiation of vitamin-deficient food- 9 tuffs using the 
different sources in turn and with complete specifica¬ 
tion of the conditions of their use, would help towards 
our understanding of the mechanism of the changes 
which are induced. H D H Drank 

Research Dept, 

The Thermal Syndicate, Ltd., 

Wallsend-on-Tyne. 

The K Absorption Levels of the Light Atoms: 

A Correction. 

In Roy. Soc, Proc , A. vol. 104, p 455 (1923), I 
gave the results of measurements of a number of 
" soft " X-ray absorption levels The vjR values 
of the levels were deduced from the kinetic energies 
of the groups of electrons expelled from the atoms 
by X-rays of known frequency Tn most cases the 
results agreed very well with the values deduced from 
spectroscopic X-ray data, but fairly wide systematic 
deviations were observed in the case of the K levels 
of the light atoms—my values being appreciably 
higher than those previously accepted In the case 
of the oxygen K level the value of pjR came out 
42 3, which is 4 units — more than 50 volts — 
greater than Kurth’s value of the K critical excitation 
potential for oxygen (Kurth, Phys . Rev , 18, p. 461. 
1921). 

As was pointed out in the original paper, my 
method of measurement was not suitable for exact 
determinations of very " soft ** levels * the results 
in these cases come out as the difference between 
two large and nearly equal quantities, one of which 
is deduced from the measurement of a magnetic 
field and a radius of curvature, while the other is 
taken from the X-ray spectroscopic tables. Any 
inaccuracies in the values of the universal constants 
e t and h would introduce systematic errors 

into the calculations, the effects of which would be 
most marked in the case of the levels of lowest 
energy. Apart from uncertainties of this kind, an 
error of x part in 1000 in the absolute value of the 
magnetic field would cause an error of nearly 3 per 
cent, in’ the value of */J? deduced for oxygen K, I 
stated, however, at the time that the deviations of 
my results from the older results were too big to be 
accounted for by defects in the method or errors 
in the measurements (loc. cit. pp. 478-9). I now 
wish to correct this statement* 

I have recently extended the series of measure¬ 
ments of corpuscular spectra, with new and improved 
apparatus (work now in course of publication in the 

2C* 
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Phil. Mag.). The new measurements of such of the 
L t M, and N spectra of the heavier atoms as have 
been repeated agree excellently with my original 
values (within i part in 1000) In recording the 
Spectrum of uranium with a target of uranium oxide, 
I obtained, however, a line which was clearly due 
to the oxygen K level, This line falls about midway 
between the uranium N v and JVvi levels, which are 
fairly widely separated Measurements on this gave 
a much lower value for the oxygen K level—namely, 
vjR 367 instead of 42 3—and this led me to re¬ 
determine the other values for the light atoms The 


revised values are . 

Element. vjR K I e\d Other Values 

20 Calcium 296 6 297 5 F 

16 Sulphur 180 } i8i*8 F. 

12 Magnesium 93 t> 95 8 F 

11 Sodium 706 

8 Oxygon $(> 7 ! i K 


F. = Fncke, M -Mohler and Foote, K, ~ Kurth, 

It is clear from the new measurements that in the 
earlier experiments the Helmholtz coils must have 
moved During the work on the heavier elements 
the magnetic fields were calibrated from time to time 
and found to remain perfectly constant The light 
atoms were tested at the end, just before the apparatus 
was dismantled, and no re-calibration was made in 
this case. The new work shows quite clearly that 
only the measurements on the light atoms were 
affected by this accident. H Robinson 

Physical Laboratory, 

The University, Edinburgh, 

May 27 


Anomalous Dispersion and Multiplet Lines 
In Spectra. 


Recently, H. B Dorgelo has carried out a senes 
of measurements of the intensities of the components 
of multiple spectral lines (Dissertation, Utrecht, 1924) 
and obtained results of great interest He found that 
the doublets of the sharp series of the alkalies had a 
2 : 1 ratio of intensity, the triplet components of the 
sharp senes of the alkaline earths had a 5 . 3 ■ 1 ratio, 
the triplets of the sharp senes of a sextet system had 
a 4 ‘ 3 • 2 ratio, and the triplets of an octet system a 
5:4*3 ratio The theoretical interpretation of this 
result has been discussed by Sommerfeld (" Atombau,” 
Fourth Edition, p 649) and by Ornstein and Burger 
(Zeit. filr Physik, 1924, 24, p 41) As illustrations 
of Dorgelo's work may be quoted the case of the 
triplets of manganese 6021, 6016, 6013, which show a 
4*3:2 intensity ratio 

Probably the best known case of the existence of 
simple intensity relationships of this kind are the two 
D-hnes of sodium, for which a 2 1 ratio has long 
been shown The anomalous dispersion of sodium 
vapour has been extensively studied, notably by 
Roschdestwensky, who found (Ann der Physik, 1912, 
vol 39) that of two constants a v a % in the dispersion 
equation 


w«i + 


X* 


a x \ x 




where and X 2 are the wave-lengths of the two 
D-lines, a x was just twice as large as a«. Dorgelo's 
work suggests that, in the case of multiplet lines, 
similar numerical relationships between the constants 
of anomalous dispersion should be found. Unfor¬ 
tunately, very little in the way of quantitative data 
on anomalous dispersion is available except in the 
case of the alkali metals. 
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Perhaps the best work in this direction is that of 
A. S. King at Mount Wilson, who with the electric 
furnace studied the anomalous dispersion of iron, 
chromium, titanium, and manganese lines (Astra* 
physical Journal , 1917, 45* P* , 2 54)- t An enlarged 
photograph of the anomalous dispersion due to the 
manganese triplet 4031, 4033, and 4035, which belongs 
to the sextet system, reproduced with King's paper, 
has been examined, and it is found that the dispersion 
constants a v a g , and a a of the lines deduced from the 
photograph agree closely with the 4 3:2 ratio to be 
expected on theoretical grounds. In the case of the 
chromium triplets 5208, 5206, and 5204, Dorgelo 
obtained experimentally an intensity ratio of 
100 72 : 45, while King's photographs give the ratio 
of anomalous dispersion to be roughly as too . 75 . 50, 
which is a fair agreement A careful study of the 
original negatives secured at Mount Wilson may be 
suggested as likely to furnish further data regarding 
these interesting spectral relationships 

C. V Raman 
S I< Dvita. 


A New Standard Solution for Sahli’s Hnmometer. 

Since Sahli's haemcmeter has come more and more 
in practical use for the eolonrnetneal inspection of 
human blood, there has been no lack of experiments 
to obtain a standard liquid which will keep its colour 
in daylight better than the indicated haematme 
solution Most experimenters have clung to Sahli's 
principle, that in quantitative determination of the 
contents of iron in blood, the standard liquid should 
be, so far as possible, the same as the blood solution 
to be examined This research is limited to the deri¬ 
vatives of haemoglobin and has not yet produced the 
desired result, so far as I know. 

The cheapness of the instrument being admitted as 
a main factor, leads to the use of aniline and similar 
fluids as a standard. These products have not the 
slightest chemical relation with haemoglobin ; and 
they all have the fault that they do not retain colour. 

A third standard is the coloured solid glass staff—* 
in fact the combination of FleischJ's and Sahli's 
haemometer. Although the colour of the glass seems 
to last, this standard gives different results, depending 
upon the kind of light in which the blood determina¬ 
tion is made. 

I think it advisable to use as a standard a solution 
of chlorophyll (or related products—the phloba- 
phenes), namely, an extract of leaves, browned to 
the darkest tint. It has been proved to be possible 
to get in this way a solution imitating absolutely the 
colour of Sahli s standard, having the following 
advantages : 

(1) Chlorophyll is from a biological and chemical 
point of view more similar to haemoglobin than any 
other chemical product (except the haemoglobin- 
derivatives). This advantage is only theoretical. 

(2) This solution contains a natural brown colour 
formed by sunlight (or a similar physical process). So 
that it seems logical to think it impossible that this 
colour, once isolated, should undergo further change* 

(3) This solution is easily made and is cheap. 

The simplest way of making this standard solution 
is as follows :—Tea leaves should be macerated for one 
hour in an antiformine-water mixture (for example, 
1-10), The more tea leaves are taken, the darker the 
extract becomes. The brown extract bo obtained is 
filtered and the antiformine solution added to it, in 
a clean glass tube of exactly the same size and kind 
as Sahli's, until the colour is that of Sahli's standard. 
The comparison can be made " d vue " or with dther 
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colorimetrical methods. The tube is closed by heat¬ 
ing the opening, and is now ready for use. 

I made a solution for a standard tube one year ago, 
and although it has been exposed to different kinds 
of light all the time, it has not changed. 

A. K. J. Koumans 
University Hospital, Leyden, Holland, 

May 5. 


Approximations to the Probability Integral. 

Recent numbers of Nature contain two interesting 
approximations to the probability integral, one by 
Prof H. C. Plummer (October 25,1924), and one by Mr. 
S. Krichewsky (January io, 1925) A comparison made 
by the latter shows that of the two different formulae 
Prof. Plummer’s is more accurate for small values 
of the argument, but breaks down completely for 
xjat> «y/6 = 2 449 

In my opinion, however, the most significant point 
about such approximations, and the one on which 
their practical usefulness depends, is the integrabibty 
of the resulting equation In stellar statistics, for 
example, we are constantly dealing with problems 
involving integration of the incomplete probability 
function, and an analytical approximation to erf (r) 
is then invaluable, 

I take it that Mr. Krichewsky’s formulae (3) and 
(5) should read as follows ‘ 



giving : 


y 


a Jl- 10 -O' 5 354 


This last expression is not integrable In fact, it is 
much more difficult to handle, and much more incon¬ 
venient to expand into power series, than the original 
exponential function or its integral. 


Prof. Plummer's formula erf (x ): 


is 


6 x 

3 . 

extremely simple, and, when integrated, gives rise to 
an arc tangent or a logarithm 

Concerning the usefulness of approximations when 
the values only of the probability function are needed, 
it may be pointed out that Mr, Krichewsky's formula 
requires a table of logarithms, and even then takes 
more time than interpolation from a probability table. 
Prof. Plummer's formula can easily be memorised, 
and the entire calculation can be done in one’s head, 
in about the same time as it takes to interpolate 
from a table. W. J. Luytbn. 

Harvard College Observatory, 

Cambridge, Mass. 


The Word 41 Australopithecus ** and Others. 

AtL will admit that many words of Greek origin 
were used by the Romans, and that pithecus was one 
of them. The evidence adduced, however, does not 
prove that pithecus was regarded as a Latin word, 
The pithecium of Plautus is not a Latin diminutive; 
it is merely a latmisation of an ordinary Greek 
^diminutive. Had a Roman regarded pithecus as 
Latin, he would not have used the Greek word for 
" tail " to combine with it: cercopithecus is of course 
pure Greek, Nevertheless had the Roman lived to 
our day and turned aoologist, he might under stress of 
circumstances have combined pithecus with a word of 
Latin orkin. Circumstances, it is true, did not stress ; 
a good Greek word for 11 south ” was available, and 
, especially a ''polished Roman," would 
„ have? used it 

it heaven preserve us from pedantry in such 
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matters! The reason for this letter is that Prof. 
Dart (Nature, June 6) does not yet realise the many- 
sidedness of his offences. No Roman, polished or 
rude, would have used the adjective instead of the 
substantive Had Prof. Dart written Austropithecus 
we should merely have shrugged our shoulders and 
Australia would have had no grievance 

Then " Homosimndae " ! The word is not " par¬ 
allel with Pithecanthropus or Anthropopithecus," 
because they are correctly compounded and this is not. 
But, apart from orthography, if a family is to be 
erected for the special reception of Australopithecus , 
its name, according to the rules, has to be Australo- 
pithecidae. So that's that. 

The moral ? Not that a distinguished anatomist 
must necessarily be a classical scholar , but that any 
one who sets out to propose a name should realise all 
his responsibilities. In a word, if you want to join 
m a game, you must first learn the rules 

F A Bather 


A New Locality for Jurassic Insects. 

Mr A. J Lavrushin, a keen student of geology, 
who was my interpreter in Siberia, has sent me a 
careful drawing of a fossil insect which he received 
from a teacher m the Commercial School at Harbin. 
It was obtained near the coal mines at Soochan, in 
the Maritime Province of Siberia The deposit is 
known to be J urassic, probably middle or lower Mr. 
Lavrushin says the rock is like that typical of the lower 
J urassic The figure appears to accord perfectly with 
the larva of the stone-ny Mesoleuctra gracilis Brauer, 
Redtenbacher, and Ganglbauer, known from the 
Jurassic (supposed middle Jurassic) at Ust Balei, west 
of J^ake Baikal. It seems probable that we have 
another exposure of these msect-beanng beds, about 
1500 miles from the original locality. This, if con¬ 
firmed, may prove to be a matter of more than ordinary 
interest For an account of the Ust Balei deposit and 
its significance see Bull. Amer Museum Nat History, 
1924, p 134. T. D A. Cockerell, 

University of Colorado, Boulder, 

May 16. 


Mercury Helide: A Correction. 

In a former note (Nature, March 7, p. 337), I 
stated that a quantitative analysis of mercury helide 
showed that 21079 parts by weight of mercury com¬ 
bined with 4-18 parts by weight of helium I have to 
regret that this is incorrect In checking the calcula¬ 
tions before incorporating the results in my paper 
(now ready for publication), I discovered that a decimal 
point hadf been misplaced. In consequence of this 
the stated weight of mercury was ten times greater 
than that actually found The simplest assignable 
formula is therefore HgHe 10 and not HgHe as at first 
given. J. J. Manley. 

Daubeny Laboratory, 

Magdalen College, Oxford, June 4. 


Quantum Radiation. 

With reference to my short letter in Nature of 
May 30, p. 838, will you allow me to say apologetically 
that instead of finishing it off abruptly with the state¬ 
ment that the usual formulas follow, it would have been 
better if I had said : “ After that no doubt the real 
difficulties begin." My only object was.to direct 
attention ,to the peculiarity of the fraction xl(e m -1) 
as almost irresistibly suggesting continuous compound 
interest growth followed by sudden emission. 

Alfred Lodge. 




948 


NATURE 


tfONE 20, l$*5 

t -^ - ■■! ' 11 1 1 ' .- - 

A New Determination of the Distribution of Stars with respect to Magnitude and 

Galactic Latitude. 


By Frederick H. Seares and Prof. P. J. van Rmjn. 


T HE significance of the numbers of stars visible 
in different parts of the sky has been recognised 
since the time of Sir William Herschel, whose star 
gauges first indicated the flattened, watch-shaped form 
of the galactic system. The stars having parallaxes 
which can be measured, either by trigonometric or 
spectroscopic methods, are all so near that their 
distances tell nothing of the structural features of the 
system. These must be learned from counts, like those 
of Herschel, of stars of different magnitudes in different 
parts of the sky. 

Were the stars all equally luminous, it would be easy 
to find their distribution in space. Differences in 
apparent brightness would then be wholly an effect 
of differences in distance, and star-counts, together 
with the parallax of a single star, would determine 
the distances of all objects within reach of our tele¬ 
scopes. Actually, the range in stellar luminosity is 
enormous, at least 100,000,000 to 1. Differences in 
luminosity, however, can be allowed for, provided we 
can find the numbers of stars of different intrinsic 
brightness in a given volume of space ; 1 but this 
problem has not yet been satisfactorily solved 
Investigations by Kapteyn and van Rhijn indicated 
that the distribution of luminosity could be represented 
by a Gaussian error curve, with a maximum frequency 
for luminosities 0*07 that of the sun. The present 
authors, however, have independently shown that this 
maximum is not real and that the frequencies continue 
to increase probably at least so far as luminosities 
equal to o-ooi that of the sun. The highly luminous 
stars, on the other hand, are well represented by the 
ascending branch of an error curve. Thus at present 
we have an excellent approximation for the relative 
numbers of stars intrinsically brighter than the sun, 
which stands about midway in the known range of 
luminosity, but only general indications as to the 
behaviour of fainter stars. This somewhat restricts 
the immediate usefulness of star-counts but does not 
lessen their ultimate value. 

The star gauges of Sir William Herschel were 
extended to the southern hemisphere by Sir John 
Herschel in 1834-38, and the accumulation of star- 
counts thus begun has been continued by others, in 
recent years especially by Kapteyn and van Rhijn, 
whose respective distribution tables are in " Groningen 
Publications,” Nos. 18 and 27. Successive revisions 
of the data have extended the counts to larger areas 
of the sky and to lower limits of brightness, and have 
also improved the scale of magnitudes to which the 
counts are referred. 

The serious practical difficulty lies in the magnitude 
scale, which must be accurate if the counts are to be 
useful. The range in apparent brightness covered by 
large telescopes is 20 magnitudes or more. The estab¬ 
lishment of standards over this interval requires the 
ultimate comparison of light sources the intensities of 
which are in the ratio of at least 100,000,000 to 1. 
Under the most favourable conditions, sources of the 

1 that nbttve numban at* the 

tame at all dtoUuas. 
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same order of brightness and of the same colour can 
be compared with an uncertainty of about 1 per cent.; 
but as the differences in brightness and spectral com¬ 
position increase, the uncertainty becomes much larger. 
Comparable difficulty in the measurement of lengths' 
would mean, for example, an error of several inches 
in determining the dimensions of a room. An ordinary 
yardstick does a hundred times better than this, let 
alone the precise methods of laboratory measurement. 

The difficulty of bridging a long interval of bright* 
ness by visual methods is illustrated by the scale under¬ 
lying Kapteyn’s table of stellar distribution This, 
the best visual scale available up to 1915, is now known 
to be a magnitude in error at the sixteenth magnitude, 
the equivalent of 150 per cent, in the light-intensity 
of the stars to which this magnitude was assigned. 
Mainly because of this same difficulty the conspicuous 
increase in the concentration of stars in the Milky 
Way with increasing magnitude, which was already 
indicated by the gauges of Sir John Herschel, remained 
an open question until 1917, when counts of 40,000 
stars observed photographically at Mount Wilson put 
the matter beyond doubt. 

The application of photographic methods by Picker¬ 
ing and Miss Leavitt did much to increase the precision, 
and the resulting Harvard photographic scale, defined 
by a sequence of stars at the North Pole, is the basis 
of the distribution table of van Rhijn. Investigations 
m photographic photometry begun at Mount Wilson 
in 1910 led to the Polar standards of brightness put* 
lished by "Seares in 1915, These were afterwards 
strengthened by additional data, and to the sixteenth 
magnitude have been confirmed at several observa¬ 
tories ; below the sixteenth magnitude, however, the 
Mount Wilson standards are still the only ones available. 

These investigations, which comprise the Mount 
Wilson contribution to the International Scale adopted 
at Rome in 1922, were preparatory to a study of the 
distribution of faint stars in the 139 Selected Areas 
of Kapteyn between the North Pole and declination 
-15 0 , an undertaking now finished. The individual 
magnitudes will be published in the “ Mount Wilson 
Catalogue of Selected Areas.” The detailed discus¬ 
sion of the counts based on these magnitudes and a 
revision of certain earlier results will also be published 
elsewhere. Some matters of general interest, however, 
may be summarised here. 

The new distribution table depends on: (a) The 
Mount Wilson “ Catalogue,” which completely deter* 
mines the distribution for stars between magnitudes 
13 5 wd 18*5; (b) Van Rhijn’s tables, " Groningen 
Publication,” No. 27, reduced to the international 
scale by ( a ). These afford results for the interval 
m»4*o to 9*0 and establish the scale for counts from 
a third source, (c), consisting of 33 zones of the Astro- 
graphic Catalogue between declinations -65* and 
+ 62°. These counts, published by Turoer/mclude 
about 1,400,000 stars and determine the distribution 
in the interval m«9*o to 13'$, 

The Mount Wilson “ Catalogue w {4) Is baaed bp tpo 
partially independent mvestjgations; {4A measures 

. / . J A * 1 
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' made at Mount Wilson on photographs of 15 minutes 
| exposure or less, which establish the scale and give 
* the magnitudes of 65,683 stars in fields 23' in diameter; 
and (a,) measures at Groningen on Mount Wilson 
photographs of 60 minutes exposure. These give the 
magnitudes of 44,910 stars in fields 15' x 15' or 20' x ao', 
based on standards derived from (a*). Most of these 
star? are included in (a^), so that the total number 
i>f individual objects is approximately 70,400. The 
magnitudes are on the international scale. 

The fields in the 139 Selected Areas cover but 1/2500 
of the entire sky. Nevertheless, examination shows 
that had the alternate areas been discussed separately, 
the two series of counts would have led to nearly 
identical results. Individual areas show large devia¬ 
tions from the mean, but with the exception of regions 
in the Milky Way there is little systematic uncertainty. 
This perhaps as well as anything illustrates the under¬ 
lying statistical unity of the stellar system. Properly 
selected, 1/5000 of the stars between magnitudes 
13 5 and 18*5 reveal the main features of the distribu¬ 
tion with only a small percentage of error. 

The densities derived from the combination and 


adjustment of data for the three intervals 4*o-9*o, 
9*0-13*5, and 13 5-18*5 are so regular that they have 
been extrapolated to the twenty-first magnitude, 
which is the practicable limit for long-exposure photo¬ 
graphs with the largest telescopes. The table, which 
thus covers a range of 17 magnitudes, gives the 
logarithm of the average number of stars per square 
degree brighter than photographic magnitude m(\ogN m ) 
situated in different galactic latitudes. Local irregu¬ 
larities, differences between northern and southern 
latitudes, and systematic deviations in longitude have 
been ignored for the present Averages for latitude 
intervals o°-20°, ao°-40°, 4o°-90°, and for the whole 
sky are also given. Correction of the magnitude limits 
for colour leads to average densities for the entire sky 
for a grouping of stars according to visual magnitude. 
The complete transformation of the table to visual 
limits cannot be made at present because of lack of 
data for the variation of mean colour with galactic 
latitude. 

The total number of stars to the twenty-first photo¬ 
graphic magnitude is 8*9x10*, or, to the twentieth 
visual magnitude, a round io*. It is difficult to specify 
the uncertainty attached to these numbers. There is 
ho means of testing the magnitude scale for the very 
faint stars; but if the limiting magnitude of the table 
is correct within one or two tenths, we may consider 
Ourselves fortunate. Since the average change in N m 
per magnitude at the limit is about one-half of N m 
itself, the uncertainty in the totals from this source 
alpne can scarcely be less than 5 or 10 per cent. Errors 
in .the final counts arising from the choice of regions 
Used as samples, as already stated, must be small, 
except possibly m low galactic latitudes. The fields 
in the Milky Way arc not numerous, nor are they well 
m galactic longitude, and the tabular 
here subject to considerable uncertainty, 
ttjfre amount cannot be stated. 

stats At alt points in the sky, the ratio 
tutatf* to successive magnitude limits N m +JN m 
V&flk Wkfc decreasing brightness this ratio falls 
in the direction of the galactic 

ml 



poles. Thus in passing from the twentieth to the 
twenty-first magnitude the total in the Milky Way 
is increased 1*8 times, while at the poles the increase 
is only i*4 fold. Were the stars uniformly distributed 
in space, the ratio (excluding losses of light by absorp¬ 
tion, scattering, etc.) would be constant and equal to 
3*98. The actual ratios therefore show that the stars 
thin out with increasing distance from the centre; 
that at great distances they thin out more rapidly 
than near the sun ; and that this thinning out is most 
pronounced in the direction of the poles of the Milky 
Way—results obviously related to the flattened, watch¬ 
shaped form of the system. 

The variation in logAf m can be used to estimate 
the probable total of all the luminous stars, both 
visible and invisible, in any direction, and hence also 
the total for the system. Earlier data indicated that 
dN n ,ldtn could be represented by an error function 
for practically all values of m to the limit of the counts. 
It was, therefore, natural to assume that the law also 
applied to stars too faint for observation, whereupon 
a simple integration gave the required total. The 
relation between star-counts and the luminosity and 
density functions indicates, however, that the values 
of dN m jdm for the brighter stars cannot be well repre¬ 
sented by an error function, and the present counts 
confirm this conclusion. Below the twelfth or thir¬ 
teenth magnitude the representation is excellent, but 
above this limit the second differences in log {dNmjdm) 
are not constant. This restriction raises a senous 
question as to whether the error function applies to 
the invisible stars. For lack of anything better, we 
assume that it does apply, and thus find Total number 
of stars per square degree in galactic latitude o°, 
5,320,000, one-half of which are fainter than magni¬ 
tude 30*6. For latitude 90° the total is 7160, with 
one-half fainter than magnitude 23 9. The correspond¬ 
ing totals to w* 21 0 are 73,600 and 1667 respectively. 
Hence in the direction of the poles of the Milky Way 
about one-fourth of the stars between the sun and the 
limits of the system are accessible to observation. In 
the direction of the Milky Way the fraction is one- 
seventieth. 

Stars of all magnitudes are most numerous in the 
Milky Way, but the concentration in the galaxy is 
obviously much greater for faint than for bright stars. 
At the fourth magnitude the ratio of the values of 
Ny for o° and 90° is 3*5 ; at the twenty-first magnitude 
it is 44; to the limits of the system, 743. The import¬ 
ance of the Milky Way as a structural feature of the 
system is also indicated by the fact that 95 per cent, 
of all the stars are within 2a 0 of the galactic plane. 
The remaining two-thirds of the sky contain but 
5 per cent., of which less than 1 per cent, is in that 
third between latitudes 40° and 90°. 

Three different methods of summation give values 
for the total in the system ranging from 3*0 x io* 0 to 
3*7 x io lb , of which the lower limit is the most probable 
value. This, however, like all other results depending 
on the assumption that the adopted formulae for 
dN m Jdtn hold to the limits of the system, is very un¬ 
certain. Even at the galactic poles, where a consider¬ 
able fraction of the stars can be observed, the extra¬ 
polation is risky enough; and naturally it is very 
much more so m the Milky Way, where apparently 
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less than a per cent, of the stars are within observa- whole sky is the equivalent of 1076 stars of visual 

tional reach. But whatever the actual total, it is clear magnitude i-o on the international scale. The corns* 

that the number of stars beyond the range of the largest sponding numbers found by Yntema and van Rhijn 
telescopes is many times that accessible to observation, from measures of the brightness of the sky are *3S° 

The total amount of starlight is little affected by and 1440, the unit being referred to the Harvard 8|ede. 

questions as to the number of stars in the system. The outstanding difference corresponds to alftut 
For the distribution given above, the stars brighter 0 3 mag. Since the stars of about the twelfth apparote 
than the twentieth visual magnitude, comprising but magnitude contribute the largest amount of light, sift 
3 per cent, of the total, contribute 98 per cent of all reasonable correction to the magnitude scale wilr 
the starlight The integrated visual light for the wholly account for the difference. 

The Expedition of the R.R.S. Discovery . 


r MIE Koyal Research Ship Discovery , which is 
1 leaving England at the end of the present month, 
will be engaged for the next two years in oceanographical 
investigations in the South Atlantic and Antarctic 
The ship, which is barque-rigged with auxiliary steam, 
was built in 1901 for the late Captain Sir Robert Falcon 
Scott, and was acquired on behalf of the Falkland 
Islands Government for the purpose of the present in¬ 
vestigations in 1923 During the last eighteen months 
she has undergone extensive repairs, and changes have 
been made in her masting and sail-plan m accordance 
with experience obtained by Capt Scott She has been 
refitted throughout, and is now completely equipped 
for the investigations for which she is intended 

The cost of the expedition will be met entirely from 
public revenues raised in the Dependencies of the 
Falkland Islands, and the work will be controlled, 
subject to the instruction of the Secretary of State for 
the Colonies, by an executive committee, constituted 
as follows: Mr. E R. Damley (Colonial Office, chair¬ 
man) ; Sir Sidney Harmer (Bntish Museum, vice- 
chairman) ; Sir J. Fortescue Flannery, Bt. (consulting 
naval architect ); Mr. H T Allen (Colonial Office); 
Mr. J. 0 . Borley (Ministry of Agriculture and Fisheries), 
Capt J D. Nares (Admiralty), and Mr. J, M. Wordie 
(Royal Geographical Society): Mr. II. Horsburgh 
(technical assistant) ; Mr. E. W. Baynes (secretary). 

The scientific officers of the expedition are ■ Dr Stanley 
Kemp (Director of Research); Messrs. A C. Hardy, 
J. E Hamilton, N. A Mackintosh, J. E G. Wheeler, 
L H. Matthews, and E. R. Gunther (zoologists); 
Messrs. H. F. P. Herman and A J. Clowes (hydro¬ 
logists). Messrs. Mackintosh, Wheeler, Matthews, and 
Clowes are at present serving at the shore station, South 
Georgia. The marine staff includes : Commander J, R. 
Stenhouse(captain); Lieut.-CommanderW.H O’Connor 
(chief officer); Lieut.-Commander J. M. Chaplin (second 
officer and surveyor); Eng.-Lieut. W A. Horton (chief 
engineer), and Lieut,-Colonel E. H. Marshall (surgeon). 

The principal object of the expedition is to obtain 
information bearing on whales, more especially on 
those species which form the basis of the industry now 
flourishing at South Georgia and in the South Shetlands. 
Although the whale fisheries in these places are con¬ 
trolled by Government regulations, very little is known 
of the habits and migrations of the animals and of the 
reasons for the fluctuation in their abundance. It is, 
indeed, not yet certain whether the closely similar 
Arctic and Antarctic whales are specifically identical. 
There is, therefore, much information to be acquired 
before a satisfactory basis for the control of the industry 
can be found, 
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In connexion with the investigations, a laboratory 
has been established in Cumberland Bay, South 
Georgia, where examination is being made of the whales 
captured at the adjacent whaling station. At this 
laboratory good progress has already been made, for, 
although the building was only completed in February, 
181 whales had been examined by April 10. 

Work on the Discovery will mainly be directed 
towards obtaining information on oceanographic con¬ 
ditions in the waters frequented by southern whales, 
and routine observations on the hydrography and 
plankton will be made throughout the voyage. On 
the whale feeding-grounds intensive work will be 
undertaken and a close study made of the euphausians, 
which occur seasonally in great abundance, and con¬ 
stitute the principal, if not the only food of southern 
rorquals Plankton nets will be employed at all 
depths, the smaller hauled vertically and the larger, 
up to a diameter of 4$ metres, horizontally. New 
apparatus for opening and closing horizontal nets will 
be tried, together with a mechanism designed to allow 
of a number of vertical nets being operated on a single 
line, A very large mid water trawl, with three otter 
boards, 250 feet in length and with a mouth area of 
about 1500 square feet, will be used in an attempt 
to obtain large pelagic organisms, particularly cephalo- 
pods, which would be able to avoid smaller nets. Depth 
recorders, of pressure gauge and thermometer types, 
will be used to check the depths at which towed nets 
are fishing. For work on the bottom the ship is pro* 
vided with dredges of various kinds, traps similar to 
those designed by the Prince of Monaco, the Petersen 
grab, and both beam and otter trawls, but the latter 
will ordinarily be used only on the coastal banks where 
fish in commercial quantities are likely to be found. 

The deck equipment for biological and hydrographic 
work comprises a large trawling winch carrying 5000 
fathoms of tapered warp on one reel and 1000 fathoms 
of trawl warp on the other. An auxiliary reel with 
3500 fathoms of 6 mm, wire is driven from this winch* 
For vertical nets and hydrographic appliances there 
are four smaller reels, driven by three engines and ftjl 
fitted with 4 nun. wire. Two of these reels cany 3500 
fathoms of wire for deep observations and two carry 
500 fathoms for observations at lesser depths* A 
Lucas sounding-machine is installed with various 
attachments for the collection of bottom samples, mb 
a dynamometer, accumulators, metre fecaniers, ap 
electric centrifuge, and other subsidiary apparatus ate 
provided. There are two laboratories oft the ship, Ode 
on the upper and one on the main deck, completely 
equipped for biological and hydtogvaphio 
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Adequate photographic apparatus and a dark room 
are provided. 

The ship is well supplied with apparatus for taking 
observations while under way. Two sets of echo- 
sounding gear, for shallow and deep water, have kindly 
been lent by the Admiralty, and a distance thermo¬ 
graph, designed to give a Continuous record of surface 
temperature, has been fitted. The Knudsen full- 
speed water-bottle will provide water-samples at some 
distance below the surface, and it is hoped that a new 
piece of apparatus, designed by Mr. A. C. Hardy, will 
furnish a continuous record of the more important 
organisms in the plankton. 

The Discovery is not equipped with harpoon guns of 
the commercial type, but will carry smaller patterns, 
with which it is expected that Cetacea up to 25 feet m 
length can be obtained. Observations on living whales 
will be made whenever possible, and it is hoped that 
valuable information on their migrations will result 
from marking experiments The form of mark has 
been adopted after repeated tests on the shooting-range 
with a target made of whale blubber, and after practice 
on living whales made by Prof. Hjort and a member of 
the Discovery staff who accompanied him. The mark 
is similar in form to a large drawing-pin, with three 
barbs on the shank, and is made of annealed cast-iron 
and silver-plated. The pin is 2£ inches in length and 
the disc nearly 2 inches in breadth, with a number 
stamped on it, together with an inscription offering a 
reward for return to the Colonial Office Posters and 
leaflets are being circulated to all the whaling stations 
of the world giving instructions for the return of the 
marks, together with the required information. The 
mark is placed on the end of a light wooden shaft, and 
is fired from an ordinary 12-bore gun. With this 
apparatus good practice has been made at ranges up 
to 70 >ards, and the marks embed themselves well even 


with the target at an oblique angle, The pin is not 
long enough to penetrate the blubber, and the operation 
of marking is thought to be quite painless. It is feared 
that the Discovery may be too slow and unhandy to 
mark whales in any considerable number, but wnale- 
marking will form a large part of the work of a small 
auxiliary vessel, of high speed and built on the lines of 
a whale-catcher, which is now under construction. 

Geographical exploration is not included in the 
programme of the expedition, but it is hoped that the 
echo-sounding gear will provide valuable data in 
Antarctic waters, and every effort will be made to, 
improve our knowledge of the coast-line and to survey 
harbours frequented by the whaling community The 
second officer of the ship is a qualified surveyor, whose 
services have been lent by the Admiralty 

Work will begin in the Gulf of Guinea, which is 
thought to be the northern limit of migration of southern 
whales. Observations will be made on the plankton 
and hydrography of this region, and the whaling 
stations on the West African coast will be visited 
After touching at Cape Town a course will be laid for 
South Georgia ma Tristan da Cunha and the Falkland 
Islands. On reaching South Georgia a close survey 
will be made of the whaling grounds, and, as at present 
arranged, in January 1926 the ship will make a passage 
to the South Shetlands by way of the South Sandwich 
group, proceeding still farther south to the Neumayr 
Channel if ice conditions are favourable. In March a 
return will be made to South Georgia, a line of stations 
being made between Graham Land and Cape Horn if 
weather permits, A fresh survey of the whaling 
grounds is then contemplated, and later in the year, 
during the Antarctic winter, the ship will possibly 
return to the African coast Operations in the second 
year will depend largely upon the results obtained 
during the first. 


Obit 

M. Camille Flammarion. 

HE death of Camille Flammarion at the age of 
eighty-three years removes from the world of 
astronomy one of its greatest ornaments, and one of 
the most picturesque figures in French scientific circles 
generally. It is difficult to contemplate astronomy in 
France without the guiding hand of its beloved 
11 maltre/' whose *' fldves ” are counted in all branches 
of society in all lands. 

Camille Flammarion might be described as the apostle 
of popular astronomy. His numerous literary works 
haa for object primarily the popularisation of astro¬ 
nomical study in all its manifold branches, and it is 

r n the record of success achieved by those works that 
reputation as a scientist should stand or fall. 
Ibroughout his life this was a passion with him, kept 
constantly in view, and meeting with extraordinary 
success in the birth of the Soci6t6 Astronomique de 
France in 1887. This notable Society, recognised by 
the Republic ten years later as being of public utility, 
now comprises thousands of members of all nationalities, 
united by a common love of the sky. 

was not content to spread abroad the 
gbep^i ( of astronomy by book ana pamphlet. He 


uary. 

believed in the practical application of his theories 
for the spread of a universal knowledge of the sky. 
Although he was not openly impatient of the restraint 
imposed on the professional astronomer by the routine 
of the national observatories, which exist chiefly for 
the many problems involved in the determination of 
time and position, it is common knowledge that this 
branch of astronomy appealed to him very little. His 
interest lay principally in the discussion of the physical 
facts observed through the telescope, a much more 
picturesque branch of the science. He was frankly 
proud of the scientific independence of his observatory 
at Juvisy and its freedom from official restraints and 
controls. 

With most modem observatories nowadays devoting 
special attention to the study of the physical and vital 
constitution of the celestial bodies, astrophysics has 
definitely taken its place alongside mathematical 
astronomy, and it is not going too far to claim that this 
extension of activity is due in large measure to the 
demand Which arose from the interest created by 
Flammarion in his efforts towards what the French 
call the “ vulgarisation ” of astronomy. 

In the year 1882 an unknown admirer, M. Mdret, 
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conveyed to Flammarion, regium donum, the beautiful 
estate and chateau at Juvisy, a few miles south of Paris, 
where he has since made his home. Here he installed 
and equipped a magnificent astronomical observatory, 
to which in later years he added a meteorological 
and climatological station which is under partial sub¬ 
vention from the French Ministry of Agriculture,— 
the only climatological station in France, as Flam- 
marion himself boasted, established in direct connexion 
with the physical study of the sun. 

At Juvisy, m the most charming surroundings, the 
weather is studied in extraordinarily minute detail. 
The astronomical observatory is thrown open to the 
eager student of the sky, and competent amateur 
observers are encouraged to undertake serious observa¬ 
tional study there,—perfect instrumental equipment 
combining very happily with a perfect position, deep 
in the wooded country and yet within sight of Paris, 
whose upstanding wonders, the Eiffel Tower and the 
domes of Les Invalidcs and the Pantheon, are visible 
from the observatory terrace 

It was my privilege to visit M and Mme. Flammarion 
at Juvisy in the summer of 1914, just before the out¬ 
break of War, and the memory of that experience will 
not readily be effaced Conversationally, M. Flam- 
manon was a man of few words, a characteristic not 
uncommon among very prolific and highly imaginative 
writers During a conference of French-speaking 
astronomical societies which lasted three whole days 
he rarely joined in the debates, notwithstanding that 
the subjects discussed were nearest his heart, and that 
none was present better qualified to deal with them. 
Once in Flammarion’s presence it was obvious that 
there must lie no bandying of empty compliments ; no 
presumption upon a short acquaintance , no departure 
from the utmost gravity ; no congratulations upon good 
fortune, be they ever so sincere and free from envy. 

It must have been a strange scene as the leonine 
Flammarion, gravid with thought, conducted us round 
his beautiful and artistic home ; through the inscribed 
monumental gateway opening out of the seventh of the 
great national roads of France; along corridors with 
the names of great astronomers and philosophers in 
ornamental writing on the friezes, and into rooms with 
the signs of the zodiac and other literary and scientific 
emblems brilliantly emblazoned on the ceilings or 
carved on the fitments; introducing us unostenta¬ 
tiously to his treasures with a minimum of words and 
much less than the usual amount of gesture. Probably 
to another visitor silence might have been more 
impiessivc than actual words, but to me, familiar with 
that brilliant literary style and fecund imagination 
which never failed in any of his works, Flammarion’s 
prave taciturnity and bis deceptive air of languid 
indifference were distinctly disappointing, offering great 
contrast to the eager vivacity of Mme. Flammarion, 
Subsequent private correspondence with Flammarion 
has demonstrated the imperfect justice of those impres¬ 
sions, revealing a warm and Sympathetic nature which 
a brief acquaintance refused to discover in him 
personally. 

Whilst Flammanon was a man of many activities, 
the facts of his astronomical life are few and simple. 
Bom in 1842, his first acquaintance with astronomy 
dated back to the annular eclipse of the inn on October 9, 
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1847. At fifteen years of age he was apprenticed to an Ik 
engraver, and a year later wrote a MS. of 500 pages V 
entitled 11 Cosraologie universe lie,” from which later 
emerged his “ World before the Creation of Man.” In 
1858 he entered the Paris Observatory as a computer, 
but found under the austere rule of the great Le Verrier 
little play for his fertile imagination. Leaving the 
Observatory in 1863, he was immediately welcomed by 
the Bureau des Longitudes, where he was engaged for 
three years, presumably in computing work. At the 
age of twenty-one we find him editing the scientific 
review Cosmos, and in 1864 he commenced the publica¬ 
tion of his “ Annuaire astronomique,” an almanac and 
astronomical review of unique type, which has now 
appeared regularly for sixty years. In 1867, Flam¬ 
marion was recalled to the Paris Observatory by Le 
Verrier, and placed in charge of one of the largest 
telescopes for the measurement of double stars. In 
1887, Flammarion’s review V Astronomic became merged 
in the monthly bulletin of the Soci£t6 Astronomique de 
France, and it is only a few years ago that the original 
name was restored 

In June 1922, Flammarion’s eightieth birthday was 
commemorated by an immense meeting of his admirers 
in the great hall of the Sorbonne, Prince Bonaparte 
presiding in the presence of M. Painlev6 Shortly after¬ 
wards Flammarion received one of the greatest honours 
France has to bestow on a living subject. a commander- 
ship of the Legion of Honour. 

William Porthouse. 


The death on May 26 of Lieut.-Commander Henry 
Edward O’Neill, R.N., removes one of the last sur¬ 
vivors of the pioneer explorers of tropical Africa. 
Bom in 1848, he entered the Navy in 1862 and first 
saw service in the operations for the suppression of 
the slave trade on the east coast of Africa. Soon after 
his appointment in 1879 as British Consul at Mozam¬ 
bique, O’Neill began a series of important explorations 
between the coast and Lake Nyassa and in the valley 
of the Shir6 river. In five years he completed more 
than a dozen important journeys and discovered Lakes 
Amaramba and Chiuta and a new route from Blantyre 
to the coast. His careful observations of the {Xttititti 
of Blantyre made it for long the best fixed position in 
that part of Africa, In 1885 he was awarded the 
Patron’s medal of the Royal Geographical Society, 
He was associated with Captain (now Sir Frederick) 
Lugard in his early work against the slave raiders, and 
in 1888 distinguished himself in the defence ofKaropga, 
on Lake Nyassa. On his health giving way he was 
compelled to leave Africa. For a time he was consul 
at Leghorn and at Rouen, and he retuwd from the 
service in 1899. His publications were mainly, in the 
Proceedings of the Royal Geographical Society, t 


We regret to announce the following deaths: ■ 

Mr, T. S. Brandegee, honorary curator of the 
herbarium of the University of California, Q& % 
aged eighty-two years. r s 

Prof. Heinrich MttUer-BresIati, professor of statics 
and building construction at the Technical High 
School of Cnarlottenburg—Berlin since .*8M* and ft 
fellow of the Berlin Academy Of m M 

aged seventy-three years. . * . < 
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Current Topics and Events. 


At the invitation *of Mr, L. S. Amery, Secretary 
of State for the Colonies, a number of scientific men 
and others interested in scientific exploration visited 
H.M. Dockyard, Portsmouth, on Saturday last to 
inspect the Royal Research Ship Discovery, on the 
occasion of the commissioning of the ship for employ¬ 
ment in scientific research in south polar regions. 
The visitors were taken from London by special train 
direct to the South Railway Jetty in the Dockyard, 
where the Discovery is berthed Much interest was 
shown in the scientific equipment of the ship and 
in the laboratory and other accommodation. Shortly 
after noon, Mrs. Amery hoisted the blue ensign of 
the Falkland Islands, to show that the Discovery had 
been commissioned, and simultaneously the expedi¬ 
tion flag was run up After the ceremony, the party 
adjourned to Portsmouth Town Hall, where luncheon 
was provided, Mr Amery, who presided, in propos¬ 
ing the toast of " The Discovery Expedition," referred 
to the step® taken by the Colonial Office to mark 
off a zone in the Antarctic as definitely under British 
control, in order to preserve whales in those waters. 
New Zealand has also established control over a 
corresponding section in the Ross Sea. The work 
to be carried out during the expedition is outlined 
in an article which appears elsewhere in this issue 
Every arrangement seems to have been made to 
ensure the comfort of the members of the expedition 
and facilitate scientific investigation in many fields 
We believe that this is the fir9t tune that a vessel 
has been described aaa" Royal Research Ship," and 
we hope that it’may be followed in due course by 
f other vessels similarly equipped for oceanographic 
investigations. We cannot be otherwise than grate¬ 
ful that the conditions under which work will be 
carried on in the Discovery are so different from those 
afforded to Huxley when he went to Australian 
waters in the Rattlesnake nearly eighty years ago. 

Ik his discourse at the Royal Institution, on Friday 
June 12, on Faraday as a chemist. Sir William Pope 
reminded his hearers that Faraday devoted his life 
to experimental research in chemistry and physics 
in the Royal Institution, and, at his death in 1867, 
he was mourned as one of the greatest natural philo¬ 
sophers of the early part of the nineteenth century. 
Faraday made his advent as a scientific investigator 
at a moment when striking advances in chemistry 
were imminent and were indeed to be foreseen ; the 
work Of his immediate predecessors, Lavoisier, Davy, 
Dalton, Berzelius, and Avogadro, had made of 
chemistry an exact science, and such a genius as 
Faraday was needed for the development of experi¬ 
mental methods. He worked on a variety of chemical 
subjects few several years, and on June 16, 1825, laid 
before the Royal Society the results of his study 
of the liquid deposited from compressed oil gas, in 
the course of which he had discovered the compound 
of carbon and-hydrogen now known as benzene. At 
■ .’this' centenary of his discovery we celebrate the 
Vk^vonH^y.'Of.the initiation of a large branch of 

' wfaida in later years became of 
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great scientific importance and, w addition, became 
the foundation of the several vast industries. Among 
these latter are to be numbered not only the manu¬ 
facture of coal-tar dyes but also important sections 
of the pharmaceutical, photographic, and petroleum 
industries. Faraday was the first to make a quantita¬ 
tive study of the chemical changes which result from 
electrical action, and discovered certain electro¬ 
chemical laws which are of profound chemical signifi¬ 
cance. He also earned on numerous investigations,, 
on optical glass, steel alloys, the transparency of 
very thin sheets of gold, and the so-called colloidal 
solutions of metallic gold in water. 

On June 16, the centenary of Faraday’s discovery 
of benzene was celebrated at a full gathering in the 
historic Lecture-theatre of the Royal Institution. His 
Grace the Duke of Northumberland presided, and 
in his opening remarks directed the attention of the 
rising generation to the motives which had inspired 
Faraday's life, to his profound trust m facta of 
observation and to his scientific use of the imagination. 
Although manufacturers have come to recognise the 
value of such work as Faraday’s, in government 
circles there is still failure to link up scientific methods 
and discoveries with the public service. His Grace 
then presented diplomas of honorary membership of 
the Royal Institution to Prof. E Bertrand (Pans), 
Prof E. Cohen (Utrecht), Prince Ginon-Conti (Italy) 
(through his representative Dr. G A Nasim), Prof. 
J. F. Norm (Boston), and Prof G Sakurai (through 
Prof. M Katayama). who were introduced individu¬ 
ally by Sir Arthur Keith, secretary of the Institution 
Appreciations of Faraday's work were delivered by 
Prof. H. E. Armstrong, who dealt mainly with the 
organic chemical aspect, and Prof. Ernst Cohen, 
who spoke as a physical chemist. Prof. Armstrong 
stated that the committee organising the celebration 
had decided to award at intervals—perhaps sexenm- 
ally—a medal for conspicuous achievement having 
some relation to Faraday's discovery of benzene. 
The first award would be made to Mr. James Morton, 
of Grangemouth, for distinguished work in connexion 
with the manufacture and applications of anthracene 
dyestuffs. 

Foreign delegates of scientific societies were then 
received by the president of the Royal Institution, 
the list (a long one) including Prof E. Bertrand, who 
read an address, and M Paul Kestner (France), 
Profs. J. F. Norris and E Bartow, Dr. Trowbridge 
(U.S.A.), Prof. F. Swarts (Belgium), Profs, von 
Romburgh and E. Cohen (Holland), Dr. Schedler 
(Switzerland), Prof. M, Katayama (Japan), Dr. G. A. 
Nasim (Italy), An address was also received from 
Finland, and Sir William Pope represented the 
federated chemical societies of Spain. The home 
societies sending representatives and addresses were 
the Royal Society (Prof. J. F. Thorpe), Chemical 
Society (Sir William Pope), Society of Chemical 
Industry (Mr. W. J. U. Woplcock), Association of 
British Chemical Manufacturers (Mr, J. Milne Watson), 
Society of Dyers and Colourists (Mr. E. Hickson)* 
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Faraday Society (Prof, F G, Donnan), Congratu¬ 
latory messages were received from the Institute of 
Chemistry, Indian Chemical Society, various South 
African societies, Australian Chemical Institute, and 
(the youngest society) the Auckland Chemical Society, 
In conclusion, Lord Balfour paid an eloquent tribute to 
the memory of Faraday, praising in particular his 
theoretical views on the constitution of the material 
universe, and expressing his conviction that work 
of the kind done by Faraday is of far greater value 
to humanity than the transient labours of the poli¬ 
tician In conclusion, His Grace the Duke of New¬ 
castle thanked the delegates for their presence and 
for the addresses presented, and l^rof H E Armstrong 
for his work as chairman of the organising committee 

Replying in the House of Commons on June 10 
to a question as to large scale schemes for eliminating 
tsetse-flies from British possessions in Africa, Mr 
Ormsby-Gore, Under-Secretary of State for the 
Colonies, drew a necessary distinction between two 
different proposals While both schemes are directed 
towards the early removal of the menace of trypano¬ 
somiasis, now overshadowing vast areas of tropical 
Africa, they are different in scope To the contem¬ 
plated international scientific expedition to Uganda, 
recommended by the International Conference on 
Sleeping Sickness, held m London last month under 
the auspices of the League of Nations, we hope to 
return at an early date The other project is in no 
way connected with the League of Nations, but owes 
much to the energy and enthusiasm of Mr. Ormsby- 
Gore himself, as shown by the recent Report of the 
East African Commission, which, under his leadership, 
visited the British East Afncan Dependencies in the 
autumn of last year Briefly stated, what is proposed 
is to stimulate public interest, and hasten the control 
of sleeping sickness, and the no less important naqana 
of domestic animals, by speeding up and reinforcing 
existing methods of attacking the tsetse-fly earners of 
these diseases To this end, it is hoped that it may 
prove possible to arrange for the appointment of a 
commission of experts, which shall proceed to tropical 
Afnca for the purpose of undertaking (a) complete 
surveys of all tsetse areas, (2>) further research into 
the bionomics of tsetse, including the factors con¬ 
trolling increase or decrease , and (c) expenments on 
a field scale m exterminating these flies* Provided 
that, pending the issue of the findings of sucli a 
commission, the work of which must necessarily be 
protracted, local governments continue to press 
forward existing methods of attack, the scheme merits 
cordial welcome and support. 

The subject of tsetse-fly control received further 
attention at a meeting of the second Imperial Ento¬ 
mological Conference, held in the rooms of the Geo¬ 
logical Society, Burlington House, on the morning of 
June 15, when the chair was taken appropriately by 
Mr. Ormsby-Gore* On this occasion a valuable paper 
entitled " Co-ordination of Effort in Tsetse-fly Investi¬ 
gations " was read by Prof. Warrington Yorke, of 
the Liverpool School of Tropical Medicine, whose 
position as one of the foremost authorities on sleep- 
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mg sickness is universally recognised* Prof. Yorke 
appealed for organisation to ensure continuity and 
co-ordination of work, and gave details of an interest' 
mg experiment m game exclusion, with reference to 
its effect upon the local tsetse-fly, Glosstna tachxnoides, 
now being conducted by Dr, LL Lloyd in a small area 
in Northern Nigeria. In the subsequent discussion, 
which was both interesting and animated, a number 
of leading workers on the subject took part, includ¬ 
ing Dr Andrew Balfour, Dr. A. G. Bagshawe, Prof. 
Robert Newstead, Dr. Guy Marshall, Major E. E. 
Austen, Mr. C. F M Swynnerton, Mr. D. W. Scotland, 
and the chairman 

Sir Ray Lankester and Dr. J. W. L. Glaisher 
were both elected into the Royal Society on the same 
day, namely, June 3, 1875, so that they have both 
completed fifty years of fellowship* We understand 
that the council of the Royal Society has offered con¬ 
gratulations to each of them on their long association 
with the Society They are the two senior fellows of 
the Society next to Sir W. Boyd Dawkins, who was 
elected in 1867. Sir Ray Lankester received the 
Copley Medal in 1913, and it is a curious coincidence 
that in the same year the Sylvester Medal was given 
to Dr. Glaisher, and hence zoology and mathematics 
were again through this circumstance in couple 
Moreover, they were both at St. Paul’s School together 
At the time of their respective elections Sir Ray was 
a fellow and lecturer of Exeter College, Oxford, while 
Dr Glaisher was an assistant tutor and examiner in 
Tnmty College, Cambridge. Apart from Sir Ray 
Lankester's special scientific researches, and not 
least, those researches which he has inspired in others, 
and of which he has witnessed the fruition, he has the 
brilliant gift of literary expression, and has used it to 
supply the so-called 11 man in the street " with highly 
instructive and informative popular descriptions of 
natural objects and phenomena without loss of 
scientific dignity. He never, indeed, pandered to the 
purveyor of “ marvels " We may recall that Sir Ray 
was Director of the Natural History Departments of 
the British Museum, 1898-1908. He is a correspond¬ 
ing member of the Paris Academy of Sciences, of the 
Reale Accademia dei Lincei, Rome, and of the U.S. 
National Academy of Sciences. Dr. Glaisher is a 
fellow of Trinity College, Cambridge. In his own 
department of pure mathematics he has done work 
of supreme value. 

The announcement has been made by foreign 
correspondents of the daily papers that Prof. Walther 
Nemst is reported to have communicated to the 
Berlin Academy of Sciences an account of the dis¬ 
covery of two new elements. It is stated that the 
new elements have been detected chemically and 
spectroscopically in several minerals and notably in 
platinum ores, and that their atomic numbers are 
43 and 75. They have been named ” masurium " 
and ,f rhenium,” after the names of the East Prussian 
borderland and the Rhine respectively. At the time 
of writing, no details of the methods employed are 
available and it is impossible to assess the value or 
importance of the discovery. The new dement* 
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Would fall in Group VII, of the Periodic Classification 
and in a family of which only one member, manganese, 
has hitherto been known 

Though there were railways long before the 
Stockton and Darlington Railway and many loco¬ 
motives before Stephenson’s Locomotion , the Stockton 
and Darlington was the first public line and the 
Locomotion the first passenger engine. Newcomen's 
steam engine owed its birth to the demand of the 
mines for an efficient pump, and it was in the mines 
the railway and the locomotive were first developed. 
The Darlington to Stockton line as originally pro¬ 
jected by Edward Pease in 1817 was chiefly for the 
conveyance of coal to the sea-board, and it was due to 
the advice of George Stephenson in 1823 that powers 
were obtained for carrying passengers This pioneer 
line was opened in September 27, 1825, when Stephen¬ 
son's famous engine Locomotion, driven by Stephenson 
himself, drew a train of 34 vehicles with 450 passengers 
from Darlington to Stockton Thus was inaugurated 
the tremendous passenger traffic of to-day. The 
centenary of this event is being celebrated on an 
appropriate scale, and on July 1 the Duke of York is 
opening an exhibition at Darlington. On the follow¬ 
ing day, Locomotion will again be put under steam and 
will haul a replica of the original train along the line 
There is also to be a procession of rolling stock The 
celebration has been advanced from September to 
July on account of the meeting in London during the 
last week in June of the International Railway 
Congress Some 800 delegates representing the rail* 
ways of the world are attending the Congress, and 
after the various meetings m London and the district 
the delegates will proceed to Darlington, when the 
procession of old and modern locomotives and rolling 
stock will be repeated. The members of the Institu¬ 
tion of Mechanical Engineers will also take a part in 
the celebration Stephenson was the first president 
of the Institution, and the summer meeting is there¬ 
fore to be held at Newcastle while the centenary 
celebrations are in progress. 

In the colonial possessions of Great Britain and 
France the same problems of malaria and sleeping 
sickness are encountered. British workers are well 
acquainted with the conditions m their own colonies, 
but often little is known of those which prevail in the 
colonies of our neighbours. The two lectures delivered 
by Prof. £mile Brumpt, of the Faculty of Medicine 
of Paris, on behalf of the Chadwick Trust, have 
afforded to medical men in England an opportunity 
of hearing the views of a distinguished Frenchman 
on the question of prophylaxis against these two 
diseases. AS was to be expected, the plans of a 
campaign as outlined by Prof, Brumpt are the same 
in whatever country it is undertaken, but the instruct¬ 
ive series of lantern slides, the outcome of recent 
tours made by him, illustrated the conditions which 
conduce to the spread and persistence of malaria and 
Sleeping sickness' in countries which rarely come into 
Him experience of British workers. In this respect 
^lectures Of value in showing that, though the 
principles of prophylaxis are always the 
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same, they have to be applied with due regard to 
the local features of the country and the habits of the 
natives. Not only is it necessary for the medical 
officer to have a good knowledge of the diseases them¬ 
selves and the parasites which cause them, but he 
must also understand the bionomics of the insect 
vectors, which vary with the localities to be dealt 
with, and, above all, he must be able to modify, extend, 
and adapt the measures to meet ever-varying con¬ 
tingencies. It results that a sound training in the 
methods of prophylaxis in all its aspects is a sine 
qua non of success Furthermore, the control of 
these diseases is an undertaking which must be made 
by all the colonising nations working to the same end. 
Progress made in one colony would be very largely 
frustrated if the diseases were allowed to run riot 
in an adjoining territory In this direction of co¬ 
operative endeavour the Health Section of the League 
of Nations has undertaken the arrangement of an 
international commission to investigate certain 
problems connected with the spread of sleeping 
sickness in Africa, with the view of furnishing informa¬ 
tion which will be of value to all those nations which 
are attempting to stamp out the disease. 

A brilliant spell of fine summer weather has 
occurred generally over England, and in the southern 
and midland districts some unusually high tempera¬ 
tures for June have been experienced. The burst of 
heat set in on Wednesday, June 3, with a shade 
reading of 73 0 at Greenwich and a temperature above 
150° in the sun’s rays. On Saturday, June 6, the 
shade temperature was 84°, and the mean temperature 
for the 24 hours was ii° in excess of the normal. 
The highest temperature in London at the time of 
writing was on Thursday, June 11, when 87° was 
registered at Greenwich, which, however, was beaten 
for the corresponding day by z° in 1900, when 89° was 
registered. A temperature of 90° was registered at 
Greenwich on May 22 and 24, 1922, which is the 
highest temperature on record to June 15 since 1841, 
During the 84 years from 1841-1924, the absolute 
maximum temperature for the several days in June 
has occurred on 55 per cent of the days in the 
28 years 1841-68, on 20 per cent in the 28 years 
1869-96, and on 25 per cent, in the 28 years 1897- 
1924, To Saturday or Sunday, June 13 or 14, there 
were at several places in the south of England 14 
consecutive days without rain, which constitutes a 
drought. Brilliant sunshine was an exceptional 
feature in the southern and midland districts. 

The recently issued report of the Empire Cotton 
Growing Corporation for the year ending on March 31 
still shows an excess of income over expenditure, 
but one which is being steadily diminished, as that 
body is gradually, through its training of men at 
the universities and elsewhere, overcoming the great 
difficulty of providing officers with the necessary 
technical training to assist in the development of 
cotton overseas. Nineteen men have now been 
trained,' of whom all but two have received appoint¬ 
ments. For the present year, as for last, an un¬ 
limited number of studentships is offered to those 






who are thoroughly qualified, A grant of 3000/. a 1 
year is being made to assist in the maintenance of I 
experimental farms in Australia, a plant breeder 
has been sent to Southern Rhodesia, and another to 
the Sudan, while, in conjunction with other bodies, 
funds have been provided for the erection of ginneries 
in Southern Rhodesia. Many other lines of work are 
also being commenced. At the present time the 
production of good cotton within the British Empire 
is progressing steadily, and is expected to reach 
350,000 bales in the coming season There is no 
sign yet that the top of the curve is in sight, but much 
sustained and careful work along scientific lines will 
be necessary to maintain this development, and to 
carry it to the point of imperial independence in 
cotton supply 

At a meeting on June 9, the Illuminating Engineer¬ 
ing Society, in co-operation with other bodies 
interested, held a discussion on " Natural and Artificial 
Sunlight in Health and Disease ” Dr, Salceby, who 
opened the discussion, gave an excellent review of 
this problem, which interests engineers, architects, 
and medical men alike There were on view a great 
variety of special lamps devised to furnish " artificial 
sunlight,” As one of the speakers pointed out, this 
description is not quite accurate Nevertheless there 
is no reason to doubt that such lamps can supplement 
natural sunlight, with very good results, in medical 
treatment. Although there has been remarkable 
gam in our knowledge of effects of light on the human 
body during recent years, there is much in connexion 
with the ultra-violet rays, their merits and limitations, 
that is still obscure. Therefore the view expressed 
at the meeting that this is essentially a scientific 
problem, and that such forms of energy should not be 
applied indiscriminately nor regarded as a panacea 
for all ills, deserves emphasis. About the general 
value of sunlight in relation to health there can be 
little doubt, and every encouragement should be 
given to efforts to free the atmosphere of our cities 
from the pollution of smoke from wasteful coal fires. 
The meeting was a very representative one, and the 
Society has done good service in bringing together 
those interested in various aspects of the subject. 

The Council of the British Cast Iron Research 
Association has recently extended its research pro¬ 
gramme by arranging for an investigation on the 
influence of silicon, manganese, and phosphorus on 
the formation of graphite in cast iron, to be conducted 
by Mr. M, L. Becker at the University of Manchester, 
under the supervision of Prof F. C. Thompson, and 
for an investigation to be commenced at the National 
Physical Laboratory, under the supervision of Dr. 
W. Rosenham, on the alloy systems iron-silicon, iron- 
manganese* iron-phosphorus in the presence of carbon 
over the range usually associated with cast iron. It 
is anticipated that these fundamental investigations 
will yield information of great value in connexion 
with other investigations in hand. The Director and 
Consultant of the Association are now visiting Con¬ 
tinental laboratories and works for the purpose of 
examining recent foundry developments, particularly 
in Germany. 
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At the anniversary meeting of the Linnean Society 
on May 36, the Society's Linnean medal H gold, iM 
highest award, was presented to Prof, Ftancis ViW: 
Oliver, professor of botany in the University of 
London at University College since 1888, when he 
succeeded his father, Daniel Oliver, in the chair, 
In presenting the Medal* reference was made to 
Prof. Oliver's distinguished services,—his work on the 
fossil Pteridosperms; on the survey of British vegeta¬ 
tion, which resulted later in the establishment of the 
British Ecological Society; his early observations cm 
tidal problems of vegetation at the Bouche d'Erquy 
m Brittany, followed by the permanent station at 
Blakeney Point m Norfolk, now the property of the 
National Trust, under the conditions of the natural 
flora and fauna being preserved The Medal has been 
given in alternate years to a botanist and a zoologist 
since its institution m 1888, when the centenary of the 
Society was celebrated. 

A climatological congress, arranged by the 
Davos Institute for Alpine Physiology and Tuber¬ 
culosis Research, will be held at Davos on August 17- 
22. Full particulars can be had from the Institute 

At the anniversary meeting of the Linnean Society 
the following officers were elected President, Dr. 
A B. Rendle; Treasurer, Mr, H. W. Monckton; Secre¬ 
taries, Dr. B. Daydon Jackson (General), Dr, W. T. 
Caiman (Zoology), and Mr. J. Ramsbottom (Botany), 

Dr E F. Armstrong, of the British Dyestuffs Cor¬ 
poration, Ltd., and Mr. H. Sutcliffe Smith, of the 
Bradford Dyers' Association, have been appointed 
members of the Dyestuffs Industry Development 
Committee set up under subsection 2 (6) of the Dye-* 

| stuffs (Import Regulation) Act, 1920, m succession to * 

' Sir William Alexander and Mr. G, Douglas, resigned. ^ 

At the annual general meeting of the Royal Geo-a* 
graphical Society on June 15, the following officer* 
for the ensuing year were elected:— President , Dr, 

D. G Hogarth; Vice-Presidents, Sir Charles Close, 
Prof. J. Norman Collie, Maj.-Gen. Lord Edward 
Gleichen* Sir Sidney Harmer, Sir John Scott Keltic, 
Sir Francis Younghusband; Treasurer * Lord Biddulph; 
Trustees, Mr. Douglas W. Freshfield, Lord Ronald- 
shay ; Han. Secretaries , Mr. A. P. Maudslay, Col.-Com. 

E. M. Jack ; Foreign Secretary , Sir Maurice E, de 
Bunsen. 

On Friday, June 36, Viscount Grey of Fallodon 
will make a presentation to Dr. G. Qaridge Druce on 
behalf of the Botanical Society and Exchange Qttb 
of the British Isles, at Dorchester House* Park Lane, 
London, which has kindly been lent by Sir George 
and Lady Holford. Particulars of the meeting can 
be obtained from the Hon. Mrs. Adeane, 1 Dean 
Trench Street, Westminster. 

The fourteenth International Geological Congress 
is to be held in Madrid during May and June 
The provisional list of subjects lor general discuapon 
includes the following topics: The world** reserves 
of phosphates and pyrites, geology of the Mediter¬ 
ranean and of Africa, Cambrian and Silurian 'Wgk** 
Tertiary vertebrates and foramiaifer*^ 
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folds, modem theories of metallogeny, vulcanism, 
and the application of geophysical studies to geology 
Excursions covering a wide range of interests are 
being arranged. The general secretary for the Con¬ 
gress is Seflor E. Dupuy de L6me, Geological Institute 
of Spam, Plaza de los Mostenses 2, Madrid. 

The Albert Medal of the Royal Society of Arts for 
the current year has been awarded by the Council, 
with the approval of the president, H.R H the Duke 
of Connaught, to Lieut.-Colonel Sir Davic^ Pram, 
" for the application of botany to the development 
6f the raw materials of the Empire/’ Sir David is 
one of the most distinguished of living botanists 
When Director of the Royal Botanic Gardens at 
Calcutta he developed the Government cinchona 
plantations of India, and organised a system for the 
cheap distribution of quinine through the post offices, 
thereby making the drug familiar in every village of 
India and saving unnumbered human lives. After¬ 
wards, as Director of the Royal Botanic Gardens at 
Kew, his work was of great scientific importance and 
of great value to those engaged in the timber and 
plant products industries 

The Faraday Society will hold a general discussion 
on ** Photochemical Reactions in Liquids and Gases " 
at Oxford on October 1-2 next The subject will be 
discussed under two mam heads . (1) Einstein’s Law 
of Photochemical Equivalence, (2) the Mechanism of 
Photochemical Reactions. Part 1 will be opened 
by Prof A. J Allmand (King's College, London) and 
Part 2 by Prof. M Bodenstem (Berlin) In addition 
to the leading English workers on photochemical 
action, many distinguished investigators from the 
continent and the United States have signified their 
intention of taking part in the proceedings, and an 
attractive programme of papers has been prepared. 
It is hoped to accommodate all who attend the 
meeting at Exeter College and Lincoln College. Non¬ 
members of the Faraday Society may attend the 


meeting, and those desirous of doing so are asked 
to communicate at once with the Secretary of the 
Faraday Society at 90 Great Russell Street, Ixmdon, 
W.C 1, from whom full particulars may be obtained 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned *—Head of the 
engineering department of the Swindon and North 
Wilts Technical Institution—The Principal (June 24) 
A lecturer in electrical engineering at the Municipal 
Technical College, Swansea—The Director of Educa¬ 
tion, Dynevor Place, Swansea (June 24) A research 
worker in the Department of Scientific and Industrial 
Research, on adhesives—The Secretary, Depart¬ 
ment of Scientific and Industrial Research, 16 Old 
Queen Street, S.W 1 (June 27) An assistant lecturer 
in mathematics at the Municipal College of Techno- 
logy, Belfast—The Director of Education, Belfast 
(June 29) A junior assistant in the Information 
Bureau of the British Cotton Industry Research 
Association—The Director, Shirley Institute, Dids- 
bury, Manchester (July 4) A junior assistant in 
the metallurgy department of the National Physical 
Laboratory — The Director, National Physical 
Laboratory, Teddmgton (July 4) A lecturer in 
physics and mathematics at the Northampton 
Polytechnic Institute — The Principal, St John 
Street, E C 1 (July 6) A lecturer in physics in the 
University of Durham (Durham Division)—The Head 
of the Department of Pure Science, South Road, 
Durham (July 11) A junior assistant (physics) at 
the Shirley Institute, British Cotton Industry 
Research Association — The Director, Shirley Insti¬ 
tute, Didsbury, Manchester (July 15). A lecturer in 
zoology, with special reference to cytology and experi¬ 
mental zoology, in Edinburgh University — The 
Secretary (July 23). A lecturer in biology at the 
Cheshire School of Agriculture — The Principal, 
Reaseheath, Nantwich. An evening lecturer in 
bacteriology at Battersea Polytechmc—The Principal, 


Our Astronomical Columa 


Comet Tempel (2),—Information has been received 
from the International Astronomical Union Bureau 
at Copenhagen that this comet has been detected by 
Mr. Stobbc (observatory not stated), as follows ; 

G.M T. (?) R.A. N. DecL 

^ June 11 . 23* 42 ‘0 1 * 1 i8 h 23™ 28* o° 13' 

The magnitude is stated as 12 0, which is fainter than 
anticipated, and hence explains why it has not been 
found by the several observers m England who have 
looked for it. It is approaching the earth and the 
»un and should brighten considerably. The peri¬ 
helion dab? will be about August 7 6, which is within 
two days of the anticipated date. The following are 
two predicted places (approximate) for midnight (o hr.) 

R.A. S. Deol. 

June 18 . i8 b 25 8 m 0* 46' 

„ 26 . IS* 28 7* 2° 55' 

Provisional Solar-Constant Values.—V ol. 77, 

' No. $ of the Smithsonian Miscellaneous Collections con¬ 
tain* provisional solar-constant values for the period 
August 1920-November 1924, together with monthly 
and decade means from 1918, It is stated by the 
bomptot*, Dr. C/ G. Abbot and his colleagues, that 
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they would have preferred not to make public any 
provisional values at present, as the variation of the 
sun is seldom large and there is a great difficulty m 
maintaining a sufficiently high standard of accuracy 
in the solar measurements to give the magnitudes 
of the changes very closely. Owing, however, to 
the growing interest in the “ variable *' nature of 
the sun’s output in radiation and its promise of use¬ 
fulness in connexion with weather reports for the 
study of the dependence of weather and climates 
on these variations, the demands for the observations 
have been so insistent that the authors now “ publish 
briefly at this time the best knowledge we now have ” 
The reader is, however, given to understand that 
small .modifications will probably be made in the 
final publication, which they hope to make in Volume 
V of the Annals of the Astrophysical Observatory, 
Table I„ covering 25 pages, gives a summary of 
the results from Mt. Harqua Hala and Montezuma, 
while Table III. gives the decade and monthly mean 
solar-constant values 1918 to 1924. Several interest¬ 
ing curves are given, one of which shows that in¬ 
creased solar activity brings higher solar-constant 
values. 
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Research Items. 


The Religion of the Primitive Hunter —In 
the Sociological Review Jor April, Mr. Christopher 
Dawson, in a communication on " Religion and 
Primitive Culture*" argues that the remarkable 
resemblances in the " hunting cultures " of North 
America and Siberia, Australia and South Africa, 
to the culture of palaeolithic Europe are too great to be 
fortuitous They have a common religious foundation, 
a common attitude to life which may be called the 
" religion of the hunter." The fact that totemism 
extends from West Africa to North America, and was 
one of the constituent elements in predynastic culture 
in Egypt, is fatal to the claim of Australia to be the 
home and centre of diffusion of totemism as held by 
some writers, and makes it difficult to believe with 
Prof Elliot Smith and his school that it was diffused 
by the histone Egyptians of the * ‘ Archaic Civilisation '* 
Judging by the North American evidence, it seems 
clear that the religion of the hunter—the belief in 
animal guardian spirits—lies at the root of the whole 
development First came the guardian spirit of the 
Shaman ; then of the individual, and as population 
increased and the group became more complex, the 
same idea became the pnnciple of the social organisa¬ 
tion, on one side of the secret society with a common 
guardian spirit, on the other of the totemic clan, a 
group of kinsmen inheriting a common guardian 
spirit 

The Magic of Colour —Mr. Stewart Culm, in a 
lecture delivered to the Textile Color Card Association 
of New York m February last, which is published 
111 the Brooklyn Museum Quarterly, vol 12, No 2, 
describes some of the magical beliefs relating to 
colour, especially in China and Japan The sig¬ 
nificance of colour with the fundamental associations, 
which have come down to our own day, was established 
when a belief in magic was universal This applied 
m five directions, the seasons, the elements, the 
planets, the points of the compass, and the notes in 
the musical scale. In an old Korean book in Mr 
Culm's possession, the musical notes are indicated m 
colour The Chinese flags of the Manchu bannermen, 
green, red, white, black, and yellow, correspond with 
the cast, south, west, north, and middle Red is 
the colour for expelling demons and preponderates 
in the garments of European peasants, and this colour 
is used in the placards which the Chinese paste on 
their doors at the New Year Yellow was the colour 
of the middle, of the element earth, of Saturn, of 
gold, of the gram rice, and of the emperor. Colour 
determined the value of gold, of precious stones, and 
turquoise and jade In Japan colour flourished 
chiefly m Buddhist ceremonial and m the Imperial 
court, but the accessories of Shinto are without 
colour, and the Japanese of to-day dislike Chinese 
colour. 

The Blue Whale —Sir Sidney Harmer (Proc. 
Zool Soc , 1923, p. 1085) contributes some interesting 
observations on two enormous cervical vertebra of 
the blue whale, found in the Panama Canal Region 
and presented to the British Museum by Mr. F. 
Mitchell-Hedges These vertebra had the epiphyses 
completely fused, and this fact, coupled with their 
large size, when compared with available evidence 
from other specimens, bears out the original estimated 
length of the specimen of ninety-eight feet. This 
would appear to establish the fact that the northern 
blue whale may grow to at least one hundred feet, 
and that there is no substantial basis for the sugges¬ 
tion that the southern race of this whale is larger than 
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the northern. As the blue whale is considered an 
ice-loving species, this record from the tropics is of 
considerable interest from that point of view, as well 
as from its bearing on the possibility of a migration 
across the equator of blue whales from the northern 
to the southern hemisphere, and vice versa. Further 
evidence of the size at which the epiphyses in this 
whale become ankyloaed is supplied by Sir Sidney in 
Proc. Zool. Soc., 1924, p. 1175. In the southern race 
of the whale specimens measuring eighty-four feet 
were found to have the epiphyses free, while in one of 
ninety-one feet they were fully ankyloaed. 

Beaded Whales. —In Proc. Zool. Soc., 1924, 
p. 541, Sir Sidney Harmer reviews the genus Meso- 
plodon, with special reference to M. mirus and M. 
aensirostns, and discusses the cranial characters of 
the beaked whales m general, with a valuable criticism 
of the importance of the antorbital region of the skull 
as a valuable character for purposes of classification. 
He rejects the genus Paikea of Oliver as instituted on 
insufficient grounds, and includes it as a synonym 
of Mesoplodon. Detailed descriptions of two skeletons 
of M, mirus from the coasts of Ireland (two out of 
the only three known specimens) and one of M. densi - 
rostris from Madeira conclude a valuable contribution 
to our knowledge of Cetacea. Sir Sidney Hormer's 
ninth report on Cetacea stranded on the British coasts 
covers the years 1923-24, and, while not including 
any species of great rarity, several interesting records 
are deserving of notice. The white-beaked dolphin 
was more numerous than usual, and appears to be 
establishing its claim to be regarded, after the common 
porpoise, as the commonest British cetacean Special 
attention is directed to the record of the false killer 

S seudorca crasstdens ) in a sub-fossil condition in the 
mbridgeshire Fens, and to the unexplained occur¬ 
rence of vertebrae of three large rorquals (two blue 
whales and one common rorqual) off Newhaven, 
Sussex. 

Mosquito Control, —The International Health 
Board of the Rockefeller Foundation has issued a 
very valuable pamphlet on " The Use of Fish for 
Mosquito Control." It includes a brief historical 
survey of the matter, a very complete summary of 
the work which has been accomplished in all parts of 
the world, with illustrations of the fish employed, and 
a general statement of the biological principles On 
which thfe control of mosquitoes by fish is based. 
Special attention is given to the requirements of fish as 
mosquito destroyers, and to the conditions under 
which they may be successfully used for this purpose, 
emphasis being laid on the use of indigenous species 
where possible. It is intended mainly for the use of 
the field staff of the Board, but has obviously a wider 
field of interest, and the biologist particularly will 
welcome this full statement of the results which have 
led to the elaboration of this method of controlling 
yellow fever and malaria, and to its successful estab¬ 
lishment in various parts of the world, 

A New Proliferating Larval Tapeworm,— 
B, Schwartz describes (Proc, U.S. Nat. Mtis., Vol 6$, 
art. 24, 1924) cysticerci, which he refers to a new 
species of Ta&nia, from the lung of an Alaskan por¬ 
cupine (ErMhiton epix&nthum). The cysticerci occur 
singly or in colonies; in the latter case the basal 
stalks or peduncles issue from larger stalks which are 
in the lung tissue. The scotex has font eBipttcm 
suckers and a double row of hooks—*$ large and *8 
small. „ 
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MYcbtozoa ok m Polyangida.” —Roland Thaacter 
In 1892 first described as Myxobacteria, primitive 
tninute organisms which in the vegetative state, 
though retaining their separate individuality, radiated 
outwards as they multiplied on the substratum, as a 
slimy plasmodium-like mass. As their name sug¬ 
gested, Thaxter thought the individual organisms, 
multiplying probably by transverse fission, were allied 
to the bacteria, the whole mass in its slimy aggregate 
recalled the plasmodium of the Myxomycetes (or 
Mycetozoa). Jahn has recently reclassified the group, 
adding new forms that he has first described (" Beitr&ge 
zur botanischen Protistologie.” 1. Die Polyangiden. 
Leipzig : Gebn&der Bomtraeger, 1924. 10s. 6 d.) t and, 

not satisfied with the affinities suggested by Thaxter's 
name for the group, rechristens them the Polyangidae, 
after the generic name under which a species of thegroup 
was first recorded (in 1809). Thirty-six species are now 
described under eleven genera, which are grouped in 
four families. The systematic characters are mainly 
based upon the form and structure of the very small, 
but sometimes very striking fruit bodies, into which 
the slimy mass of microscopic organisms aggregate 
themselves under suitable conditions, though the 
family regarded by Jahn as most primitive only heaps 
into irregular masses, never forming definite cysts. 


Starch and other Cell-Contents. —The M^moires 
de la Socidte Royale des Sciences de Boh6me for 1923, 
published at Prague (1924), contains a number of 
papers, mainly mathematical and botanical, they are 
written in Czech or German and followed by a sum¬ 
mary in French or English. Several botanical papers 
are systematic or ecological m nature. In addition, 
W. S. IIjin describes further experiments dealing 
with the effects of salts upon the hydrolysis of starch 
(Nature, September 15, 1923, p* 407). Sodium 
chloride in concentrations from o 05 M to o 1 M causes 
the hydrolysis of the starch in the guard cell of stomata 
in many plants, but in the case of halophytes much 
higher concentrations are necessary. Vegetable cells 
placed in dilute solutions of maltose synthesise starch 
energetically, but the process is stopped by the addition 
of sodium chloride or other salts to the solution. 
E. Votodek and V. Ettel direct attention to the ease 
with which galactose yields a crystalline dibromo, 
2.4*phenylhydrazone, thus permitting its quantitative 
separation under certain conditions from xylose, 
rhamnose, glucose, fructose, etc., but not unfortunately 
from arabinose, with which it is so often associated 
after hydrolysis of plant pectins. 


The Function of Nicotine in the Plant.— 
J. J, Theron and J. V. Cutler have an interesting con¬ 
tribution to this problem, which is of both theoretical 
and commercial importance, in the South African 
Journal of Science t vol. 21, 1924, pp. 189-194* They 
show that the total nicotine content in the plant 
increases up to the flowering stage, after which there 
is a rapid decline, whilst the formation of seed im¬ 
mediately reduces the percentage of nicotine They 
conclude that the nicotine is a storage product which 
is drawn upon to form other nitrogen reserves within 
the seed* The authors also record continued meta¬ 
bolic change in the harvested crop which produces a 
considerable diminution of nitrogen and can be pre¬ 
vented by methods which raise the temperature of the 
leaves atortly after the crop is cut* 


The Geology of the Chatham Islands.—E arly 
last year the Otago Institute organised an expedi¬ 
tion to the Chatham Islands, and a preliminary 
Account of the geological observations has now been 
,'given bjpTL & Allan in the New Zealand Journal 
$ mi Technology (Feb. 1925- ,P* 290). The 

consist ^ctwrofly of a series of faulted 
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blocks which in the late Pliocene were relatively 
elevated or depressed to different levels, and have 
since been eroded, and linked up fay immense sand 
banks and spits. The most southerly block of Use 
main island now rises to nearly 1000 feet and ends 
suddenly in a magnificent line of basaltic cliffs up 
to 700 feet in height. The northern part of the 
island is low-lying and swampy, but here the oldest 
rocks, quartz-mica-schists striking approximately 
east and west, are exposed along the shores. Litho¬ 
logically these schists resemble those of Otago, but 
the comparison throws no light on their age, as the 
Otago schists themselves have been referred to 
various periods from the early Palaeozoic to the early * 
Mesozoic. Lying on the foundation stones of the 
Islands with great unconformability are Bryozoan 
limestones and limburgite-tuffs of Ohgocene age* 
Unconformably on these are Middle Pliocene sands 
and grits containing a fauna, 63 per cent of which 
is identical with that of corresponding age in New 
Zealand. The Ohgocene limestones, m striking con¬ 
trast, have only 4 per cent, of the species in common. 
The volcanic rocks are of great interest and are 
referred to two mam epochs of eruption. The earlier 
series (Ohgocene) consists solely of tuffs and flows 
of limburgite. The later senes (younger than the 
Oligocene and older than the late-Pliocene or Pleisto¬ 
cene fault-movements) is mainly made up of basalts, 
but associated with the predominant type are mica- 
andesite, trachyte, and phonolites. 

Origin of Platinum and Gold Nuggets — De¬ 
tailed physico-chemical analyses of platinum nuggets 
have enabled Prof S. F. Zhemchuzhny (Ann. Inst . 
d’analyse phystco-chimique de l 1 A cad de Science de 
Russte , vol 1, liv. 2) to come to the conclusion that 
the nuggets do not differ m their structure from alloys. 
Certain details of structure, as well as the presence 
within the mass of platinum of crystals of osmic indium 
and of small round cavities, corresponding to bubbles 
of air, show that platinum has crystallised from the 
magma m which it has been dissolved in a molten 
condition Gold nuggets, according to the same 
authpr (loc. ctt 2, liv, 1), are of a quite different origin, 
their structure and physical properties indicating that 
they have been formed by crystallisation of gold 
from solutions of that metal in the water solutions 
of sulphur salts or of sulphates of iron oxide, which 
are products of oxidation of gold-contaming sulphur 
pyrites. 

The Polar Aurora —Prof. L. Vegard has recently 
shown by means of experiments made with solidified 
nitrogen diluted with argon at the temperature of 
liquid hydrogen, that it was possible to reproduce the 
N t aurora line by bombardment with cathode rays. 
In collaboration with Messrs H. Kamerlingh Onnes 
and W H. Keesom he describes in the C R. Acad . Set., 
Paris, April 6, experiments in winch the nitrogen was 
, diluted with neon, and cooled with liquid helium* 
The Ni band changes, when the proportion of neon is 
increased, in a similar manner to that observed with 
nitrogen and argon at the temperature of liquid 
hydrogen, but with a much slower displacement 
towards the red as the dilution is increased , the 
position of the principal maximum, indeed, remains 
nearly constant until 70 per cent, of neon is present. 
From this point on, the maximum commences to shift 
rapidly with an increase in the proportion of neon, on 
account of the resulting diminution in the size of the 
nitrogen particles. When the proportion of nitrogen 
has been reduced nearly to zero the N % band becomes 
a hne, with wave-length 5578*6, which very nearly 
coincides with the green line of the aurora. The small 
difference is attributed to a specific action of the neon* 
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so that it ik probable that, if similar small particles 
of nitrogen could be bombarded with electrons at 
very low temperatures without any additional sub¬ 
stance* the auroral green line would be given out. 

The Densities of Liquid and Gaseous Helium. 
—When the densities of a gas and of its liquid form, in 
contact with one another, are plotted against tempera¬ 
ture, the two density curves meet at the critical 
temperature, the jomt curve being roughly parabolic. 
If now the arithmetic means of the two densities at 
the different temperatures are plotted, the graph has 
been found to be nearly a straight line, which also 
passes through the critical point In the C R Acad 
Set , Pans, March jo, E Matthias, C A Crommelin, 
H Kamerhngh Onnes, and J. C Swallow give the 
results of a series of measurements which verify this 
law of the rectilinear diameter for helium, the 
densities having been measured for nine temperatures 
ranging from 4*71° abs. down to 2*30° abs. The 
deviations from rectihneanty are small, but a little 
larger than for hydrogen and neon By means of the 
equations deduced it is possible to calculate the value 
of the critical temperature of helium 0 = 5 iq° abs , 
and the critical density A ~ o 06930 The critical 
coefficient ROA/II is equal to 3*270, where R is the 
gas constant and 11 the critical pressure, this is 
very nearly the same as for hydrogen (3*276) 

Direction of Radio Signals during the Eclipse 
OF January 24 —Prof Merritt communicates a paper 
on the changes observed in the direction of radio signals 
at the time of the eclipse on January 24, 1925, to the 
April number of the Journal of the Franklin Institute. 
As a part of the programme of eclipse observations 
at Ithaca, N.Y., records were kept during the morning 
hours of January 23, 2^, and 25 of the apparent 
directions of stations at Schenectady and New York 
as indicated by radio direction finders Graphs are 
given m this paper of the results obtained The 
observations were begun at least an hour before sun¬ 
rise, and show in a striking way the large and ex¬ 
tremely rapid changes in direction characteristic of 
night conditions The time at which '* day con¬ 
ditions 11 are established seems to vary largely from 
day to day On the day of the eclipse, the night 
conditions persisted until an hour after sunrise, and 
this although the sun had been shining brightly On 
the next day, which was very cloudy, day conditions 
were reached while it was still almost as dark as mid¬ 
night It is concluded that if the observed direction 
changes are due to sunlight at all, they must be 
brought about by the changes caused by light in 
the upper regions of the atmosphere. Although the 
variations m the direction during the early hours of 
January 23 were much less marked than on January 
2j, yet there is a definite indication that night con¬ 
ditions persisted nearly as long on both days, although 
January 23, like January 25, was a very cloudy day. 
There is some slight evidence that persistence of 
night conditions after sunrise is associated with high 
barometric pressure and a large pressure gradient. 
On the dav of the eclipse, night conditions persisted 
until half an hour after the eclipse began, Six 
minutes after the end of totality a systematic drift 
towards the south began, and for eight minutes the 
setting* indicated that the signals were coming from 
a direction 15^ south of the true direction of New 
York Thirty-five minutes after totality, the readings 
had become normal It is stated that if the effect is 
due in some way to changes in the ionic concentration 
resulting from changing illumination in the upper 
atmosphere, then the delay in the appearance of an 
eclipse effect until after the end of totality might have 
been expected. 
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Separation of Selenium and Tbllvrium,-*- 
V Lenher and C. H. Kao describe a new method of 
separating selenium and tellurium in the Journal of 
the American Chemical Society for March. To a 
solution of the oxides in ioo c.c. of concentrated hydro¬ 
chloric acid, 50 c.c. of acid saturated with sulphur 
dioxide is added. After vigorous stirring, ana on 
standing, selenium settles out and is readily filtered 
off The tellurium is then obtained from the mother 
liquor by precipitation with sulphur dioxide and 
hydrazine. The temperature of the solutions should 
never exceed 30°. 

Conductivity in Solution and Constitution.— 
The conductivities of many saturated salt solutions in 
liquid hydrogen sulphide at the temperature of solid 
carbon dioxide have recently been measured by G. N. 
Quam and J, A Wilkinson (Journal of the American 
Chemical Society, April). Many salts form conduct¬ 
ing solutions , halides of the phosphorus family show 
increased conductivity with increase of atomic weight, 
except in the case of bismuth, which forms an in¬ 
soluble compound with liquid hydrogen sulphide. 
The conductivity of solutions of acetic acid derivatives 
is higher the greater the negativity and positivity of 
the groups joining the compound Ammonium 
chloride is insoluble m the solvent; the introduction 
of alkyl groups in place of hydrogen causes the com¬ 
pound to become soluble and the solution conducts in 
proportion to the number of groups introduced. Pure 
liquid hydrogen sulphide has a conductivity less than 
1 x 10" 11 reciprocal ohms 

A Continuous Refrigerator. — Refrigerating 
plants may be broadly grouped into the vapour 
compression type and the vapour absorption type 
Vapour absorption machines are generally inter¬ 
mittent in action, since the ammonia has to be ex¬ 
pelled by heat from a solution in one stage of the 
cycle and absorbed back again in a later stage. These 
operations necessitate the manipulation of valves. 
In the issue of the Machinery Market of May I, 
there is a description of a novel method of continuous 
refrigeration, working on the vapour absorption 
system, which is the invention of two Swedish engineers, 
Munters and Platen, and for which they were awarded 
the Polhem Medal in 1924 The Munters-PIaten 
system has no moving parts and the pressure is the 
same through the circuit The evaporator contains 
a strong solution of ammonia. At the base of the 
evaporator is a heater round the body of which is 
coiled a pipe which projects above the surface of the 
liquid. When heat is applied this pipe becomes so 
hot that the solution inside it boils, and rising, dis¬ 
charges water into the evaporator, the ammonia gas 
being liberated. The ammonia solution is drawn 
from an absorber into the evaporator by this novel 
thermo-syphon device which induces automatic 
circulation. The ammonia gas given off by the 
evaporator is passed into a condenser and liquefied. 
This liquid ammonia then passes into a generator, 
where it gasifies absorbing heat from its surroundings, 
thereby producing refrigeration. The ammonia gas 
from the generator mixes with the hydrogen filling 
the system. The resultant gas mixture & heavier 
than pure hydrogen and enters an absorber near the 
bottom where it meets a shower of water. The water 
absorbs the ammonia, and the hydrogen, denuded of 
the heavier ammonia gas, rises and returns to the 
generator, entering near the top. Thus there is an 
automatic circulation. The connecting pipes are so 
arranged as to function as heat interchangers in both 
the gas and the liquid circuits. Hie only motive 
force for the whole apparatus is the heating coil ia 
the evaporator* 
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The Origin of Species as revealed by Vertebrate Palaeontology . 1 

By Dr. Henry Fairfield Osborn, 

Senior Geologist, U S, Geological Survey; Hon. Curator Vertebrate Palaeontology, American Museum 
of Natural History; Research Professor of Zoology, Columbia University. 


I. T UST as in the inorganic world energy directs 

J matter, not matter energy, so motion or func¬ 
tion invariably precedes form ; change of motion or 
function precedes change of form.* A static condition 
of form, in either the trunk, the limbs, the vertebrae, 
or the teeth, implies a static condition of habit, of 
habitat, or of function ; consequently, a new habit 
(ontogeny), in either the unchanged or changing 
environment, gives rise to a new movement or function 
and results in change of form in the organ most 
directly affected. Each particular organ and each 
art 01 an organ may manifest a dependent or in- 
ependent change of function and consequent change 
of form ; thus a series of organs or of closely related 
or similar parts of the same organ may manifest either 
harmonic or disharmonic change, This principle, 
first observed by Aristotle, more or less developed by 
Lamarck, and more specifically by Cope, has been 
confirmed by such observations as those of Arbuthnot 
Lane. 

II. The principle of compensation on economy of 
growth, first formulated by Aristotle and later more 

f clearly by Geoffrey St Hilaire (lot de balancement des 
organes) t whereby the increased motion or function of 
one organ is compensated for by diminished motion 
or function of another organ, is a bio-mechamcal 
principle thoroughly established in vertebrate palse- 

* ontology; not only adjacent or related organs, but 
organs widely separated functionally and anatomically 
rigidly obey this economic law, which receives its 
most substantial demonstration in palaeontologic senes. 
Its corollary is development and perfection through 
use and degeneration through disuse. 

III. The principle of continuity , in which evolution 
is like growth, is one which could be discovered and 
observed only in paleontology, where large numbers 
of successive lines of descent of organisms can be 
observed. To our knowledge, this principle was first 
observed by the invertebrate paleontologist Waagen 
in 1869, who observed continuous change whereby a 
minute and inconspicuous organ gradually in geologic 
succession becomes so conspicuous as to constitute a 
stage; he named this stage a " mutation/' a term now 
used in paleontology in a sense directly opposite to 
its borrowed use in botany and zoology Following 
the establishment of the principle of continuity by 
many invertebrate palaeontologists came the vertebrate 
studies of D 4 peret and especially of Osborn, who in 
his monograph of researches on the evolution of the 
titanotheres * has firmly established this principle. 
Every bio-mechanical organ in every part invariably 
arises and evolves through a continuous process, and 
in this respect evolution is a forecast of ontogeny or 
individual development. Each new adaptive organ 
rises gradually and continuously out of the gerra- 
plasm, passes into a stage of mechanical perfection, 
and then subsides into the germ-plasm and disappears. 

IV. The principle of germinal or evolutionary trend in 
a definite direction. So far as I know, this was first 
expressed by the Austrian palaeontologist Neumayr, 
who applied to this trend the term u Mutations richt- 
ung/' equivalent to " trend of evolution/' He applied 



it to just such characters of ornament, shell marking, and 
shell proportion as those observed by his predecessor 
Waagen m his " mutations " This cumulative ortho- 
genetic trend in evolution of organs in certain definite 
directions is also firmly established m both invertebrate 
and vertebrate palaeontology. It may be quite ante¬ 
cedent to ontogenetic habit or function and, conse¬ 
quently, by its independence of ongm is purely 
germinal; it is a process resident in the heredity 
germ itself. 

V. The principle of acceleration and retardation. 
Observed by Von Baer in embryology, this principle 
was formulated and elaborated in palaeontology by 
Alpheus Hyatt, a member of this Academy. It is 
one of the most important principles m bio-mechanical 
evolution, as hurrying forward or holding back the 
development of organs to the exact moment when they 
axe first needed and most needed by the organism. 
For example, in all hoofed animals of the plains, where 
the young may be required to run with the mother 
immediately after birth, the adult limb proportions 
are pressed back into the prenatal stage so that the 
young at birth may be able to keep pace with the 
mother, for a few moments at least. This bio¬ 
mechanical principle can only be explained by Darwin's 
selection principle operating on heritable variations. 

VI. The principle of allometry , or change of pro¬ 
portion as studied by Osborn in the Titanothere 
Monograph, 4 Adaptation through change of propor¬ 
tion is the most universal principle in vertebrate 
evolution. It is due to three causes : (a) the elongated 
neck of the giraffe, alternately cited by I-amarck and 
Darwin as due to inheritance or selection, may be 
experimentally shown to be due to the deferred 
inheritance of an acquired adaptation through the 
coincident selection of all fluctuations m the adaptive 
direction. (6) All changes of proportion which are 
not caused by either habit or selection fall under 
the principle of M Mutations richtung ” or evolutionary 
trend, whether observed m the shells of invertebrates 
or in the head form of the mammals, including man, 
(c) All changes of proportion which are influenced by 
habit are due to this dual mode of accumulation ; by 
experimental adaptation in a single lifetime, e g, the 
hind limbs of a dog with proportions of the running 
type are changed into hind limbs with proportions of 
the leaping type by the process brought about by the 
principles of compensation and self-adaptation 

VII. The principle of rectigradatton * in adaptive 
organs spuing from the germ-plasm passing continu¬ 
ously from the most rudimentary into the most 
efficient and highly developed stages First observed 
m the Primates in 1889 by Osborn, this principle has 
Since been confirmed in the other four great orders 
of mammals, the horses, rhinoceroses, titanotheres, 
and the proboscideans (Osborn, 1889-1911) Conse¬ 
quent on this principle is the f< potential homology " 
of organs (Osborn, 1902-1911), m contrast with the 
true homology of Aristotle, or “ genetic homogeny. ’ ’ 
For example, all the bony elements of the limb of the 
Tetrapoda are homologous in Aristotle’s sense ; all 
except one of the elements in the grinding teeth of the 
mammals are instances of potential homology rather 
than of genetic 

1 Elmer wts forth a graduated evolution as comparable to organic growth. 
The conception of rectigradatian as detined by Osborn is not found in 
Elmer’s volume, nor is the word "orthogenesis” attributed to Eimer of the 
same import as rectigradatton. (Eimar-Cunningham, "Organic Evolution 
as the Result of Acquired Characters,” 1890,) 
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VIII. The principle of experimental adaptation . 
This principle is fundamental; the " trial and error " 
or experimental impulse as observed in the freely 
moving Protozoa prevails throughout the suumal king¬ 
dom and is one of the chief ontogenetic phenomena. 
Thus many of the higher mammals, especially the 
equines and the proboscideans, guide their own evolu¬ 
tion through initiative and resourcefulness just as 
man is able to guide his own evolution in adaptation 
to new conditions of environment and biota This 
principle in part accounts for the extraordinary 
diversity of the mammalian kingdom, which since the 
close of the Cretaceous has radiated from small rat- 
like forms into the marvellous diversity of the existing 
mammalian life, while the Crocodilia and Testudinata 
remain as they were at the dose of the Age of Reptiles 

IX. The principle of adaptive radiation , continental, 
local, oceanic. While all sessile organisms like plants 
and sessile invertebrates develop superb bio-mechan¬ 
isms simply in direct reaction to stresses and strains, 
and while static organisms like the Crocodilia and 
Testudinata remain in the condition of arrested 
development through conservation of habit, the freely 
mobile organisms like the Lacertilia and Ophidia 
among reptiles, the birds, and all divisions of the 
mammals enter new ontogenetic and phylogenetic 
phases through the principle of adaptive radiation 
(Osborn), which is an elaboration of Lamarck's 
Abranchement and Darwin's ‘ ‘ divergence ‘' Repeatedly 
in all four classes of vertebrates we observe the cycle 
of terrestrial, fossorial, aquatic, often ending in marine 
adaptation of the body and limbs Also terrestrial, 
arboreal, ghssant, and volant forms arise. Meanwhile 
insectivorous diet may branch into carnivorous or omni¬ 
vorous on one hand, or into herbivorous or frugivorous, 
leaf-eating, browsing, grazing adaptations of the 
general mechanism on the other Under this principle 
as developed by Osborn fall the bio-mechanical processes 
of convergence, the homoplasy of Lankester, and the 
alternative habitat discussed and elaborated by Dollo. 
In every instance where we can observe transition 
from one habitat or from one feeding to another, the 
adaptive response of the organism to the new condi¬ 
tions is immediate The response of heredity to new 
conditions is very gradual For example, heredity 
may conserve " palaeotehc M adaptations in a ''coeno- 
telic ” extenor In Gregory’s language, “ heritage ” is 
long concealed by " habitus,” but after the passage of 
very long periods of time coenotely replaces pakeotely 
and habitus gives rise to new hentage. 

It should be said that, of these nine bio-mechanical 
principles, five were first observed m zoology and 
were afterwards confirmed and greatly clarified in 
palaeontology, namely, the principle of function pre¬ 
ceding form, the compensation principle of Aristotle 
and St. Hilaire, the acceleration and retardation 
principle, the experimental adaptation principle, and 
the adaptive radiation principle. Four may be observed 
only in palaeontology, namely, the mutation principle 
of Waagen and the *'* Mutations richtung'' of Neumayr, 
the rectigradation principle of Osborn, the continuity 
principle of Waagen, Neumayr, and Osborn. 

These nine principles are well-substantiated facts; 
they are not hypotheses or theories. They indude 
the observed modes by which new mutations, new 
species, new genera, new families, new orders of 
vertebrates arise in their bio-mechanical evolution. 
Eveiy particulate organ of the skull, limbs, and teeth 
develops and evolves continuously in perfect bio¬ 
mechanical response or reaction to fixed or changing 
life environment and habit. The germ-plasm condi¬ 
tioning this bio-mechanical adaptation also evolves 
continuously, but lags far behind ontogenic adaptation, 
whether it be to produce the static mechanism of 
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Sequoia gigantea or the mobile mechanism bf the sperm 
whale, Physeter macrocephalus, or the no less marvellous ■, 
mammoth, Elephas pnmigenius. Slowly following in 
secular time, adaptive reactions to new living environ¬ 
ment, to new forms of self-adaptation, there is the 
onward germinal impulse. The rise of new rectigrada- 
tions ana allometrons in the germ-plasm is not In the 
nature of vitalism or preformation, but of more or less 
deferred adaptive reaction to secular experience. 

Passing from the boundaries of actual observation, 
we may point out the bearing of the above nine 
principles upon some of the current hypotheses and 
opinions as to the causes of evolution. 

It is, for example, frequently stated that environ¬ 
ment is the cause of evolution ; this is only a quarter 
truth, as may be seen by consideration of the following 
eleven observations made in palaeontology : 

1. Bio-mechanical evolution may be as rapid in a 
fixed physical environment like the ocean as in a 
changing environment like a continental surface, 
because Dio-mechanical evolution depends as much on 
living environment (biota), on self-adaptation, on 
plastic heredity as it aoes upon physical environment. 

2. As to static heredity, (luring the whole changing 
period of the Age of Mammals, mechanical evolution 
of two orders of reptiles, the Crocodilia and the 
Chelonia, was practically arrested, while mechanical 
evolution of the mammals was extremely rapid, This 
principle shows that certain animals had a fixed 
heredity while others had a plastic heredity, 

3. As against Lamarckism and the Lamarckian 
hypothesis of the influence of animal intelligence on 
evolution, mechanical adaptation of the small-brained, 
cold-blooded reptiles was as great, or greater, during. 
the Age of Reptiles as that of the warm-blooded, 
large-brained mammals during the Age of Mammals. 

4. A s against Lamarckism which involves the efforts, 
desires, and movements of animals in mechanical 
evolution, it may be said that mechanical adaptations 
in nerveless plants which have no movements or 
nervous systems are quite as remarkable as are those 
in the nervous and sensitive and mobile vertebrates. 
This proves that mechanical adaptation may be quite 
independent of the nervous system of awmals or of 
the inherited effects of reaction to motion. Never¬ 
theless, as Lamarck believed, all mobile vertebrates* 
like all human beings, are able to alter the trend of 
their evolution through the search of new food (biota), 
through meeting new competitors (biota), through 
entering new environment by geologic change or by 
migration (environment), through self-adaptation by 
new habits (ontogeny). 

5- As against Lamarckism , in the horse family it 
is observed that mechanical evolution of the limbs 
and feet, which are rapidly improved and adapted by 
habit (ontogeny), is less rapid and less remarkable 
than the mechanical evolution of the teeth, organs 
which are entirely preformed by heredity and axe 
destroyed by use ana habit in ontogeny. The same 
is true of the marvellous mechanical evolution of the 
grinding teeth of the Proboscides. 

*6 .As against Darwin* s principle of bio-mechanlcal 
evolution through selection and the survival of 
favourable variations, we observe that the mechanical 
evolution of the most rapidly breeding animals, such 
as the rodents, was much less extreme during the 
Pleistocene time than the mechanical evolution of the 
slowest breeding animals, the elephants. Dhring the 
500,000 years of the Pleistocene period there was an 
intensely rapid evolution of the dental mechanism of 
the slow-breeding elephant and little or no evolution 
in the dental evolution of the fast-breeding rodents* 

7. As against both Lamarck and Darw%n t the prin¬ 
ciple of rectigradatkm (Osborn) stum th#,;1*aw 
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mechanical adaptation organa arise out of the germ- 
plasm without the antecedent action of self-adaptation, 
\a) While in all parts of the skeleton the principle of 
mechanical self-adaptation prevails and new propor¬ 
tions! new characters» new adaptations, new functions! 
new modes of locomotion may be created in the life¬ 
time of a single individual! all that is transmissible m 
heredity is the germinal variation to plasticity or 
adaptability in the desired direction, which may be 
accumulated through coincident selection as applied 
by Osborn, Baldwin, and Morgan, (b) Even more 
perfect mechanical adaptations arise in the grinding 
teeth which are not perfected during lifetime. 

8. As against mutaitonal or saltatory hypotheses of 
evolution hitherto held by Bateson and his school, the 
principle of bio-mechanical continuity is so firmly 
established that we may attribute all discontinuity 
in bio-mechanical evolution to abnormal, unnatural, 
pathogenic causes or, through recent discovery, to 
endoqnnal disturbance. Whatever may be true in 
bio-chemical evolution, in colour, in immunity, in 
metabolism and phenomena of that order, we may 
be certain that the bio-mechanical evolution of the 
skeleton and teeth as observed in palaeontology 
assumes and follows its firm and undeviating order. 

9. Bto-meckanical evolution as observed in full pale¬ 
ontological series , whether vertebrate or invertebrate, 
gives the death-blow to the chance hypothesis of 
Democritus and Empedocles raised into a scientific 
system m the subsidiary fortuitous selection hypo¬ 
thesis of Darwin. Natureisobservedtotake no chances, 
either in the transformation of existing mechanical 
organs or m the origin of new mechanical characters 
and inventions. Mew parts of the organic machine 
arise in rudimentary condition but perfect order out of 
the germ-plasm when the demand for them arises , 
they do not arise automatically without an antecedent 
bio-mechanical stlnKulus. They play their continu¬ 
ously adaptive service ; when no longer useful they 
subside and sink back into the germ-plasm, where 
the power of reproduction is ultimately lost. 

Every single one of hundreds of bio - mechanical 
characters of which the evolution has been observed 
follows the nine principles enunciated above 

10. The loss of bio-mechanical organs in the verte¬ 
brates is never sudden, as if due to the presence and 
absence principle of Mendelism. Organs evolved 
through a long process of continuity show remarkable 
heritable stability, like longheadedness in man or in 
the hoofed mammals when crossed with broadheaded 
types. In the horse-ass hybrid, for example, most of 
the bio-mechanical skeletal characters transmitted are 
those of the horse, all of which have evolved over a 
very long period of time—hundreds of thousands of 
years. Certain of the bio-mechanical characters and 
most of the psychic characters are those of the ass 
Thus a continuity in bio-mechanical evolution may 
give rise to Mendelian discontinuity in hybridising, 
exactly as it does in the matter of bio-chemical 
evolution. 


n. Every race will more or less rapidly lose its typical 
form in any one of four ways consistent with the 
tetraplastic and tetrakinetic principle of Osborn * (a) 
by alteration of its internal energies of heredity 
(phylogeny) ; (£>) by alteration of the external energies 
of environment; (e) by alteration of the external 
energies of the biota of plant and animal environment, 
(d) by alteration of the internal energies of habit or 
ontogeny. Any one of these four energetic changes 
will immediately precipitate a new action of selection, 
and as a secular process will alter the germ-plasm 

It appears from these eleven observations that 
palaeontology is a two-edged sword which is equally 
ruthless in the Darwin-Weismann and the Lamarckian 
fields of speculation, 

In conclusion, what really happens in the natural 
origin of species in bio-mechamcal characters is this : 
Whenever all the four energetic conditions of heredity , 
of environment, of biota , of habit or ontogeny, and the 
non-energetic condition of the struggle for existence 
{selection) are the same, there will arise similar ascending 
mutations , species, genera, families New similar or 
parallel species of hoofed animals actually arise at 
approximately, if not at precisely, the same rate, 
whether we observe them in France, Mongolia, or the 
Rocky Mountain region 

My rejoinder to Bateson's statement* that ** the 
origin and nature of species remains utterly mysterious " 
is that thirty-9ix years of intensive palieontologic 
exploration and research have so clearly and repeatedly 
revealed how new bio-mechamcal species anse that 
we can safely predict not only what the species is, but 
also where it is most likely to be found and m what 
stage of evolution it will be found Such prediction 
has recently been fulfilled in a most brilliant manner 
m our discoveries of the Titanotheres m central 
Mongolia. Whatever may prove true as regards 
species founded on bio-physical or bio-chemical char¬ 
acters, the research is nearly closed on the modes of 
origin of bio-mechanical species, because we have little 
more to learn. 

The causes of these origins is quite another matter. 
Some day we may be able to work out the separate 
contribution of each of the four energetic factors, 
heredity, environment, ontogeny, biota to germinal 
evolution. We palaeontologists observe exactly how 
the process of germinal evolution of bio-mechamcal 
characters goes on, adaptive in every stage, just as the 
embryologists observe how the process of adaptive 
development goes on whereby the invisible germ turns 
gradually into the adult and perfected skeleton and 
teeth There is no accident in either mode of trans¬ 
formation, evolutionary or developmental, nor is 
there anything that we can comprehend.' On the 
whole, the order of evolution imitates the order of 
development; both processes, to our mind, are equally 
inexplicable, and will probably remain so. 

* William Bateson's observations on discontinuity in the origin of species 
first appeared to Ws " Materials for the Study of Variation,*' 189* More 
recent are his British Association address in Australia and his address at 
1 the Toronto meeting of the American Association quoted from above. 


Accuracy of Weighing 

*T*WO recent papers In the Numismatic Chronicle 1 
1 contain Interesting information on the remark¬ 
able accuracy of ancient weighing. Dr. G. F. Hill 
mentions that in a hoard of 20 gold staters of Lysi- 


variation wu 2 3 per cent. Eleven oi toe coins, 
foowvytr, had weights with a much smaller range, 
namely, 8*37 to 832 grams, a variation of only 0 38 per 

star 1 
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in the Eighth Century. 

cent. Dr. Hill considers this degree of accuracy to 
be no greater than might be obtained by cutting a 
bar of uniform thickness into equal lengths with an 
ordinary measure. The smallest weight about which 
the Greeks cared seems to have been not less than 
0 05 gram. 

Much greater accuracy is shown in certain Arabian 
glads coin-weights of the eighth century which are 
described by Sir Flinders Petrie. The average error 
of dinar and dirham weights of this century is 
0 004 gram; in the early weights the accuracy is 
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even finer. Thus in 780 " the astonishing result of 
three weights is 32*662, 32 665, and 32 667 grains," 
or all within a third of a milligram As Sir Flinders 
says, " to reach such accuracy it was needful to use 
the finest chemical balance, with closed case, double 
weigh the glass weights against each other, and read 
a long series of swings of the balance How such 
accuracy was reached in the manufacture is in¬ 
comprehensible Nothing known of any other age 
at all approaches the fine weighing of the eighth 
century." 

That the Arabs made an intensive study of the 
balance from both the theoretical and the practical 
sides, is well known. There is, indeed, a wide litera¬ 
ture on this subject, which was considered to be a 
distinct branch of science. The celebrated mathe¬ 
matician Xh&bit ibn Qurra (836-901) wrote on the 
Homan balance or qarasiun (x<* pioriup) a treatise 
(“ Kitab fi’l-Qarastfln ") which is still extant (MSS. 
Berlin, 6023; India Office, 767, No 7). Other 
authors who dealt with the theory or practice of 
weighing are Al-Farabi, Avicenna, Qusta ibn Luqa, 
and Ibn al-Haitham Most important of all, how¬ 
ever, is the treatise written by Al-Khaziru m 1121 
for the Sultan Smjar, " This is not confined to the 
description of various balances but includes also 
geometrical and physical considerations on every¬ 
thing connected with weight Notably, it gives 
theorems on centres of gravity according to Ibn 
al-Haitham and Al-Kuhi; it mentions an instru¬ 
ment for measuring liquids, after Pappus , it touches 
on philosophical problems and, with XhSbit, seeks 
for the ‘different causes of heaviness * " 8 Al- 
Khazini's book, which is entitled " The Book of the 
Balance of Wisdom," contains an excellent descrip¬ 
tion of the hydrostatic balance and gives tables of 
specific gravities which differ m general very little 
from the values accepted at the present day—that 
of lead, for example, is given as 11 33, which compares 
very well with our value of 11 35. 

In spite of this attention to the science of the 
balance, it appears that accuracy m weighing deterior¬ 
ated after the eighth century. Perhaps it is a mere 
coincidence, but it is worth noticing that the eighth 
century was the time m which Arabic chemistry 
reached its zenith. The balance continued to play 
an important part m chemical laboratories, however, 
and we find that Al-Jildaki, who died about 1360, 
makes the remarkable statement that " substances do 
not react except by definite weights." 

An excellent picture of a medieval chemical balance, 
in a closed glass case, is given in the British Museum 
MS. of Thomas Norton's " Ordmall of Alkimy." 

E, J. H. 

■ Baron Carra de Vau*, " L«s Penwsurg da rialam,” voJ a, p ifir. 


the significance of the university in modern life. “ It 
is our happy lot and duty/ 1 he said, “ to cultivate 
and encourage learning both by imparting knowledge 
to those who seek it, and not less by providing 
facilities for its development through raaturer study 
and research. , . . We are conscious, too, that it is 
incumbent upon us to bring science to the aid of 
industry." In his reply, the King enlarged upon 
this theme. The duties of the universities are : ‘'to 
hold m trust for the common use the treasures of past 
thought, to provide for the creative minds of the 
present a congenial and stimulating home, to give 
to all the opportunity of a liberal education in the 
arts and sciences. . . Their responsibilities are 
heavy, as their opportunities are great; and they can 
only rise to the full measure of their task if they be 
strong in public sympathy and support." 

Honorary degrees were conferred on June 10 upon 
a few distinguished representatives of the Church, 
arts, and science who are natives of Bristol, or have 
been associated with the city or the neighbouring 
districts through education or public service Among 
these were Lord Bledisloe, Sir Richard Gregory, ana 
Sir J. Herbert Parsons, each of whom received the 
degree of D.Sc. 

Cambridge. —Dr. A. B Appleton, Downing College; 
Mr. D G. Reid, Trinity College; Mr. A. Hopkinson, 
Emmanuel College, and Mr. V, C, Pennell, Pembroke 
College, have been reappointed as demonstrators of 
anatomy. 

The Council of the Royal Agricultural Society has 
notified the University that it is prepared to grant the 
interest on the money given to the Society in 1896 by 
the late Sir Walter Gilbey to the University of Cam¬ 
bridge to assist the University to maintain the Gilbey 
lectureship in the history and economics of agriculture. 

Leeds. —Dr. W H. Maxwell Telling, who^J has 
occupied the chair of therapeutics for the past two 
years, has * been elected University professor of 
medicine and head of the Department of Medicine, 
as from October 1, on the retiwftnent of Dr. T* 
Wardrop Griffith. 

London.— -The Tohnston-Lavis Geophysical Collec¬ 
tion, which was bequeathed to the University of 
London by the late Dr. Henry Tames Johnston-Lavis, 
will be formally opened at University College on 
Thursday, June 25, at 4 p.m. After the opening 
ceremony has been performed by Sir Henry A. Miers, 
Vice-Chancellor of the University of Manchester, in 
the main college buildings, visitors will have an 
opportunity of inspecting the Collection in its tem¬ 
porary quarters at 134 Gower Street. Those who 
would care to attend are requested to communicate 
with the Secretary of the College. 


University and Educational Intelligence. 

Aberdeen. —Prof R. W. Reid has intimated his 
resignation from the chair of anatomy, which he has 
held since 1889 

Bristol —On Tuesday, June 9, their Majesties the 
King and Queen visited Bristol, where they opened 
the new buildings of the University, as recorded in 
our issue of June 13, p. 913. Before proceeding to 
the University, the King received an address from the 
civic authorities, and m his reply, referring to the 
great generosity to the University shown by the 
Wills family, said that it " is a convincing proof that 
the race of pious founders and benefactors did not 
become extinct with the passing of the Middle Ages." 
At the University, the Chancellor, Lord Haldane, 
presented an address in which he pointed out dearly 

HO. 2903, VOL, II5] 


The Liddle triennial prize, value 120/,, of the 
London Hospital Medical College is being offered for 
an essay on ’ The etiology and treatment of primary 
high blood pressure," Competing papers should be 
sent by at latest January 30 next to the dean of the 
college, Turner Street, E.i. 

Applications are invited for the Gull studentship 
in pathology and allied subjects, including bacterio¬ 
logy, at Guy's Hospital Medical School. The student¬ 
ship is open to candidates who have studied at 
the medical school of Guy's Hospital. It is of the 
annual value of 250/. and is tenable for three years. 
The latest date for the receipt of applications* which 
should be sent to the Secretary of the Board of 
Electors, at the School, is July 4. 
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Early Science at Oxford. 

June 32, 1686. The Mmutes of the Dublin Society 
from Apr 26, to May 17th were read : Also a dis¬ 
course of Mr, Caswels, Shewing how the Shadow may 
gos bach on an Horizontal plane in any latitude, if 
the stile point betwixt the Tropics ; also on any 
other plane unlesse the situation thereof keeps the 
Sun from shining long enough thereon , together 
with the calculation of the time and quantity of 
the shadow’s regression, according to the various 
situations, of the stile and plane. 

Mr Lloyd haveing observed that many curious 
Travellers when tl\ey visit the Repository, doe occa¬ 
sionally relate some remarques 01 their own experi¬ 
ence, concerning things of Nature and Antiquity , he 
thought it might prove of some consequence to pro¬ 
vide a Book that should lye in the Repository , 
wherein he might breifly set down, the contents of 
such relations , desireing each Gentleman to subscribe 
to what he communicated. 

'Twas ordered that such relations should be tran¬ 
scribed into the Minute Book m ye method indicated 
by two examples written out m full by Mr Lloyd. 
June 23, 1685. Dr. Plot presented severall Birds, 
as ye Puffin, Razor Bill, and ye Eligug, together with 
ye Egges of each Species ; the Egges were observed 
to be large, but especially those of ye Puffin 

He communicated an account of incombustible 
cloth, drawn up by way of letter to Mr Bayly, Fellow 
of ye Royal Society, and Mr Wait, both Merchants 
of London ; this discourse was read 
June 24, 1684. A Letter from Mr. Aston, dated 
June ye 21st 1684 was read , which mentioning an 
experiment lately made before ye Royall Society, for 
finding ye quantity of air, contained m Iron , it was 
ordered, that Mr. Aston be desired to communicate 
ye manner, and method, of that Experiment In this 
letter were contain'd ye Minutes of ye Dublin Society, 
from Aprill ye 28th to June ye 2d., which mentioning 
that a Dog, haveing about 2 inches m depth, and 3 or 
4, in bredth, cut on from one of ye lobes of his lungs, 
recovered it without any injury to him, Mr. Musgrave 
assured ye Society, that ye same Experiment was 
tried by Dr. Lower, here m Oxon, many years since, 
with ye same success, as he heard from Mr. Fry, 
formerly a Chyrurgion in this Town, who assisted ye 
Doctor in that Experiment. 

These Mmutes giving also an account that one of 
ye extemall jugulars of a Dog, was tied without 
injuring ye Dog. Mr. Musgrave read a paper, ac¬ 
quainting ye Society with what he did in this kind 
ye last March ■ the paper is as follows * Sometime 
in March last, I tied ye z extemall jugulars of a dog, 
and cut off ye veins, on this side of ye Ligatures, 
towards ye heart: The same experiment was tried 
many years since, by ye famous Dr Lower (see his 
book dc cords , pag: 112, ed. Amstel: 1671) 

These were ye strange effects of ye Doctor’s experi¬ 
ment, and my success* m repeating it, was also some¬ 
what surprising, but on a different account; for I 
could never find* that ye dog, on which I tiyed this 
experiment, was any way concerned, otherwise than 
at ye wound, I found no alteration in him at all, 
that l bould impute to ye stoppage of ye circulation, 
in ye Veins before mentioned Ac. 

About 3 weeks after this experiment, ye wounds 
being now heald, I tried another Experiment on ye 
rttttne dog, under which he died : I examin’d him as 
to Ve jugulars, which I found almost dried up: 

. This experiment was tried in ye presence of Mr, 
iPsdgo, |ome others, of New College. 

- Ordered, ye Eclipse of ye Sun on 2 July next, to be 


Societies and Academies. 

London 

Royal Society, June 11.—R Magnus : Animal 
posture (Croonian Lecture). Postural centres m 
brain-stem compound the body musculature to com¬ 
bined action. Postural stimuli arise from many 
different sense organs. Change in position of one 
part of the body is followed by postural (usually 
harmonious) changes in other parts Postures are 
adapted to environment by combined action of dis¬ 
tance receptors and attitudinal reflexes The righting 
function, absent in decerebrate, is present in midbrain 
animals Righting reflexes evoked from labyrinths, 
exteroceptors, and proprioceptors, bring head and 
body into normal position. Optical righting reflexes 
are present in higher mammals only Paralysis of one 
righting apparatus is usually compensated by other 
righting reflexes Centres for righting are arranged 
subcortically. The resting position of the eyes 
changes with different positions of head, and is con¬ 
trolled by postural reflexes in animals with lateral 
eyes (rabbits) the visual world remains fixed in spite of 
head movements This is accomplished by the com¬ 
bined action of otolithic and neck reflexes Motor 
reflexes from the semicircular canals initiate these 
static reactions of the eyes Centres for all these 
reflexes are arranged in three groups The red nucleus 
is the centre for two of the righting reflexes Laby¬ 
rinthine reactions have greater importance in lower 
mammals Postural function of other parts of brain 
is largely unknown. 

Royal Anthropological Institute, May 5 —V Gordon- 
Childe * The lake dwellings in Europe m the light of 
the new excavations Prior to 1920 our conception 
of the development of civilisation among the in¬ 
habitants of the pile villages of the Alps was perforce 
based on a prion typological analysis of the hetero¬ 
geneous material dredged up haphazard These con¬ 
ceptions were largely erroneous On Lake Neuch&tel, 
Dr. Vouga has found at several sites no less than four 
superimposed settlements The oldest villagers used 
j ad cite more freely and made much liner pottery than 
their successors. They possessed all the domestic 
animals and depended less on food-gathering than 
the later settlers , on the other hand, they may have 
been cannibals In Wurtemburg the studies of 
Runerth of Tubingen have rendered possible the re¬ 
construction of several types of neolithic houses and 
revealed pottery some of which is related to both the 
earliest fabrics of Lake Neuch&tel and those in use 
in the Danube Valley in the second neolithic period 
there. Beside the well-known Bronze Age village on 
Laibach Moor, an earlier settlement has been identified 
which/despite a “neolithic” inventory, probably 
belonged to the dawn of the age of metal as whetstones 
were found. On Lake Alvastra in Sweden a pile dwell¬ 
ing of the stone age was excavated in 1911. Its occu¬ 
pants had practised agriculture and possessed artefacts 
similar to those of the megalith builders on the coasts, 
but their pottery and celts were of types proper to 
the food -jgathenng population of the " dwelling- 
places.” The " neolithic " elements from the Swedish 
and Stoss lake dwellings are fundamentally different. 
It is therefore impossible to attribute both the pile¬ 
dwelling habit and the neolithic civilisation to the 
” brachycephalic invaders ” assumed by classical 
theory. Incidentally the more easterly and southerly 
lake-dwellings at Laibach and in Bosnia are later than 
the western and northern. On the other hand, a 
race of hunters and fishers had inhabited rafts in the 
early neolithic (dolmen) period in Scandinavia and 
even earlier in the mesolithic periodin Denmark and 
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Yorkshire. At the same time much of the industry 
revealed in lake dwellings south of the Alps and 
Scandinavia may be derived from the mesolithic— 
horn harpoons and sleeves, wooden boomerangs, 
phalange whistles, etc It is therefore suggested that 
the lake dwellers are descendants of the mesolithic 
food-gatherers, that the lake dwellings arc improve¬ 
ments on the mesolithic raft—an intermediate phase 
being illustrated by the platform structures of Den¬ 
mark and West Switzerland—but that the neolithic 
arts were borrowed from more advanced peoples, 
the Danu bums in the Alps, the megalith builders in 
Scandinavia. 

Geological Society, May 6 —E, B. Bailey : The 
Tertiary igneous geology of the Island of Mull In 
Judd’s region of central pneumatolysis (propylitisa- 
tion), within an area measuring 15 miles m diameter, 
it is impossible to find a lava that has retained its 
olivine undecomposed. Referring to Judd's con¬ 
ception of central subsidence, it now appears, from 
the disposition of lava-types and other considerations, 
that central subsidence culminates in two adjacent 
calderas The occurrence of many pillow-lavas 
within one of these calderas—at the centre of a 
manifestly terrestrial volcano—points to the frequent 
presence of a crater-lake The crater-hollow must have 
been renewed by intermittent subsidence Ring-dykes 
arc numerous. There is conspicuous folding attribut¬ 
able to the lateral expansion of an early nng-dyke 
Similar folding does not recur m connexion with 
later ring-dykes. Several ring-dykes in Mull show 
gravitational differentiation, which took place during 
crystallisation. 

Physical Society, May 8.—K Hughes : A magnetic 
bridge for testing straight specimens and an analysis 
of the hysteresis loop of cobalt-chrome steel. The 
author employs a permeameter resembling that of 
Iliovici, in which the currents in two coils providing 
the M.M.F. of a magnetic circuit containing the 
specimen are adjusted until no magnetic potential 
difference exists between a selected pair of fixed 
points on the specimen. In the present apparatus the 
required absence of magnetic potential difference is 
tested by bringing up a yoke until its ends abut upon 
the two points m question : the approach of the yoke 
should excite no current in a search coil wound on 
the specimen and connected m a low-resistance 
galvanometer circuit Resistance is then added to 
the galvanometer, and the deflexion caused by a 
reversal of the two magnetising currents enables the 
permeability to be calculated. To form a permanent 
magnet the energy of which per c.c, is within 5 per 
cent of the maximum obtainable, a magnetising force 
of upwards of 1000 C.G.S. units must be applied.— 
M. C. Johnson . The experimental control of electric¬ 
ally broadened spectral lines. Concentration of ions * 
is the obvious controlling factor if the Stark hypothesis 
be adopted ; recombination of ions on this hypothesis 
may explain the capacity and inductance curves 
obtained in these experiments, between 0*3 and 1*0 
A.U. This view is further tested by controlling the 
broadening without altering the current in the tube 
or the period of the discharge. The several effects 
involved are accounted for on the theory that line* 
width depends on the number of charges which 
surround an emitting particle.—K. Rangadhama 
Rao : The spectra of the metals of the aluminium 
sub-group. Continuing the previous work on absorp¬ 
tion of light by thallium vapour, the author has now 
studied the absorption of thallium vapour from X2400 
to X2000, and that of indium from \6ooo to X2000. 
The absorption tube was of steel, and provided with 
quartz windows at the ends, absorption was 
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studied with a quartz spectrograph. The absorption 
spectra indicate marked similarities. None of the 
lines of the principal series appeared in absorption, 
even at the highest temperatures used. One remark¬ 
able feature is the very marked absorption of the 
members of tr g — m 8 '. 

Cambridge. 

Philosophical Society, May 4.—R. H. Fowler: A 
theoretical study of the stopping power of hydrogen 
atoms for o-particles. The problem of the stopping 
! power of light atoms for a-particles has been reopened 
1 by Bohr, m a way which will allow of the retention 
■ of a purely mechanical calculation of the effect on 
the o-particle in spite of the quantum restrictions on 
the reactions on the atoms. This mechanical calcula¬ 
tion of the energy lost by the a-particle is carried out, 
taking into account the actual orbits of the electrons, 
instead of assuming elastically bound electrons. 
Circular orbits in a Coulomb field are dealt with by 
the method of perturbations. These must be carried 
to the second order for the energy, as the mean value 
of the first order transfer of energy is zero. The 
result is the same in form as Bohr's former result, 
but gives a slightly greater numerical value to the 
stopping power, which is about 10 per cent, larger as 
here calculated than the measured stopping powers 
for He and H B —K. G E melius : The action of the 
electrical counter. With the point positive an effect 
can be expected proportional to the initial ionisation 
due to the particle being recorded, whilst when it is 
negative a much larger discharge should be obtained 
which is almost independent of the initial ionisation. 
Extinction of the discharge at atmospheric pressure 
is brought about by a local increase of pressure near 
the tip of the point, probably accompanied by an 
electric wind along the ride of the needle.—F. H. 
Constable An apparatus for the investigation of the 
effect of poisonous substances, and mixed vapours on 
catalytic activity. Vapour mixtures of known com¬ 
position can be supplied at a constant rate to the 
catalyst, which is maintained at a definite tempera¬ 
ture. The general theory of " Centres of Activity " 
has been applied to selective poisoning. The decay 
of the reaction velocity occurs according to a log¬ 
arithmic law, and the temperature coefficient la 
unchanged by moderate poisoning in cases in which 
a small fraction of the surface is catalytically active. 
Neither poisoning nor sintering alters the temperature 
coefficient of a chemical reaction, and the activity of • 
a poisoned catalyst falls in accord with a simple 
logarithmic law.—R. A. Fisher : Theory of statistical 
estimation.—W. Burnside: (1) On the idea of fre¬ 
quency. (2) On the representation of the modular 
group of order as a group of linear sub¬ 

stitutions on \{p - 1) symbols, when p is a prune of 
the form 4« +3. — J. P. Gabbett: On pedal quadrics 
in non-euclidean hyperspace,—F. P. white: An ex¬ 
tension of Wallace's, Miquel's, and Gifford's theorems 
on circles.—H. F. Baker ; (i) The stability of rotating 
masses of liquid. {2) Note on a formula for Lame 
functions,—M. J, M. Hill: (1) On the substitution of 
Wallis's postulate of similarity for Euclid's postulate 
of parallels. (2) On the hypothesis of the obtuse 
angle.—J. D. Cockcroft: The temperature distribu¬ 
tion in a transformer in which heat Is generated at 
a uniform rate. The continued increase in the rise 
of transformers has made a more enact knowledge of 
the temperature distribution in the laminated cores 
necessary, The temperature <k^tribt»tion in anjn*' 
finite rectangular laminated cote Is found the 
solution appned to an oil-cooled timsformer war* i 
C. G. F. James: Some 
systems ip higher space, ' , ; t 
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PUBLIN. 

Royal Dublin Society, May 26.—Report of the Irish 
Radium Committee for the year 1924. The report 
shows that 12,885 milticuries of emanation were 
issued for therapeutic purposes during the year. A 
temporary laboratory has been fitted up at Balls- 
bridge for carrying on the work of tne Radium 
Institute. Reports from some of the largest medical 
users of emanation in Ireland are included. These 
contain numerous records of successful results 
obtained with radium treatment.—F. E. Hackett : The 
Zeleny electroscope and its uses as a lecture demonstra¬ 
tion instrument. 

Paris 

Academy of Sciences, May 18.—F. E. Fournier : 
General properties of the simple satellite wave pro¬ 
duced by the translation of hulls of forms favourable 
to high speeds.—Maurice Hamy : Cutting optical sur¬ 
faces with elliptical or hyperbolic sections.—H. 
Deslandres . Complementary researches on the 
structure and distribution of band spectra. New 
measurements of absorption bands in the infra-red 
of oxygen, carbon monoxide, hydrocyanic acid, 
ammonia, water vapour and methane. For these 
six gases the absorption bands may be represented 

by the formula K , where q is an integer, r 

is an integer, and s a third integer equal to the number 
of atoms in the molecule —Marin Molliard : The 
action of high temperatures, compatible with life, on 
the development of cells : Studies in the mode of 
development of Sterignatocystts nigra at temperatures 
ranging between 36° C. and 44 0 C —L Lindet: The co¬ 
agulation of casein in the presence of calcium salts 
in acid solution.—C. Sauvageau . The culture of the 
alga Strepsitkaha Liagorae —V. Romanowsky : The 
generalisation of an inequality of A. Markoff.—J. Le 
Roux : The variation of mass.—Raymond ChevalKier : 
Ferromagnetic feme oxide. Starting with a com¬ 
mercial finely powdered black oxide of iron, this is 
oxidised by air at a temperature of 350° C. It then 
has the composition of ordinary ferric oxide but is of 
a yellowish colour and is strongly magnetic. This 
ferromagnetism is lost on raising the temperature to 
about 700° C.—Marcel Peschard : The magnetisation 
of the ferro-nickeis: thermomagnetic properties.— 
S. Pina de Rubies : New lanthanum lines in the arc 
spectrum at normal pressure between 3100 I.A. and 
2200 I.A* —Jean Lecomte : The infra-red absorption 
spectrum of aldehydes and ketones. The absorption 
spectra of the fatty aldehydes and their isomeric 
ketones are not identical, and the characteristic 
band of the carbonyl group is not the same in the 
fatty and aromatic senes. For a thickness of a small 
fraction of a millimetre, aldehydes and ketones give 
absorption spectra showing well-defined strong bands 
capable of being utilised for analytical purposes,— R. 
de Malleraann : The electrical double retraction of 
limonene. Kerr's constant for limonene is inter¬ 
mediate between that of benzene and that of toluene; 
it id nearly four timed that of pinene, a difference 
attributed by the author to the presence in the mole¬ 
cule of a double bond external to the ring. —L. de 
Broglie and Jean Jacques Trillat: The physical inter¬ 
pretation of the X-ray spectra of the fatty adds.— 
Mhe. Irdne Curie and Noduo Yamada ; The particles 
01 foug r&pge emitted by polonium. The lack of 
in the metallic screens employed in 
previous Work was found to give rise to difficulties, 


ana ttxese womens have been replaced oy a layer 
. 'atifod air, oxygen, or carbon dknrid 
the averting power of these gai 
l fo the pressure. In spite of 1 
iJn#epmpamtion and preservati 

% 1 *s3 * * 


of the specimens, there always remained a smair 
number of particles with a long range, and this number 
is nearly proportional to the quantity of polonium, 
but does not depend on the nature of the metal on 
which the polonium is deposited These particles 
do not form a homogeneous group,—Georges Fournier* 
The absorption of /* rays by matter.—Pierre Chevenard 
and Albeit Portevin : Results obtained by the dilato- 
metric study of cast irons. The ddatometric study 
of cast iron enables the complex transformations pro¬ 
duced during heating or cooling to be followed, and 
appears to possess advantages over the thermal 
method for phenomena occurring m the solid state.— 
Xavier Wachl and Georges Ch&udron : The influence 
of thermal and mechanical treatment on the velocity 
of solution in hydrochloric acid.—E. Demoussy : The 
displacement of acids by diffusion The considera¬ 
tion of the relatiye mobilities of the 10ns of a mixture 
of salt plus acid, together with a knowledge of the 
degree of ionisation of the acid, suffices to predict the 
direction of the partition of the diffusion products.— 
H Pelabon . The direct formation of the mercury 
oxybromides —Mile. S Leduc The action of p - 
amsyl magnesium bromide and p -tolyl magnesium 
bromide on camphor —L Bert: A general synthetical 
method for the preparation of w-chlorallyl cyclic 
derivatives, and through these, acetylenic hydro¬ 
carbons, alcohols, and aldehydes. The reaction 

RMgX + CH.C 1 -CH = CHC 1 = RCH a -CH =CHC 1 

+ MgXCl 

has been realised experimentally when R is C 6 H 5 . 
The reaction has been proved to be general for other 
aryl groups —Georges Brus : The action of chlorine 
on o-pinene. Starting with pure pinene, free from 
nopxnene, the author has obtained bornyl chloride, 
liquid dichlorides, a w crystalline dichlonde differing 
from products previously obtained m this reaction, 
together with small quantities of higher chlorine 
derivatives —R. lantz * The arylimmonaphtho- 
quinones The action of aromatic amines —L. 
C&yeux : The submarine origin of the silex nodules 
and beds of chalk of the Pans basin—Fr6d6nc 
Hermann ; The bundle of reversed folds of Valsa- 
varenche and the prolongations of the Bagnes fan 
in the Franco-Italian Alps —A Demolon . The 
chemical constitution of brick earth —Aug Chevalier : 
The Leguminose® (Tephrosia) cultivated in tropical 
countries for captunng fish their use and geo¬ 
graphical distnbution —St. Jonesco : The action of 
mineral and organic acids combined with that of 
metallic sodium on the reddening of some flavones 
—P. Lasareff 1 The sensation of the intensity of sounds 
according to the ionic theory of stimulation —R. 
Legendre : The principle of a method for estimating 
the variations of dissolved carbonic acid.—A. H. 
Roffo: Cholesterol and haemolysis.—W. Kopaczewski: 
Electrocapillary analysis of colloidal colouring matters, 
—Ch. Porcher: The various complexes, caseinate of 
lime + phosphate of lime, and their mode of behaviour 
towards rennet.—G. Guittoneau : The r 61 e of rennet 
and its mode of action in the manufacture of GruySre 
and Emmenthal cheeses.—Lemoigne ; The origin of 
the £-oxybutyric acid obtained by the action of micro¬ 
organisms, The non-autolysed M. bacillus contains 
an amorphous product, which can be isolated by 
chloroform and after saponification gives o-crotonic 
acid, The latter product may be considered as the 
mother substance of the / 9 -oxytmtyric acid.—Qldment 
Simon, Ch. Flandin, Seguln and Lecoq : The action, 
in vitro, of pancreatic extracts on the Nagana try¬ 
panosome and Spirochmta Galhnarum. — Robineau 
and G. Contrsmoulins : The reactions on the human 
organism of prothetic or synthetic bone sterilised by 
boiling alcohol 
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Part 1: North Atlantic Slope Drainage Basins Pp. vl+268+2 plates. 
(Washington * Government Printing Office.) 25 cent*. 

Proceed Inge of the Aeeilemj of Natural Sciences of Philadelphia Vol. 
7fi,Mi24. Pp iil +444+21 plates. (Philadelphia ) 6 25 dollars. 

Smithsonian Miscellaneous Collection* vol 77, No 2 Explorations 
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The North Sea Plaice Investigations. 1 

I T is unnecessary to point out that the plaice occupies 
a unique position in the eyes of the public and 
hence of the fishing industry in general. Its southern 
limit of range is the English Channel, its depth range 
about seventy fathoms, and its ground sand or sandy 
mud ; its preference is for a temperature of 6o°-7o° F. 
It necessarily follows that its chief area is the North Sea, 
a ground peculiarly important on account of its prox¬ 
imity to centres of population The annual figures of 
catch for this area showed a falling catch up to 1914 
with an increase of fishing, and the problem set to 
the scientific staff of the Ministry of Agriculture and 
Fisheries was to ascertain the farts of this fall in con¬ 
junction with the food, breeding habits, and rate of 
growth of the plaice, and with its environment (nature 
of the bottom, temperature, salinity, etc ), and, if the fall 
should be established, to suggest remedies. The report 
before us sums up the whole position, giving the facts 
and critically considering the possibility of remedies. 
There is really nothing more to be said, only to consider 
whether any attempt is to he made to improve the 
position or not. 

Remedies would necessarily entail some degree of 
interference with the utilisation of the chief plaice 
grounds of the area, the southern part of the North Sea, 
in which the English Ministry is particularly interested, 
m a manner which is comparable to “ stock farming,” 
in which the endeavour is to market the maximum 
amount of meat per unit area, while, by breeding, keep¬ 
ing up the stock to the maximum number that the land 
will carry. Here there can be at present no artificial 
growing of fish food, dependence having to be on the 
natural supply of animal and free-moving life, which, 
of course, must fluctuate with fluctuating physical 
conditions. Then, whereas there are only cattle, sheep, 
and pigs on a farm, here there are a dozen kinds of fish, 
more or less in feeding competition with each 'other, 
the relative values of which in cash and as food must be 
determines!. The annual production of eggs by each 
fish varies to hundreds of thousands, of which from each 
fish only a pair must develop to maturity to maintain 
the stock. Does it pay to increase the number of 
spawning fish so as to get a still larger numbertf eggs, 
or would it be better to kill off a large percentage of 
fish before they reach maturity ? Obviously, as there 
would be waste of substance in unproductive spawning, 
this entailing the utilisation of fish food to no fanning 
advantage, a reply must be sought in the question as to 
what extent plaice may be profitably marketed before 
maturity. * 

* Ministry of Agriculture and Fuhcries Fishery Investigations, Series II., 
Vol y, No. 6, 1924. Report on the English mice Investigate** in the 
North Sea during the Year* By J O. Borley aqd D, IL 

Tbursby-Pelham, Pp. 96. (London H.M. Stationery Office, ipag,) net 
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Fortunately, to most of these questions science has 
given answers, as previous reports have shown, but it 
remained to determine the results of that most gigantic 
experiment, the closure of the North Sea to fishing 
vessels during the War, a closure almost complete in the 
English area. It is shown in the present report that in 
1913,1920, and 1923 there were 34,33, and 22 thousands 
of tons of plaice landed from English vessels. These 
figures point to the conclusion of the experiment, but, 
lest the fall to pre-War conditions should be deemed to 
be due to less fishing in 1923, the catch per loo hours' 
fishing and per day’s absence from port of first-class 
fishing vessels is computed, the weights of plaice per day 
caught by k steam trawler in the three years mentioned 
being 2*1, 3*4, and 1-9 cwt. The whole North Sea is 
divided up into areas, i° long, by 0*5° lat., and the 
figures are worked out for each rectangle in the years 
1920 to 1923, and shown in a long series of charts. The 
analysis goes, however, much further, and the plaice 
caught are divided into large (above 45 cm.), medium 
(roughly 34 to 44 cm.), and small (less than 34 cm.), and 
the numbers of cwt. of each caught per 100 hours’ fishing 
are shown. The breaking up of the area into rectangles 
does not agree with depths—these are shown by contour 
lines beneath—nature of the bottom, temperature, 
currents, etc., but the charts give at a glance an accurate 
estimate of the adult and semi-adult plaice population 
of the North Sea, the quality of value for human 
consumption. 

Taking the whole area, a steam trawler in 100 hours’ 
fishing caught in 1920 approximately 7 cwt. large plaice, 
8 cwt, medium, and 3 cwt. small, the corresponding 
figures in 1923 being 2, 4, and 7. We should estimate 
the food and cash values of the catch in the former year 
as at least two and a half times greater than in the 
latter, and the result is an appallingly lessened pro¬ 
duction of human food and no living wage for the actual 
plaice fishermen. Foreseeing that any remedy pro¬ 
posed would entail interference with a whole industry, 
the fullest consideration is given to every figure in a 
section of the Report entitled “ Size Composition of the 
North Sea Plaice Stock , 9 9 extraordinary in the knowledge 
summarised and masterly and concise in treatment. It, 
in particular, gives the analyses of the results obtained 
by a number of sea-going fish measurers, who, sailing in 
commercial vessels, measured upwards of 1,200,000 
plaice in the five years from 1919 to 1924; it annihil¬ 
ates any question of differences between “ laboratory " 
and commercial conditions. Lastly, the relation of 
growth to age in the post-War period is determined, 
and a full consideration is given to a new post-War 
method of fishing by the use of seines on the high 
seas. 

Science, having proved beyond a doubt the serious 
NO. 2904, VOL. 1 15] , 


depletion of the plaice in the North Sea by the optimal 
tions of man, after having made the fullest allowfta^ 
for natural seasonal fluctuations, now sets out to suggest 
practical measures. The most attractive of these is 
transplantation from overstocked to understocked areas, 
from coastal grounds to such isolated shoals as the 
Dogger Bank, which has a peculiarly high capacity for 
supporting plaice. In this connexion the experiments 
of Mr. Borley, 1904-8, are now classical. We have, 
too, the work of Petersen, an annual profit of 100,090 kr* 
since X908 against an annual expenditure of 5000 kr.,^ 
figures for transplantation in certain Danish territorial 
waters and not for the high seas, open to every nation¬ 
ality. A limit of length, below which no fish could be 
marketed, would seem to be simpler, but it would have 
to be considerably higher than 22 cm.—the size proposed 
before the War by the International Council (this is 
about the size now considered unprofitable by English 
trawlers), and indeed higher than 25 cm., which was 
considered desirable by the Council but not proposed as 
a practical measure ; for neither of these limits would 
prevent steam trawlers and seiners from visiting the 
small plaice grounds and killing vast numbers of tiny 
plaice while in search of other fish. A third remedy, 
an increase in the size of the net’s mesh, is not prac¬ 
ticable, for the trawl has to catch round as well as fiat 
fishes. 

There remains the formation of reserves, where young 
fish would grow to marketable size and whence they 
would spread over the whole North Sea, this clearly 
being the measure favoured by Messrs. Borley and 
Pelham as being most certain and effective. They 
clearly prefer complete closure of these reserves to all 
classes of fishing—any measure which is the same for all 
would alone appear tolerable to our fishermen—-but 
partial closure is mentioned. The scientific evidence m 
our opinion is conclusive, and we regard the whole 
question as now in the hands of the executive to decide 
in the first instance whether they will try to do anything 
or not. If it is determined to make the attempt, Britain 
must either, with other countries, enforce a size limit, 
which will almost certainly be ineffective, or, better, 
endeavour by agreement to dose, as a first experiment, 
a small area to all fishing vessels. Such a closure would 
undoubtedly be attempted, were there a young plaice 
ground to the west of the North Sea, near England. , 
Unfortunately the only experimental closure of value 
would have to be on the east side, {he difficulties*!* 
respect to which, however, are not injmrnKnjntable; 
provided the English Minister for Agriculture^ 
Fisheries has the courage to propose it m * subject of * 
negotiation between ail the countries c&mmtd } 
will be in a strong position, for all , 

these countries are agreed as %o its desirability 
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fishermen dearly see the necessity for remedial 

measures. 

It is certain that the continuance of the deple¬ 
tion of the plaice stock of the North Sea will 
lead to a complete disorganisation of the steam 
trawler industry in its southern part. The owners will 
either have to lay up their vessels or shift them to 
ports already overcrowded, while the fishermen will 
have either to u go on the dole H or to push in to some 
other part of the industry. It is proved that 
the danger is a real and immediate one, and, as such, 
it should surely be faced without delay, while 
remedial measures are still possible. 

J. Stanley Gardiner. 


Faculty Organisation at Cambridge. 

T HE University Commissioners have published for 
information certain draft statutes that they 
are considering on the question of faculty organisa¬ 
tion in the University of Cambridge. Among many 
points of interest to those who may be concerned in 
administering the new scheme, and to those who will 
have to live and work under it, a few may be mentioned 
in a brief preliminary survey. Two schools are created 
for the scientific studies: the School of the Physical 
Sciences including the faculties of engineering, mathe¬ 
matics and physics, and chemistry, and the School of 
the Biological Sciences including the departments of 
anatomy, botany, genetics, geology, parasitology and 
zoology, which form one faculty, and the departments 
of biochemistry, experimental psychology, pathology 
and physiology, which form a second biological faculty. 
The remaining faculties, which are not purely literary 
or belonging to the fine arts, are economics and politics, 
moral science, agriculture, archaeology and anthro¬ 
pology, geography and medicine. 

The separate faculties consist of the regular teaching 
staff working in the faculty. Boards of faculties will 
be formed, corresponding to the present special boards 
of studies; the duties of the boards of faculties are to 
be to provide adequate instruction and facilities for 
research in their departments and to arrange the 
examinations in their subjects of study. The boards 
are to determine the remunerations of the members of 
the Jaeulty staffs, but there is no indication in the 
draft statutes that they will actually have the power 
handl^ ( any, funds. This is a very necessary power 
^ with such matters as departmental 

, andprovision should be made for it at some 


General Board of Studies is to be a smaller 
\ one tad to consist, in addition 
^ for, of lour members elected by 



the boards of the literary faculties acting in common, 
four members elected by the boards of the scientific 
faculties acting in common, and four members of the 
council elected by the council. A considerable amount 
of work is to fall upon the new General Board in 
framing and supervising the educational policy of the 
University. In dealing with problems affecting a 
particular faculty, the General Board may have a 
representative of the faculty board present, and in 
dealing with matters affecting several faculties it may * 
get help from the council of a School, the kind of super¬ 
faculty, advocated by Sir Joseph Larmor and others, 
for which arrangements have been made in the scientific 
schools mentioned above. 

Amongst clauses of interest in the proposed new 
statutes on the University teaching officers, we may 
mention the general adoption of the federated super¬ 
annuation Scheme for universities and arrangements 
for a sabbatical year—one term’s freedom from duty 
for every six terms during which an officer has dis¬ 
charged the duties of a teaching officer. The question 
of stipend during an absence or not more than a year 
is left undecided, perhaps necessarily so. Another 
important point is that women are to be eligible for all 
teaching offices in the University. Here, presumably, 
restrictions will have to be imposed in such cases as 
that of a divinity professorship carrying with it a 
canonrv at Ely. The basic amount of teaching for 
University lecturers and demonstrators is also laid 
down, and a minimum is fixed for the basic rate of 
pay. The amount of teaching that a University 
lecturer may give on behalf of a college in the way of 
supervision is limited, and the permission of the General 
Board has to be obtained for any other teaching given 
in full term by the lecturer. 

In the attempt to separate the recognised lecturer 
from the private coach, and to limit the amount 
of teaching that the lecturer may give, there is 
presumably a desire to keep the lecturer 'free to 
carry on research, With this desire general sym¬ 
pathy must be felt. It is obvious, however, that 
this part of the scheme can only work satisfac¬ 
torily if the financial side is also capable of satis¬ 
factory adjustment. It will want very careful handling 
and very careful watching if the University is to steer 
clear 6f the danger ot driving an impecunious, young, 
but successful teacher out of its official ranks. Close 
co-operation of the General Board of the faculties 
with the faculty boards and with the college councils 
wilt be very necessary here. The question must 
be largely a financial one, and full consideration of 
it must ‘be deferred until the financial side of the 
faculty organisation has been developed and made, 
available. 
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The Founders of American Geology 
and their Work. 

The First One Hundred Years of American Geology 
By George P, Merrill Pp, xxi + 773 t plates 
(New Haven Vale University Press , London 
Oxford University Press, 1924.) 27s, 6 d net 

R MERRILL has spared no trouble in u>llc(t- 
ing material for this history. The imaginings 
of the earliest speculators on the history of the 
earth, and shelfhes of their lives and characters are 
presented almost too liberally, so far as regards the 
first eight chapters of the book I trust that I shall 
not appear ungrateful if I say that these chapters 
leave me with a feeling of bewilderment The geologic al 
paragraphs, in themselves disconnected, are mixed up 
with biographical matter, while the biographical informa¬ 
tion, scattered here, there, and anywhere, fails to < onvey 
a clear idea of what any one man wais thinking at any 
one time. Obviously a strictly chronological arrange¬ 
ment was impossible, for episodes in the development 
of geology overlap indefinitely, nor did one geologist 
wait for the death of another before beginning to 
publish. Nevertheless, if the author, m developing 
his theme, had concentrated either on the growth of 
geology, or on the biographies, his work would have 
had less the appearance of having been made up of 
extracts from a notebook. 

Chapters ix. to xv , on the other hand, are good 
examples of historical treatment Each is devoted to 
the discussion of some one of the great problems which 
have exercised the minds of American geologists. The 
various stages from the initiation of the problem to 
the solution as a r c epted to-day arc clearly set out, and 
the comparative progress made in Europe and America 
can be realised 

The biographical mAices, nevertheless, are full of 
interest Aided by numerous portraits, they enable 
us to realise what manner of men they were who 
founded American geology. One is struck at once by 
the diversity of professions from which the lure of the 
rocks drew geologists, early and late, in the United 
States as in Europe. Lawyers, doctors, ministers, 
engineers, soldiers, politicians, business men, dentists, 
all contributed. We are deeply impressed, too, by the 
immensity of the field that awaited exploration by 
these men. Physical features and geological agencies 
presented themselves with a grandeur and on a scale 
for which there is no room m Europe. The effect of 
such an environment is apparent. American geologists 
distinguished themselves, as we learn on p. 663, “ in 
studies tending towards the solution of, first, the 
fundamental problems of continental uplift and de¬ 
pression as made by Dana; second, in those relating 
NO. 2904, VOL. I 15] 


to the physics and structure of mountain ranges, made 
by Rogers brothers, le Conte, and Dana; third, in 
those relating to glaciers and glaciation by Agassiz and 
the elder Hitchcock, and later by Chamberlin, fourth., 
m those relating to isostasy and physiography, made 
by Dutton, Gilbert, and Powell in the arid regions; 
and fifth, in those relating to vertebrate evolution, 
made by Leid), Cope, and Marsh ” As regards glacia¬ 
tion, however, it should be remembered that Agassiz 
laid the foundations of his theories in Switzerland, the 
country of his birth, though he further developed them 
after his transference to the United States. 

The book opens with an account of the Maclurean 
Era, 1785-1819 Maelure, “ the William Smith of 
America,” was born in Scotland m 1763, lie made a 
fortune in business and, after travelling extensively in 
the Old World, he settled in the United States There 
lie not only became a liberal patron of science, but also 
by his own personal exertions in the field, often under 
extreme privation, he collet ted sufficient material to 
enable him to publish the first geological map of 
A merit a in 1809 

During this era, progress lay chiefly in the hands of 
men engaged in the so-called learned professions. 
Mostly self-trained and hampered by the mental atti¬ 
tude of the times, these men were faced by a pathless 
wilderness of vast extent, inhabited, if at all, by more 
or Jess hostile Indians Observations in the field and 
the collecting of facts were therefore matters of extra¬ 
ordinary difficulty, but speculations on such phenomena 
as earthquakes and volcanoes, on the origin of glacial 
drift, on the structure of the globe and other inviting 
objects, were not lacking. Maelure, as regards his own 
views, summed up the matter: ” All these specula¬ 
tions . can be accounted only as an amusement at 
present ” Men's minds, moreover, were dominated by 
the belief that the Noachian deluge was a world-wide 
catastrophe, and that the Scriptural narration of the 
creation must be taken literally. Thus the bones of a 
mammoth found at Albany in 1705 clearly corroborated 
the Scriptural account of a race of antediluvian giants. 
One may smile at the crudeness of these early specula¬ 
tions, but these men had the sagacity to realise what 
is not realised by the majority even now, that there 
were things in the world around them that could be, 
and ought to be, explained. Yet one almost fears that 
the author may have been more conscientious than 
kind in rescuing some of the crudest theorisings from 
their decent oblivion. 

In 1802, when Silliman was appointed professor of 
chemistry and natural science in Yale, no science was 
taught in the United States or England. He had some 
acquaintance with law but none whatever with science, 
and thus found himself in somewhat the same position 
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as Sedgwick when he became professor of geology at 
Cambridge, Yet he did more by his teaching than any 
other man of his day to advance the science of geology. 
His name is best remembered by his American Journal 
of Science , founded in 1818 and still continuing. But 
he made some sagacious observations, such, for example, 
as his terse description of East Rock, New Haven, as 
a rock that had been melted and ejected among the 
superior strata, but never erupted like lava. Its 
form he attributed to erosion. Silliman's Journal was 
largely concerned with geology, and he resented the 
rivalry of the Monthly American Journal of Geology 
founded by Featherstonehaugh. The monthly journal, 
though warmly blessed by Murchison, Conybeare, 
Sedgwick, Buckland, and Greenough, had but a 
short life. 

The origin of basalt was still being keenly debated 
in 1816. The Neptunists proved its aqueous origin 
and the Plutonists its igneous origin, each to their own 
complete satisfaction. In 1816, Emmons gave up his 
practice as a doctor and took a post on the Geological 
Survey of New York. Thence arose the great Taconic 
controversy, a battle royal that led to the shedding of 
as much ink as any of our controversies in Britain. It 
will be noticed later on. 

Chapter li deals with the Eatonian Era, 1820-29 
Amos Eaton gave up the law in 1816, when he was 
forty, and attended lectures by Silhman. Thereafter 
he travelled thousands of miles, lecturing on natural 
history and rousing u uncontrollable enthusiasm ” He 
considered “ nothing in geology entitled to much 
confidence, which is purely theoretical/’ but was not 
deterred thereby from accounting for the elevation of 
the continent by a great explosion which rent the crust 
of the earth in a north and south direction. His great 
work was the “ Index to the Geology of the Northern 
States/’ first published in 1818. In 1820 he brought 
out a second edition, in which many of his earlier 
opinions were re-stated in lus customary emphatic 
manner. He was a man of forceful character, as might 
be judged by the portrait forming Plate V. 

Scientific methods were now developing. The value 
of fossils for purposes of correlation, as taught by 
Cuvier and Brongniart, was being realised, and was 
tested on the Atlantic Coast Tertiary deposits, hitherto 
mostly lumped together as alluvium. The igneous 
origin of trap was adopted from Hutton, Playfair, and 
Daubeny- Yet at this same time Silliman calculated 
that the Noachian flood must have risen in America at 
the rate of 700 feet in 24 hours, on the assumption that 
the mountains were about si miles high and were sub¬ 
merged by 40 days* rain, with the help of a deluge from 
the bowels of the earth. The flood proved fatal to 
the Siberian mammoth and did much' other damage. 
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Silhman, as Huxley put it, wrote “ with one eye on 
fact, the other on Genesis.” 

Chapter m. introduces the first of five decades of 
State Surveys, and deals with the years 1830-39. 
Eaton produced a text-book early in this period, and 
still strove to harmonise all phenomena with the 
Biblical account Sixteen State Surveys were founded, 
nine of them in the years 1836-40 The number of 
State Surveys founded in the five decades may surprise 
British geologists, but it must be remembered that 
though some of the pioneers had had the intrepidity 
to attack the wild alone, organised bands of independent 
resources and capable of self-defence were essential. 
The object appears generally to have been the exploiting 
of rocks and minerals of economic value 

During the second decade, 1840-49, geology found 
a place in educational curricula The Society of 
American Naturalists and Geologists was formed in 
1847, but was afterwards merged in the American 
Association for the Advancement of Science, at the 
first meeting of which geologists took a prominent 
part It may be noted that the Geological Society of 
London had been founded in 1807, and readerships in 
geology at Oxford and Cambridge in 1813 and 1808 
respectively. During the decade much progress was 
made in the recognition in the United States of the 
principal formations of Europe The interpretation of 
the structure of the Appalachian Cham by the two 
Rogers was a notable achievement. In the final report 
(not published until 1858), II. D Rogers distinguished 
hypozoic, azoic, and palaeozoic, and divided the last into 
formations named after the period of a day, such as 
auroral, vespertine, etc,, but the European names, 
Cambrian and Silurian, were preferred lie also 
enunciated his well-known views on the formation of 
coal and anthracite, but above all he described what 
is now known as the 4 ‘overthrust fault” James 
Hall’s views on palaeontology at this time arc worth 
recording. “ Changes in the lithological features of a 
rock ... are usually accompanied by a greater or 
less change in the nature of the fossils In no case, 
therefore, are to be overlooked either of the three 
important facts and characters, viz , lithological 
character, order of superposition, and nature of 
contained fossils.” He is credited with having written 
not less than 10,000 pages, and cither this or something 
in his methods roused the antagonism of nearly every 
palaeontologist in America. Dana began to publish 
in this decade. 

The third decade (1850-59) was marked by financial 
depression and starvation of State Surveys. It was 
notable for a report by Evans on the Bad Lands, 
previously almost unexplored. In the vast labyrinth 
of defiles the bones of extinct animals lay in profusion* 
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LGi< 3 |y*a description of Evans's specimens was the first 
Systematic account of the world-famed Bad Lands 
fossils, Emmons, Dawson, and Hitchcock were publish¬ 
ing in the United States; Murchison was bringing out 
11 Siluria,” and Lyell his 9th edition of the “ Principles/’ 
in Europe. 

In the earlier part of the fourth decade (1860-69) the 
Civil War temporarily stopped work, but State Surveys 
were resumed in 1864, Dana’s “Manual” appeared 
during this decade. In 1859 petroleum had been 
found in a well at Titusville. Sterry Hunt pointed 
out that petroleum by virtue of its lightness would be 
found in the crests of antidinals, a guiding principle in 
the search for oil to-day The fifth decade brought 
further developments in natural gas and oil. Marsh, 
at his own expense, collected vertebrates in the 
Western States, among these the remains of toothed 
birds and extraordinary dinosaurians Stevenson 
wrote on the Alleghanies and the origin of coal 
Chamberlin, dissatisfied with petrological nomenclature, 
proposed abbreviations, such as qua for quartz, fel for 
felspar, mi for mica. Thus a mica-granite became 
fel-qua-mt or mi-fel-qua according to the predominance 
of the constituents. The names were rejected as 
uncouth, but for sheer monstrosity it would be hard 
to beat some of the latest names, such as phyrowyo - 
mtngose or hornblcnde-trach-phyro-monzonose 

The second Survey of Pennsylvania m 1874-87 under 
Lesley emphasised the magnificence of the structures 
and the great development of Palaeozoic rocks in that 
part of the United States. Lesley, who was outspoken, 
referring in one of his reports to the chaos that must 
have prevailed in earliest Archaean times, remarked, 
“ All this , . is only known to God and Dr. Sterry 
Hunt, who has described it magnificently ” 

Chapter viii., dealing with the era of National 
Survey, opens with words that appeal warmly to us, 
with the War fresh in our memories. “ The period of 
the Civil War had brought to light a considerable 
number of men for whom the piping times of peace 
. . * afforded insufficient opportunities. They were 
men in whom the times had developed a power of 
organisation and command. They were, moreover, 
men of great physical and moral courage.” This was I 
the material Hayden found available for his territorial 
surveys, King for his survey of the 40th parallel, 
Powell for his exploration of the Rocky Mountains, and 
Wheeler for his work west of the 100th meridian. The 
expense, however, of keeping so many separate surveys 
in progress, with inevitable overlapping, impressed on 
Congress the necessity for consolidation. In 1879 
the United States Geological Survey was founded, a 
service which is unsurpassed for organisation, efficiency, 
and wideness of scope. 
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The controversies on fossil footprints and on Logtoa^ 
Eozoon form the substance of Chapters ix. and x. 

Chapter xi. gives the history of the Laramie Question. 
The Lignitic beds of Hayden, which occupy vast areas, 
yielded Tertiary plants and Cretaceous dinosaurs. 
Thus rose a dispute as to the relative value of plants 
and animals for purposes of correlation. It was pointed 
out that Cretaceous rocks in Nebraska yielded a flora 
that had been referred to the Miocene, and again it was 
suggested that the evolution of plants had been more 
rapid in America than in Europe, and that this ex¬ 
plained the association of European Tertiary plants 
with American Cretaceous animals. Eventually the 
name Laramie was restricted to certain beds which 
were agreed to be Upper Cretaceous, 

The Taconic Question, to which Chapter xii. is 
devoted, occupied men's minds for half a century, and 
covered the period of the Sedgwick-Murchison contro¬ 
versy on the same formations. Emmons founded the 
“ Taconic System ” and declared it to be older than the 
Potsdam Sandstone. Others disagreed, but Barrande, 
on the strength of the trilobites, though without know¬ 
ing the ground, supported Emmons. Dana and 
Walcott eventually established the true sequence, 
which had been completely obscured by faults 
and folds. The “ Taconic ” of 1842 was distributed 
among the Lower Cambrian and Lower Silurian 
of 1903. 

Chapter xiii. gives an account of the development 
of glacial theories. They commence with talk of 
convulsions, earthquakes, eruptions, etc. Then the 
Noachian flood was called in to account for everything. 

I But in 1825 Peter Dobson, a cotton manufacturer, 

, made some truly remarkable observations. He noticed 
that the boulders had been worn smooth and striated 
on their under sides, as though they had been dragged 
in one steady position, and he assumed that they had 
been held and dragged in ice. He could tell also which 
end had been foremost by the little ridge extending 
behind any projecting knob of hard materiel such 
as quartz. These brilliant deductions attracted no 
attention until 1842, when Murchison congratulated 
lt American science in having possessed the original 
author of the best glacial theory,” The greatest 
advance, however, was due to Agassiz, who arrived in 
America in 1846 and there developed the views he had 
formed in Switzerland. 

Chapter xiv. relates how the method of micro- 
petrology as initiated by Sorby and developed by 
Zirkel, was adopted in America in 18J3 and became 
officially recognised as a necessary part of the equip¬ 
ment of a State Geologist. 

Chapter xv. on the «ge of the earthdeals with tj» ; 
estimate! made by Button, LyeB, Pkyfair,Re«de,attd. 
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H« Darwin in Britain and those of Winchell, Walcott, 
King, and Gilbert in America. The American estimates 
varied greatly, but were all far smaller than those made 
in Europe. Burrell in 1917 restored the balance by 
an estimate more than three times as large as any 
of them. 

In laying down this book an impression remains of 
the immense labour which the collecting of such a mass 
of material must have entailed. The mass indeed is 
too rich for easy digestion and might have been the 
better for a little boiling down and arrangement in the 
earlier chapters. Still the information is all there, 
available for any one who has the leisure to look for it. 
The book has been published on the Philip Hamilton 
McMillan Memorial Fund, and, as the first fruits of her 
bequest, must be a source of gratification to Mrs. 
McMillan. 

A. Strahan, 


The Brauner Jubilee Volume, 

Hecuetl des travaux chtmiqucs des Pays-Bas. Publi6 par 
la Society Chimique Neerlandaise. Tome 44 (4° Serie, 
T. 6), No. 5, Mai. Numero jubilaire cn Vhonneur 
du Professeur Bohuslav Brauner , public par ses amts 
cl eleves en commemoration de son 70 • anniversaire , 
/SjS'—SMai—jQZj* Pp 281-628. (Amsterdam: 
S A. d’Bditions scientifiques D. B. Centen, 1925.) 

UMEROyS friends and pupils of Prof. Bohuslav 
Brauner, the illustrious Director of the Chemical 
Institute of the Charles University of Prague, have 
signalised his seventieth birthday by issuing this 
splendid volume of researches in his honour. It opens 
with a most delightful “ Hommage au Professeur 
Bohuslav Brauner ” written by Prof. Urbain and 
entitled “ Discours sur les 616 ments chimiqucs et les 
atomes.” In this brilliant essay, the author, in tracing 
the development of scientific research concerning the 
chemical elements and the nature of the atoms, shows 
the fundamental character of Prof, Brauner’s work in 
the fields of the rare earths, the atomic weights, and 
the Periodic System of Mendeldeff. Whilst every one 
b familiar with Prof. Brauner’s long and splendid 
aeries of researches on the atomic weights, it is well 
that the younger chemists of the present generation 
should be reminded of the fact that he it was who 
discovered that the old u didymium ” was in reality a 
tnbeture of two elements, neodymium and praseo¬ 
dymium. 

The present volume bears ample witness to the 
fact that Prof, Brauner has done much more than 
greatly to advance the science of chemistry by his 
He hag created hud built up a great 
of research in the land of the Czech* 


On the cover of this Jubilee volume there is a picture 
of the fine Chemical Institute which was founded by 
his efforts in 1903, whilst the 348 pages contained 
between the covers include a large number of vety 
interesting researches carried out by his present and 
former pupils. Although it may appear perhaps a 
little invidious to single out any of these for special 
praise, attention may be directed to the series of ten 
investigations with the dropping mercury cathode, 
published by Dr. Heyrovsky (professor of physical 
chemistry in the Institute of Prof. Brauner) and his 
collaborators. 

Amongst the papers contributed by foreign chemists, 
one is very glad to see that there are two from England, 
namely, Prof. H. B. Dixon’s investigation on “ The 
Ignition of Cart>on Disulphide Vapour and its Phos¬ 
phorescent Flame,” and a paper by Dr. J G. F. 
Druce on “The Stannonic Acids and Some of Their 
Derivatives. A New Series of Organic Compounds of 
Tin.” 

On his impending retirement from the active direc¬ 
tion of the Chemical Institute at Prague, Prof. Brauner 
will carry with him not only the affection and esteem 
of his many pupils, but also the highest respect and 
admiration of chemists all over the world. For upwards 
of half a century he has held high the torch of science 
and true learning, and in the annals of chemistry his 
name and his work will ever be remembered with honour 
and gratitude. 

F. G Donnan. 


British Butterflies. 

Natural History of British Butterflies : a Complete , 
Original , Descriptive Account of the Life-History of 
every Species occurring in the British Islands , together 
with their Habits, Ttme of Appearance , and Localities . 
By F. W, Frohawk. Vol. 1. Pp, xv + 207+36 
plates. Vol. 2. Pp. iv + 306 + 29 plates. (London: 
Hutchinson and Co., 1924.) 6L 6 $. net. 

R, FROHAWK is well known to naturalists as 
an admirable delineator and accurate observer 
of British lepidoptera in all their stages. The present 
work amply fulfils the expectations of those who knew 
that the author was engaged upon the task of describing 
and figuring every British butterfly in all its phases 
from egg to imago. The work may fitly be termed 
monumental; for it represents an immense amount of 
patient labour carried on through a long series of years, 
and accomplishes what has never been attempted 
before, namely, a complete life-history of every species 
of butterfly that has any claim to be considered British, 
The ground has been partly covered by the works ol 
Barrett, Buckler, and others, but never before has 
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the assemblage been figured and described as a 
whole. 

The most characteristic feature of Mr. Frohawk's 
two splendid volumes is the exact and careful descrip¬ 
tion of each larval form in every period of its growth. 
These details have in all cases been worked out from 
actual living specimens, and the amount of labour 
involved in the completion of this task can only be fully 
appreciated by those who have experimented in the same 
field. In the case of species that are now extinct in 
Britain,such as Chrysophanus kippothoe and Zizera semi- 
argus,or of occasional visitors such as“ Piens” dapltdice, 
Argynnis latkonia , V anessa anhopa , and nosia archippus 
( plcxippus ), Mr. Frohawk has made use of eggs laid by 
females obtained from abroad. In spite of all diffi¬ 
culties, the industry and skill of the author have proved 
equal to the enterprise of describing and figuring, in 
all these instances, every stage from egg *to perfect 
insect. 

It is well known to all students of the lepidoptera 
that the life-history of the “ Large Blue ” (Nomiades 
anon) was a mystery which eluded solution by the 
efforts of every entomologist until the successive 
discoveries of Mr. Frohawk, the late Dr. Chapman, and 
Captain Purefoy furnished the key to the puzzle, namely, 
the extraordinary relations that exist between the larval 
arion and certain species of ant. Of this association an 
excellent account is given on pp. 144-149 of the present 
work, and a striking figure, sketched from life, of the 
larva signalling to the ant when ready to be earned off 
to the nest of the latter, is provided on a separate plate. 
It is noteworthy that German larvae of C. kippothoe 
kept out of doors in England were visited by ants. 
Many points of bionomic interest in connexion with 
other species are mentioned in the text. 

The artistic skill of the author is well known, and his 
beautiful drawings have been, on the whole, worthily 
reproduced. It may, however, be doubted whether 
the colour-process adopted is the most suitable that 
could have been chosen for representing very young 
larvae of the natural size. Wing-venation also, in the 
case of small insects, requires a sharper definition than 
is to be found in some of the illustrations, e.g. on 
Plates 56 and 56A. 

The style and get-up of these volumes is in the main 
excellent. A few slips may d be noted: fig. 23 on 
Plate 12 has no legend; fig. 15 on Plate 37, called a 
female, must be a male; the “ Mazarine Blue” is 
spoken of as Lycaena acts on p. x, and as Zizera semi - 
argus on p. xi. An appreciative preface to this fine 
work has been contributed by Lord Rothschild, whose 
generous co-operation and continued encouragement 
are gratefully acknowledged by the author. 

F, A- D. 


Our Bookshelf. . 

Handbook der Pfianzenanaiomie. Herausgegeben yori 
Prof. K. Linsbauer, AUgemeiner Teil: Cytologie. 
Band Ill/a ; Die Zellmcmbran. Von Prof. Dr. C* 
van Wisselingh, Pp. viu + 266. (Berlin ; Gcbruder 
Bomtraeger, 1924.) 15 gold marks. 

Botanists will welcome a general survey on the plant 
cell membrane from the pen of the Groningen veteran. 
Prof, C. van Wisselingh. Inequalities of treatment 
certainly suggest themselves to the English reader 
when the chemistry of cellulose is handled without 
citation of Irvine and its physical structure discussed 
without reference to W. L. Balls (one recent paper is 
quoted in the appendix); but there is very real com¬ 
pensation in the individual treatment the problems 
of the cell wall here receive from the viewpoint of a 
master of micro-chemical method, who avails himself 
when necessary of the results of as yet unpublished 
researches. 

The usual plan followed in the monograph is a pre¬ 
liminary account of the chemistry of a wall substance, 
followed by a discussion of its distribution in the cell wall 
throughout the plant kingdom. As would be expected 
from the author, the treatment of suberin and chitin 
is particularly complete, but it is doubtful whether the 
reactions of the lignified wall have ever been so fully 
stated before, and the section upon the chemistry 
of the pectin substances is very full and up-to-date. 

Mangin regarded cellulose, pectin, and fallose as the 
three fundamental substances of the plant wall ; the 
importance of pectin is now fully admitted, but van 
Wisselingh considers that the case for the identity Of 
callose has yet to be made out. For all fat impreg¬ 
nated walls the author reports a new micro-chemical 
method. Sections are warmed in baryta water for 
some hours, so that baryta soaps are formed; acids 
are then released from these and the melting-points 
of the acids observed with the sections mounted in 
glycerine. 

The section upon the structure and growth of the cell 
wall is entirely inadequate as a bibliographic treatment, 
but contains a most interesting statement of the author’* 
own views, in which stress is laid upon the chemical 
heterogeneity of the wall and the possibility of its 
micro-chemical demonstration. 

Sturly. By Pierre Custot. Translated from the French 
by Richard Aldington. Pp. 137. (London : Jona¬ 
than Cape, Ltd., 1924.) $s. net. 

The zoologist docs not need the aid of a poetic imagina¬ 
tion to appreciate the Wonderful panorama of marine 
life with its hosts of interesting phenomena and many 
absorbing problems. Yet it is not surprising that t&tese 
things should have stirred the imagination of a man of 
letters and moved him to weave this delightful phantasy, 
with a sturgeon as the central figure, and the world of 
marine zoology as the setting. M. Custot has read 
widely and well, and has supplemented his extensive 
reading by constant observation of marine animals in 
the aguaria at Monaco. Sturly, the hero, of this laity 
tale, is a young sturgeon, bom in the waters Of the 
Rhone, whose life, from the time of his enthusiastic 
and unsophisticated youth to the crowning act of 
npndncttt.,. &anstagty told. ; 
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, ; His ftdvoiturcs among the denizen* of the seas during 
bfa migratory periods, ms impressions of the beauty of 
;lortn and colour, the phenomena of symbiosis, com- 
mensaKsm and parasitism, the phosphorescence of the 
deep sea animals, the bizarre form of others and the 
art of protective resemblance are made the means of 
introducing the reader to a survey of the whole field of 
marine life, pelagic, littoral and deep sea, Sturly, under 
the guidance of a hoary, wise, old Echinus, sets out to 
probe the mystery and meaning of life, and the steady 
development of his education to a realisation of that 
inexorable law* of Nature, reproduction of the kind, 
forms the real theme of the book. 

The bitterness produced by the results of his search 
are removed by the advent of death when a voice from 
another world soothes his last hours in this, by a promise 
of a reincarnation and a fuller life in the next. Thus 
does Sturly solve the meaning of life. We can forgive 
the author a few minor zoological errors such as the 
occurrence of Convoluta at 100 fm., the presence of 
Meha tessellata in the Mediterranean, and the description 
of a copepod as a wood-louse, in the real charm and 
simplicity of his allegory. The book was worth trans¬ 
lating, and Mr. Aldington has done his work well in face 
of the many technical difficulties involved in finding the 
right English equivalent for the many unusual names of 
animals in the original. The book should stir the 
reader to a desire for an extended knowledge of marine 
life. 


British Museum {Natural History). Fossil Insects , 
No. i: The British Liassie Dragon-flies (i Odonata ). 
By Dr. R. J. Tillyard. Pp. 40 + 5 plates. Fossil 
Insects, No, 2 : Insects front the Coal Measures of 
Commentry, By Dr. Herbert Bolton. Pp. 56 + 3 
plates. (London : British Museum (Natural History), 
1925.) 5 s. each. 

These memoirs mark a new departure in the publica¬ 
tions of the British Museum. Instead of waiting for 
the time when it would be possible to issue a descriptive 
catalogue of the entire collection of fossil insects, it has 
been decided to publish shorter memoirs on portions of 
the collection whenever specialists can be found to 
undertake the work. The first two memoirs of the 
eerie* are written by palaeontologists not officially con¬ 
nected with the Museum. 

The dragon-flies described by Dr, Tillyard are from 
the Lias of Leicestershire, Warwickshire, Worcester¬ 
shire, and Gloucestershire—mainly from the u Insect 
Limestone ” of Lower Liassie or perhaps in part of 
Ubietic age. The larger number of the specimens were 
collected by the late Rev. P. B. Brodie, Nearly all the 

r sids belong to the sub-order Anbozygoptera, which at 
present day is represented by a single genus with two 
Species, one found in Japan, the other m the Himalayas. 

The Coal Measures of Commentry in the central 
| 4 afoau France have yielded an abundant and varied 
fottria, ranging from primitive form* to specialised 
aypea segawMI as, the forerunners of dragon-flies. 

afl posSesstcd a great span of wing relatively to 
Re size the ft is pointed out that only very 

or more Insect wmgs alike in venation— 
rapid evolution in Carboni- 
ImafoT’ kimtwtim are wejl illustrated with 



Perseus: or } Of Dragons . By H. F. Scott Stokes. 

(To-day and To-morrow Series.) Pp, 80. (London : 

Kegan Paul and Co., Ltd., 1924.) 2 s. 6d. net. 

To any who wish to read pleasurably of dragons, this 
book may be commended. The author ranges with a 
gossiping humour from Glastonbury to ancient Egypt, 
devoting some attention to Perseus, St. George, the 
dragons of Rhodes and Bologna, and other dragons of 
modem Europe by the way. He begins with a chapter 
on the characteristics of dragons, touches upon the folk¬ 
lore themes which occur in dragon stories, such as the 
supernatural birth, the life-token, the magic weapon, 
and the rescued maiden, and concludes with a summary 
of Elliot Smith's theories of the diffusion of culture 
from a common origin. Incidentally to his reference 
to the theory that the dragon is a folk-memory of 
antediluvian monsters,- notwithstanding the chrono¬ 
logical discrepancy, it may be mentioned that it has 
been suggested in all seriousness to the present writer 
that the long-necked dance masks shown in Capt. 
Hurley's recent film “ Pearls and, Savages " is a 
reminiscence of the plesiosaurus ! 

Leaves from a Naturalist's Diary: with Notes on What 

to Look for Month by Month. By A. R. Horwood. 

Pp. 192 + 4 plates. (London,Calcutta and Sydney: 

G. G. Harrap and Co., Ltd,, 1924.) 3s. 6 d. net. 

Mr. Horwood has written a nature study book in the 
form of a calendar. Interesting or salient points in 
Nature's yearly cycle are dealt with month by month 
in separate chapters, and at the end of each chapter 
is a list of the more important and commoner animals 
and plants to be found in suitable places during that 
month. This is the most valuable part of the book, 
and Mr, Horwood has in some cases given his mere 
list an ecological value by specifying the kind of 
habitat in which to look for the species listed. Such 
lists cannot be expected to be complete, but as a guide 
to the Nature lover they are useful and should also 
serve as a basis for a diary in which actual records and 
other data can be kept by observers. This brief survey 
of the pageant of Nature for a year is pleasantly 
written in simple and easy language, and illustrated 
by four photographs and many quite life-like sketches 
of typical animals and plants. 

The Travel Diary of a Philosopher . By Count* Her¬ 
mann Keyserling. Translated by J. Holroyd Reece. 

Vol, 1. ,Pp. viii+336. Vol. 2. Pp. 405. (London: 

Jonathan Cape, Ltd., 1925.) 3 6s. net. 

Count Kbyseriing's reflections on the various inodes 
in which human speculative thought has found expres¬ 
sion, and his study of the distinctive diameter which 
climate and the aspect of Nature in the different 
countries of the world has impressed on man's religious 
and ethical fadings, can now be read by the English 
student in an excellent translation. The book is 
delightful to read, on account of the extraordinary 
power of the author to project himself sympathetically 
into the most opposite modes of though^ The pub¬ 
lication of the original work was interrupted by the 
War, arid that disastrous upheaval, with its outburst 
of hatreds, casts its shadow over a philosophy con¬ 
ceived in the spirit of peace on earth among men of 
goodwill* 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can ke undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part t of Nature. No notice is 
tqken of anonymous communications ] 


On the generally accepted Explanation of the 
Zeeman Triplet on a Quantum Basis. 

The explanation of the simple Zeeman triplet on the 
basis of the quantum theory ostensibly depends on the 
application of Larmor's theorem 

This theorem may be expressed as follows 

Suppose a system of electrons describing orbits under 
the action of their mutual repulsions combined with 
any other forces the directions of which pass through an 
axis Then if the system be subj ected to the action of a 
uniform magnetic field H along that axis, the motion 
of the system is such that it may be represented as a 
possible motion with H = o combined with a preces- 
sional rotation as a whole around the axis When the 
other forces are central this applies to any direction of 
H as axis 

In the usual way of applying tins theorem to the 
explanation of the Zeeman effect, the tacit assumption 1 
is made that after the imposition of the magnetic field 
the rotating system is the same as before with simply 
the rotation superposed This assumption is not only 
incorrect but would also seem open to two further objec¬ 
tions, xn that (i) the new orbit ceases to be quantised 
and (2) the total energy is supposed to be altered by 
the action of a magnetic field on a moving electron. 

That the assumed new orbit ceases to be quantised 
is easily seen by considering a special case of, say, a 
circular orbit with its plane perpendicular to the 
magnetic force. The new path is assumed to be un¬ 
changed, but the velocity 01 the electron to be changed 
by the Larmor effect (which of course agrees with that 
calculated from the changed radial force \iev). The 
orbit therefore ceases to be quantised and the quantum 
law is disobeyed. 

It would seem that the most natural way to attack 
the problem would be by first attempting a discussion 
of actual orbits Unfortunately, however, this shows 
that no effect is to be expected—or if so the magnitude 
must depend on the square or higher powers of H. 
We can easily see this by the following considerations 
of simple cases. 

1 Let us suppose the field is imposed by a very 
gradual increase from zero. The orbit* of all electrons 
will gradually change As the change is slow we have 
an adiabatic process and the new orbits will all remain 
quantised if the original were. But the magnetic field 
acts transversely on the moving electric charges, and 
the total energy will therefore remain unchanged. 
There is thus on the quantum theory no Zeeman 
effect. 

2 Let us suppose the field already constituted and 
take the case of a circular orbit round a central force 
in a plane perpendicular to the field H Then with the 
usual nomenclature 

mu x Y - y t ±Hewr f W = JwiwV® - —, 2wu*r* = nk t 
From the first 





If we neglect squares of the small 
±Heltnv( = x say) we may replace the « in 


quantity 
He/mv by 
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its value when H = o. Substituting for <* from the 
third we find 

1 

r~n*h'{i-xy 


W 


y(i 

r 



) -x) t* 1 - x 


■} 


2wh*m 1 - 2X 2w*ehn 

“ * «*** (1-*)*“ " 

neglecting x % . . . But this is Bohr's value for no 
field. As this remains unchanged there is no Zeeman 
effect. 

From the above considerations it would appear that 
the true explanation of the Zeeman effect on the 
quantum basis yet remains to be given. Doubtless it 
is to th£ nucleus that we must look for this Should, 
for example, this contain structures analogous to per¬ 
manent magnets a change of energy by an impressed 
magnetic force is possible. But it is not the object of 
the present note to go into this further question. 

W. M. Hicks. 


On the reported K 0 t Line In the X-ray Spectra of 
Molybdenum and Palladium. 


In a recent publication A Leide (Compt, rend. x8o, 
p 1203 (1925)) has reported the results of an investiga¬ 
tion of the wave-lengths in the K series of X-rays for 
elements having atomic numbers between 29 (copper) 
and 5^ (iodine). The spectrograph used had a high 
resolving power so that the line was separated into 
its components. The accuracy was increased by a 
large number of exposures for each measurement. In 
addition to the weu-known lines a,, a a , p, f 0, and y or 
0 #l he has reported m the case of molybdenum (42) and 
palladium (46), a line 0 4 , ascribed to the transition* 
Oh, Oin — K . 

Such transitions are permitted by the principles of 
selection, but transitions from O t to K are prohibited. 
The schemes of electron distribution advanced at 


present (Bohr, Stoner) place no electrons m the On, 0 «» 
sub-levels in the normal states of the molybdenum 
and palladium atoms, but these elements lie in a 
portion of the periodic table where inner levels are 
presumably being filled up as electrons are added, 
admittedly making the actual electron distribution 
doubtful in the outermost levels. The presence of 
this / 9 4 lme for these atoms would lead to the follow¬ 
ing alternatives * Either the On and Om levels contain 
electrons before the first 18 electrons have entered the 


N shell, or we are here dealing with " semi-optical " 
X-ray lines, i e. electron transfers from virtual orbit* 
only occupied by electrons in atoms excited in the 
optical sense. Such orbits would presumably be 
greatly distorted m the atoms in a solid substance. 
Such semi-optical lines have been previouslymentioned 
by Siegbahn and his co-workers (Phil Mag , 49, 51$ 

( T, 5 L occurred to me that there may be some un¬ 
certainty as to the existence of this line in the if series 
spectra of molybdenum and palladium. Recently in 
this laboratory, in collaboration with Mias Alice 
Armstrong, a rather extensive reinvestigation of £be 
molybdenum K series spectrum has been carried 
out, using an ionisation spectrometer. $otne of the 
results of this work were reported to the American 
Physical Society at its spring (1925} meeting., In 
the course of the investigation no evidence was found 
for the presence of this line described by Leide, 
though readings were taken in that region of the 
spectrum in which it Should occur. In this 
however, a discontinuity in the wffcite or 
radiation always appeared, due to r the at 
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the target Of its own radiation This showed itself, 
for example, hi the first order by the fact that the 
base-line due to general radiation was always much 
lower on the short wave-length side of the y line than 
on its long wave-length side. 

This absorption by the target of the radiation which 
leaves it has been mentioned by other authors, 
including Walter (Zs. f, Physik , 20, p. 268 (1923)) 
This effect of the K critical absorption in the target 
- substance would produce, in spectra of high resolution, 
a narrow shelf of constant intensity on the short wave¬ 
length side of the y line, followed by a large decrease 
in intensity on the short wave-length side of the 
critical absorption wave-length, which is very dose 
to the 7 line It seems possible that such an effect 
might be mistaken for a faint line on the short wave¬ 
length side of 7, lying between 7 and the critical 
absorption wave-length The lines reported by Leide 
were very faint and the wave-lengths given lie within 
o*o6 per cent, (about 12 seconds of arc) of the accepted 
values for the K critical absorption limits The K 
critical absorption wave-length lies about 45 seconds 
of arc from the 7 line in the first order. Due to the 
importance which may be attached to the presence 
of this line m molybdenum and palladium, it is to be 
hoped that the possibility of confusion on the photo¬ 
graphic plate with the absorption limit itself may be 
removed Samuel K Allison. 

Jefferson Physical Laboratory, 

Harvard University, 

Cambridge Mass , IT S A. 


A Substitute for a Liquid Air Trap, for Mercury 
Vapour in Vacuum Systems, 

As is well known, the speed and simplicity of the 
mercury vapour condensation pump has led to its 
almost universal adoption in the production of ex¬ 
tremely high vacua. It suffers from the disadvantage 
that, while it rapidly removes gases and vapours from 
the vessel to be exhausted, it does not remove mercury 
vapour,. Consequently, it is necessary to freeze the 
mercury vapour in a trap between the pump and 
vessel to be exhausted, by immersing the trap in 
liquid air. The cost of making liquid air, the difficulty 
of getting it in certain laboratories, and, in some 
researches, the need for keeping the mercury trap m 
action for several weeks without a break, suggested 
the desirability of looking for some alternative method. 

In our search for an alternative method, we have 
found that the alkali metals have an extraordinary 
power for absorbing mercury vapour, and may there¬ 
fore be used as a mercury trap m place of liquid air. 
Onr practice is to put a small piece of sodium or 
potassium (a gram is ample) into a trap between 
the diffusion pump and the apparatus to be exhausted, 
and to distil it, after the vacuum has been obtained, 
on to the sides of the trap, thus lining it with the 
metal for a few centimetres. The trap may be of 
ttys usual liquid air type, or it may be merely a bent 
tube with "the metallic lining of distilled metal 
distributed over the inside sunace at and near the 
bend. 

Using an ionisation gauge for the vessel to be 
exhausted, we have found that the pressure of mer¬ 
cury vapour in it with a potassium-lined trap between 
it and the pump is certainly leas than 5 x io-* mm. 
' we have .made direct comparisons between the 
trapphig power of a-potassium-lined tube and that of 
f the hsuar Bauid air trap, the same ionisation gauge 
msa^rrinir the pressure reduction. We have found 
m%|he potaa«^line^ trap is quite as satisfactory 
as liquiq a& /Tfah residual pressures obtained in 
i variopstestero^ to depend entirely upon the vigour 
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with which the ionisation gauge and connecting tubes 
were outgassed by heat treatment before the measure¬ 
ments were made, and not at all upon whether liquid 
air or metallic potassium is used to trap the mercury 
We are convinced that the lowest pressure obtained, 
namely, 5 x io m9 mm., is partly, and possibly nearly all, 
due to residual gases owing to insufficient heat treat¬ 
ment, and that this figure is merely an upper limit 
to the vapour pressure of mercury m a vacuum 
system beyond a potassium-lined trap. 

The passage of several litres of moderately dry air 
at atmospheric pressure over the potassium has no 
serious effect on its power to trap mercury vapour, 
although one might well have feared such would be 
the case from the discoloration of the surface produced 
by the air. 

From a practical point of view, it is of importance 
to know how long the alkali metals retain their power 
to act as a mercury vapour barrier. In one test, m 
which sodium was the active metal, the pressure in 
the ionisation gauge beyond the trap after twenty- 
five days was within 50 per cent of its initial value 
(2 x icr 7 mm ). We do not know whether to attribute 
this slight pressure increase to loss of absorbing 
power by the metal, or to gradual evolution of gas. 

In a second test, we used the first appearance of 
mercury lines m the spectrum of helium, at less than 
001 mm. pressure, as a criterion of the diminution of 
the trapping power of a potassium dined trap for 
mercury vapour The mercury lines did not appear 
until the eleventh week, in which time the potassium 
had absorbed a little more than 150 per cent of its 
own weight of mercury 

A full account of this work will be published m 
the Philosophical Magazine. 

A Ll. Hughes. 

F. E. Poindexter, 

Washington University, 

Saint Louis, U.S.A., 

May 18. 


The Oogenesis of Lumbricus, 

In a recently published number of the Quarterly 
Journal of Microscopical Science , Mr Leslie Harvey, 
of the department of zoology of the Imperial College 
of Science, London, has given an account of the 
cytoplasmic inclusions of the egg of Lumbncus Mr 
Harvey describes yolk formation in this animal, and, 
on the basis of his work on this one form, criticises 
my previous investigations on Limnaea, and, by 
inference, that of my pupils on certain other forms. 
He merely quotes an old paper of mine, remarking a 
little discourteously that " a glance at this paper will 
show that really very 1 little is known about trie forma¬ 
tion of yolk/ 1 He has not mentioned my recent work 
on Saccocirrus, the only other annelid studied by 
modem method®, nor has he read Dr, Rogers Bram- 
beli‘s more recent paper on “ Yolk *' in the British 
Journal of Experimental Biology , where the collected 
observations of several of my associates are discussed 
ably, the raolluscan oogenesis re-investigated, and the 
general views on yolk-fOrmation held in this laboratory 
stated. 

Mr* Harvey’s main criticism is that he canqot find 
any metamorphosis of Golgi bodies into yolk ip 
Lumbricus, and that therefore my work on Limnaea 
and that of my pupils on Patella is under suspicion, 
Mr, Harvey puts himself in the position of a man who, 
on the strength of a study of the anatomy of 
LumbricuSi denies the results of another man who has 
found a radula and a she!} in Patella. Before entering 
into a criticism of my work on Patella, which has been 
confirmed and extended by Dr, Ludford and t> r v 
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Rogers Brambell, he should have examined that 
form itself, or some other such mollusc. 

Regarding the special question of the oogenesis of 
Lumbricus, it is remarkable to note that Mr Harvey 
has hit upon one of those rather uncommon animals 
that have no proper vitellogenesis The egg of 
Lumbricus has no real yolk, but the embryo is 
nourished in the cocoon by* some albuminous sub¬ 
stance It is therefore doubly unfortunate that 
Mr. Harvey should discredit my work, and that of 
my associates, on the results obtained by the study 
of this special atypic annelid. Moreover, had Mr 
Harvev read my results on Saceocirrus, he would 
have noted that 1 did not claim m that animal that 
yolk arose from the Golgi elements Regarding the 
origin of yolk from Golgi elements, I may mention 
that Dr P Weiner, of the histology laboratory of the 
Uimersity of Leningrad, recently wrote to me that in 
Myriapod a and Arachnoidea " he had occasion to 
observe the starting of yolk granules m contact with 
particles of the Golgi apparatus," and m this connexion 
some Julus preparations which I have just seen 
support Dr Weiner's mtcrpietations Mr Vishwa 
Nath claims that in Lithobius, and Palamnacus, fatty 
yolk arises from the Golgi elements In the Julus 
preparations of Mr Vishwa Nath the Golgi elements 
of the egg are found to swell up in a specially definite 
manner, which is not seen in anything like the same 
degree m Lithobius, where both Miss King and Mr 
Vishwa Nath agree that the heavier volk is nucleolar 
in origin 

The complete details of the behaviour of the Golgi 
apparatus of the Lumbricus oogonium and oocyte, 
and a discussion on the c>toplasmic inclusions in the 
eggs of molluscs, annelids, and arthropods, will shortly 
be given in a joint papei by Mr Vishwa Nath and 
myself J BrontE Gatenby 

Trinity College, Dublin, 

June 4 


that the atomic weight 207-2 is only a statistical 
average. 

Further, the moment of inertia of the carrier agrees 
very well with what we should expect for the PbH 
molecule. The frequency of the Imes in the band 
can be written 

v ~A + 2 Bm + Cm 2 . , . (1) 


where tn is an integer and 


J and J* being the initial and final values of the 
moment of inertia of the molecule. 

Now the approximate constancy of the frequency 
difference between successive lines, combined with 
the fact that m is always small for the strongest lines 
of a band, shows that the last term in (1) may be 
neglected, compared with the second The mean 
frequency difference between successive lines is thus 
equal to 2 B Since the mean wave-length difference 
is 1 25 A, we easily obtain, on substituting numerical 
values, 




h 

4*2 2 B 


h 

j\ir % dv 


= 8ox TO -40 


For PbH this gives a distance between nuclei of 
2 2 x io~ B cm in good agreement with what we should 
expect from crystal data The radius of the Pb 
atom, according to the measurements of Owen and 
Preston {Owen and 1 Heston, Proc Phys Soc Lond , 
35, p, 101 (1923)), is 1 76 x 10" 8 cm To obtain the 
same moment of inertia with a Pb 2 molecule we 
should have to assume an incredibly small distance 
between nuclei 

We may therefore conclude that the earner of the 
lead band at 4270 A is in all probability the PbH 
molecule. Etienne S. Bjelkr, 


Macdonald Physics Building, 
McGill University, Montreal, Canada, 
May 15. 


Band Spectra of Lead Isotopes. 


No satisfactory explanation seems to have been 
given as yet of the measurements made by Grebe and 
Konen (Grebe and Konen, Phys Zeits 22, p 546 
(1921)) on the band spectra of lead isotopes They 
observed that, in the case of uranium lead, the lines 
of the band at 4270 showed an average shift to the 
violel of o 055 A, as compared with those of ordinary 
lead, and that the lines were much sharper in the 
former case than in the fatter 

A very satisfactory explanation is obtained if the 
carrier of the band is assumed to be, not the heavy 
Pb 3 molecule, but the lighter PbH molecule. The 
success of Kratzer (Kratzer, Ann d Phys , 71, p 70 
(1923)) and of Mulliken (Mulliken, Phys, Rev,, 25, 
pp 119, 509 (1925)) m accounting for the bands in 
the spectra of certain metals on the assumption of a 
hydride molecule seems to favour the same assump¬ 
tion in the case of lead. 

Applying the theory first proposed by Loomis 
(Loomis, Ast. phys Jour., 52, p. 248 (1920)) to explain 
the complex structure of the band spectrum of 
hvdrogen chloride, one obtains, for the wave-length 
difference between the bands of the hydrides of 
uranium lead (At Wt. 206 o) and ordinary lead 
(At Wt 207 2), 
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M = 1.4x10-. 


Since X = 4270 A, the expected shift is* o 060 A, a 
value in very good agreement with the observations. 
The lack of sharpness of the lines in the case of 
ordinary lead is of course connected with the fact 
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Petroleum In Uganda. 

My statement, which is quoted in part m Nature 
for May 23, p. 815, m the columns of Research Items, 
under the title " Petroleum in Uganda," with reference 
to large quantities of oil in the Albertine depression is, 
I fear, on account of its separation from the context* 
the omission of seven words and the contributor's 
remarks upon it, likely to be misunderstood by those 
who have not read my report, and indeed may possibly 
deter some from reading the report at all. 

I am well aware that the mere occurrence of seep¬ 
ages can never be any criterion of the existence of 
recoverable supplies; but in that part of the report 
from which the quotation is taken I am discussing oil 
formation, not oil accumulation, upon which successful 
exploitation depends. The results of our chloroform 
tests (referred to in the seven words missing from the 
quotation) are sufficient to establish the validity of 
my general statement as to quantity, quite apart from 
seepages : quantity is one thing, a recoverable supply 
is another. 

Because more than one British dependency in 
Africa is at present trying to decide whether it will or 
will not have a geological survey, the contributor's 
supposition expressed In the last four lines of the item 
under consideration would appear unfortunate. Is it 
not wise to be hopeful, and to remember that some rift 
valley oil fields are already known ? 

E. j. Waylanp. 


Mr. Wayland clearly shows in his excellent report 
that petroleum has formed in the Lake Albert depres- 
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p&a from him to this effect. I coo- 
iMk. that neither seepage nor positive 
hSorofonft tcstrconstiltutes sufficient grounds 
to discuss M magnitude 11 Of such formation, 
the omission in the quotation of six (not Seven) 
word* concerning these tests does not affect my com- 
tneni Regarding future prospects of petroleum de- 
velopment mUganda, I agree with Mr, Wayland that 
it ie wise to hope, since hope (unlike oil) springs eternal, 
feut I still few that the storehouses of petroleum of 
whfch he speaks may prove to be like the famous 
cupboard of the nursery rhyme, though this may be 
due to my conceptions of the laws governing distribu¬ 
tion of oil within the earth's crust being somewhat 
different from those of Mr. Wayland. On the other 
hand, it is to be hoped that those responsible for initi¬ 
ating geological surveys in British dependencies are 
actuated by wider considerations than the possible 
chance of finding oil; there are other natural re¬ 
sources in the world besides petroleum, and this, quite 
apart from an obvious scientific motive, should be 
adequate economic reason for the governments con¬ 
cerned to follow the good example of Uganda, 

The Writer of the Note. 


Paramagnetism and the Electronic Configuration 
of the Atom. 

f Ik a recent note 1 Fofix has directed attention to 
the fact that two samples of a paramagnetic salt, 
well defined chemically and pfaced in identical 
conditions, can possess very different magnetic 
properties, apparently corresponding to distinct 
states of the paramagnetic ion in the salt. This 
diversity of the magnetic states has been known for 
some time for the case of solutions of the salts* 
Thus a concentrated solution of ferrous ammonium 
sulphate exists in four states : 26 magnetons with a 
positive molecular field, 26 5 without an appreciable 
molecular field, 27 and 27-5 with a negative molecular 
field. 

It now appears that the same salt can exist in 
two distinct magnetic states also for the solid 
substance, one with 26 magnetons and a positive 
molecular field,* and another with 27*5 magnetons 
and a scarcely appreciable negative molecular field. 4 
Similarly, anhydrous cobalt sulphate can exist in 
' two magnetic states. Thus the measurements of 
Th^odorfd^s t » Ishiwara/ and Jackson, 7 all indicate 
one state with 25 magnetons, while Honda and 
Ishiwara • found a variety with 24 magnetons and a 
very small positive molecular field. 

The differences can scarcely be attributed to 
.experimental errors or to impurities present in the 
, Sjtutk It seems highly probable that these salts can 
actually exist in two forms which are identical so far 
aS chemical composition is concerned but are different 
.. magnetically. 

fetseil * has recently suggested that the active and 
passive states of iron, nickel, and cobalt fnay correspond 
\ todifereirt structures of the atom. Thus he supposes 
' that while active iron possesses an electronic con¬ 
figuration pt S, 8, 14* a in the 1st, 2nd, 3rd, and 4th 
'ipapturp, orbits respectively, passive iron may 
correspond w either of the arrangements 2, 8, 13, 3, 
'^ 4 kpn ^Similarly, active nickel may correspond 

W. iCsnMAUngh Otam And Oottertmi* tad of Jactaon. 
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to the configuration 2, 8, 16, 2, and passive mckel to . 

8, 17, r* 

It is here suggested tentatively that the different 
magnetic states of the ions of iron (Fe*) and cobalt 
(Co*) may also correspond to different internal 
configurations of the electrons. Thus the ordinary 
ferrous ion would possess the configuration 2, 8, 14&0, 
and the other magnetic state might be produced jbtf 
the transference of one of the fourteen electrons'® 
the incomplete 3rd quantum orbit to the 4th quantum 
orbit, or by a redistribution of the 3rd quantum orbit 
electrons among the various levels, 3^ 3*. and 3*, of 
this orbit, . 

, If this were the case, it would jbe expected that the 
solid salt or solutions of the salt would possess different 
absorption spectra when existing in the different 
magnetic states* This point could readily be tested, 
ana the results would serve to confirm or refute the 
suggestion. L t C. Jackson 

The Davy-Faraday Laboratory, 

The Royal Institution, 

London, W.i, May 23. 

A Luminous Spider. 

One day in Central Burma the trail in the jungle 
was exceptionally difficult. It was long past noon 
when I realised that the return journey would be 
equally long and tiring. Camp lay on the other side 
of a long range of hills, and there was a short cut from 
the main trail that would save several miles, but this 
trail was faint. I reached the supposed cut-off about 
dusk and followed it upward Darkness came on 
swiftly, and my pony began to stumble. Somewhere 
we had missed the trail, for at intervals I could stiU 
glimpse the crest of the hills, and I knew my general 
direction. 

Fireflies sparkled«here and there. Presently a few 
feet away I saw a ball of light as large as one's thumb. 
It was stationary. Tying the horse, I approached it 
as carefully as possible, finding it surrounded by 
thorny bushes. It did not move, and I pressed the 
brush aside until I was directly over it, and then 
struck a match There, m full view, was a spider, 
its large oval abdomen greyish, with darker markings. 
Still it did not move, and as the match died out its 
abdomen again glowed to full power, a completely 
oval light, similar in quality to that of the fireflies. 
Remembering native tales of poisonous insects, I 
wrapped a handkerchief around one hand, parted 
the brush with the other, and when close enough made 
a quick grab. Alas * the handkerchief caught on a 
stick before I could encircle the spider, and my 
treasure scurried away. I followed as quickly as 
possible, but the light soon disappeared under stones, 
brush, or in some burrow, for I never saw it again. 

Mgny nights I searched m the jungle and questioned 
natives and white officers who had passed through 
that district, but apparently no one else had reported 
aduminous spider, nor can I find record of any known 
elsewhere. 

Burmese never leave their houses after dark on 
account of their fear of spirits, so it is not surprising 
that the natives had never seen one, but some other 
traveler may be so fortunate as to capture one of 
these spiders. 

The place where l saw the specimen was between 
the village of Kyawdaw and Thitkydaing, Pakkoku 
District, about one hundred and twenty miles west of 
Mandalay f Burma, in April 1923, * 

’ . / ( BarNOm Brown, 

Associate Curator. 

Department of Vertebrate Palaeontology, 

Amerteau Museum of Natural History, , . 

■v York City, May 29. 
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The Relatione between Sunspots, Terrestrial Magnetism, and Atmospbetic Electi4(ity r \ u 


By Dr. C, Chree, F.tLS. 




T HE existence of a relation between sunspot fre¬ 
quency, or area, and the phenomena of terrestrial 
magnetism and atmospheric electricity is a question 
on which a reasoned statement of opinion may be 
opportune. 

Two elements may be connected and yet not stand 
in a linear relationship. When nothing is known, 
there are advantages in a graphical method, such as 
that employed by W. Ellis* when comparing diurnal 
magnetic ranges at Greenwich with Wolfs sun¬ 
spot frequencies But when there is reason to 
anticipate a linear relationship, it is better to use 
Wolf's formula 


R~a+bS, 

where S denotes sunspot frequency, and R is a quantity 
such as the diurnal range of a magnetic element a and 
b are constants which can be determined by least 
squares. Obviously a is the value of R when 5 ® o. 
As the average range of S between sunspot maximum 
and minimum approaches 100, too b/a is a convenient 
measure of the importance of sunspot influence. In 
the case of magnetic daily ranges 100 b/a usually exceeds 
0-5, and not infrequently 1*0. If 100 bja is a small 
fraction, the sunspot influence, even if real, is unim¬ 
portant. The rloseness with which Wolfs formula fits 
the observations is measured by the correlation co¬ 
efficient r. As b shows the sign of the correlation, 
whether positive (t e . element increasing with S) or 
negative, we shall treat r as a numerical quantity. 
It cannot exceed 1, which represents a perfect fit. A 
low value such as 0*3 implies that the sunspot relation 
is very doubtful. 

In the case of terrestrial magnetism, a linear sunspot 
relation seems faiily established for the range of the 
regular diurnal variation, whether of declination (D), 
horizontal force (H), or vertical force (V). Further 
claims have been made. Thus Leyst 2 believed the 
secular change of D to be considerably faster at sun¬ 
spot maximum than at sunspot minimum, but further 
investigation has not confirmed this. Declination may 
be east or west, and numerically increasing or diminish¬ 
ing; thus acceleration of the secular change signifies 
different things at different places. A prion the force 
components II and V seem more likely to possess an 
11-year period. Unfortunately, with ordinary instru¬ 
ments, II and V determinations are less reliable than 
those of D, and it is doubtful whether the annual 
values available have the accuracy necessary for 
determining the reality of a sunspot influence, which 
is certainly not large. 

Diurnal range may signify the range of a diurnal 
inequality based on hourly values, or the difference 
between the extreme instantaneous values of the day, 
usually called the absolute range. In most if not all 
of the earlier work by Wolf, Ellis, and others, range 
meant the diurnal inequality range, or some analogous 
quantity. Older data were mostly from eye readings 
taken at two fixed hours, at Milan, for example, at 
8 a.m. and 2 p.m. If the observation hours are the 


1 Phlt* Trans . 171, p. 541. 

* BuJi. d* U bociAd Impfr. d /9 Natotruliita 4 $ Mctcou, 1909. p. 160. 
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hours of maximum and minitpum in the mean diurnal 
inequality for the year, they will give in the case of 
the whole year the same range that hourly readings give. 
If the hours of maximum and minimum vary in (afferent 
months, the range derived from hourly readings may 
in some months sensibly exceed that from readings at 
two fixed hours. But these are minor differences, and 
the older observations may be regarded as establishing 
the validity of Wolfs formula for the mean diurnal 
inequality of the year. In general, D was the element 
considered, but Ellis also included H. It is not claimed 
that Wolf s* formula with invariable values of a and b 
agrees closely with observation in every year of, say, 
50 years. But, so far as is known, whenever Wolfs 
formula has been applied to any 11 years, b has proved 
to be plus, and 100 bja has been substantial. This 
has been true whether the diurnal inequality has been 
derived from quiet days or from ordinary days. At 
Kew the value obtained for loob/a from the quiet 
days of 1890 to 1900 was 071 for D, and 1*07 for H. 
Ordinary days gave very similar results, Fairly similar 
results have been obtained at many stations, the value, 
of bja being usually decidedly higher for H than for D. 
The fit of Wolfs formula is generally good, and some¬ 
times extremely close. For the period 1911 to 1921, in 
the case of the mean diurnal inequality at Kew, r was 
0*96 for D, and 0*95 for H, 

Instead of the range of the mean diurnal inequality 
for the year, we may take the arithmetic mean of the 
ranges of the diurnal inequalities for the 1 2 months. 
The two quantities usually differ, but similar results 
are obtained. ■ 

Instead of considering the whole year, we may apply 
Wolf’s formula to different seasons, or even individual 
months of the year. The fit for an individual month, 
eg. the Januaries of an n-year period, may be in¬ 
different, but it is usually good for a 4-month season, 
e g. May to August (summer), or November to February 
(winter). We may calculate a and b from the range 
of seasonal diurnal inequalities, or we may accept us 
the seasonal values of a and b the arithmetic means of. 
the a’s and b's calculated for the included months 
separately. The most outstanding result is that, at 
least in higher latitudes, bja is considerably larger for 
winter than for summer. Thus at Pavlovsk, 1890 to 
1900, the value of loobja for II from all days was 177 
in winter, as against 0*98 in summer. 

The absolute daily range is larger than the inequality 
range, and is more affected by disturbance. It, too, 
shows the sunspot influence clearly, but with a less 
close fit of Wolfs formula. An interesting example * 
is afforded by the years 189a, 1893, ah< * *8Hi w ftksun* 
spot frequencies of 73-0, 84*9, and 78*0 respectively. 
The ranges of the mean diurnal inequalities in D at 
Kew for ordinary days were <>'*85, 10*7, and 9^8; 
while the mean absolute ranges from all days were 
i7'7,15^6, and *6'*$, Thus 1893^ the yeat of sunspot 
maximum, had the largest inequality range, but 
mean absolute range was distinctly interior to m; 
the adjacent years. The result appeared 
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T&Jftfcd the drier of the jheq^ality ranges was the 
i^aamef^ quiet tui for ordinary days. . 

% The difference between sunspot maximum and 
minimum years is partly a matter of disturbance, but 
' both classes of years contain davs practically free from 
disturbance, and the quiet days from sunspot maximum 
years tend to have larger ranges than the quiet days 
from sunspot minimum years. The relation between 
sunspots and magnetic disturbance is much less definite 
than that between sunspots and the regular diurnal 
inequality. In a general way, disturbance is least at 
sunspot minimum. In the 11 years 1890 to 1900 at 
Kew there were 29 (Greenwich) days with H absolute 
ranges not less than 250^, but none of these occurred 
in the three years nearest to a sunspot minimum. On 
the other hand, some years of many sunspots are also 
quiet. For example, 1893, a year of sunspot maximum, 
had no H range so large as 2507, while 1892 and 1894 
between them had 24 such ranges. Again, some of the 
very largest magnetic storms have occurred in years 
of comparatively few sunspots. Thus 1921, with a 
sunspot frequency little more than half that of the 
average year, had a succession of highly disturbed days 
during May, to which the previous 60 years afforded 
only one parallel. 

The existence of a specific relation between individual 
sunspots and individual magnetic storms is a vexed 
question, on winch a general agreement cannot be 
claimed. The magnetic character of an individual day 
certainly cannot be inferred from the sunspot area or 
frequency for the day. The 660 selected quiet days of 
the 11 years 1890 to 1900 had 41*15 as their mean 
provisional sunspot frequency, as compared with a 
mean of 41-03 from all days of the year. When the 
5 days of highest sunspot area from each month of 
these 11 years were considered, the corresponding mean 
doily II range at Kew exceeded the average from all 
days by only 3 per cent. Most magnetic storms last 
only one or two days, few so much as four days; but 
a large sunspot is seldom so short-lived as this. The 
natural inference is that if the sunspot is the immediate 
cause of the magnetic storm, its effectiveness must be 
largely restricted to one particular stage of its develop* 
ment, or else to a very limited range of position relative 
to the earth. The investigation above referred to 
suggested an enhanced diurnal range in H for some 
days subsequent to the attainment of a maximum 
Suftspat area on the sun, the largest range appearing 
4 days subsequent to the maximum area. 

The phenomenon most suggestive of an influence 
associated with Specific small solar areas is the 27-day 
interval in the sequence of magnetic storms The 
interval seems well established, and its most natural 
explanation, as suggested by Mr, Walter Maunder, is 
tb t existence for a number of solar revolutions of a 
comparatively narrow cone of radiation which sets up 
, a magnetic storm whenever it crosses the earth. A 
/ diffioSty i% that the 27-day interval seems as well 
f „ estabUshed .for quiet as lot disturbed conditions. A 
,}! curious phenomenon, some cases of which were recently 
m^mp^ by JN&er Cortie 4 j$ that after a number of 
of disturbed conditions at ay-day intervals, 
K j; intervened, to be succeeded by further 

„■: conditions. On the other hand, 
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when we proceed by 27-day steps from a selected quiet 
day, we sometimes hit on a highly disturbed day. 
These phenomena suggest the possibility that a limited 
solar area may emit a radiation, which at one stage 
enhances and at another stage diminishes the ionisation 
of the upper atmosphere. If the radiation consisted 
at one stage of free ions, and at another stage of ejected 
matter which loaded up the ions naturally present in 
the upper atmosphere, the 27-day interval in quiet 
conditions would be intelligible. This suggestion was 
made originally in a frivolous spirit, but it may be 
more worthy of consideration than was originally 
supposed. 

The possibility of a sunspot influence in atmospheric 
electricity seems to have occurred independently to 
several people, including the present writer, 5 It has 
recently been the subject of two papers by Dr. L. A. 
Bauer.® In the first of these, which dealt with the 
potential gradients recorded at the Ebro Observatory, 
Tortosa, he concluded that mean yearly values of 
potential gradient (P) and its diurnal range both 
increased with sunspot frequency. As a check, the 
writer 7 applied Wolf's formula to five sets of Kew 
potential gradient data, from two periods 1898 to 1909, 
and 1910 (or 1911) to 1920 (or 1921). The results 
were so far favourable to Dr Bauer's conclusions in 
that a positive value of b resulted in four coses. But 
the fifth case gave a negative value, and the values of 
100 bja were all small, the four positive values averaging 
only +0-17, and the corresponding values of r averaging 
o 49 - 

In his second paper (l r. p 186) I)r, Bauer expressed 
somewhat modified;\iews, including 

(a) " The probability is high that . . potential 

gradient and its diurnal and annual ranges . . are 
subject to sunspot influence " 

(c) “ During 5 of the past 7 sunspot cycles the 
potential gradient and ranges generally increased 
with increasing sun-spottedness. For the remaining 
2 sunspot cycles, the potential gradient and ranges 
, , . apparently decreased witli increasing sunspot 
activity /' 

The epochs in which the relation is supposed to have 
been negative seem to be 1845-1855 (station Brussels) 
and 1886-1897 (stations Perpignan, Lyons, and 
Greenwich). 

Some knowledge of the observational uncertainties 
is a desirable prelude to a consideration of the results. 
Suppose we take a water-dropper, the most efficient 
type of <c collector." When the elcctrograph is working, 
the tube discharging the jet is connected to the needle 
of a quadrant electrometer. One pair of quadrants is 
maintained at a constant potential *f a, and the other 
pair at the sensitiveness varying with v . Suppose 
we break the connexion to the jet, and connect the 
needle to a variable source of potential. Raising the 
potential step by step, put marks on the paper on 
the recording drum answering to the voltages 100, 200, 
etc. Now remove the source of potential, and connect 
the needle to the discharge tube. For simplicity, 
suppose the air surrounding the jet to remain for Some 
timeat -f too volts. On turning the jet on, the electro¬ 
meter reading gradually rises, reaching a stationary 

* Phil Trui, A, voL ao6, p. $o$ 

1 JmwfrwJ MagMim, voi J7. V* t ; vol 19, pp, aj t$t. 
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j^oeitionin* say, 30 seconds. But the reading answer¬ 
ing to the stationary position will he sensibly less than 
too volts, unless the insulation of the water tank and 
disdbatge tube is really good, and the deficiency is 
greater the poorer the insulation and the less efficient 
the collector. 

Again, the potential at the $ite of the collector is 
usually a good deal lower than it would be at the same 
height above level ground remote from buildings. 
Thus, however good the insulation, the readings require 
multiplication by a factor to give true potential 
gradients, and unless the position of the collector and 
its environment (and the insulation of the water- 
dropper) are invariable, the factor varies with time. 

The necessity for a reduction factor was generally 
unrecognised until comparatively recently, while 
changes calling for alteration in the factor are prac¬ 
tically certain to have occurred in the older installations. 
Insulation is very hard to maintain good, especially 
with the older types of insulators. It generally suffers 
from damp weather, and some years are much damper 
than others. The outcome is that unless a reduction 
factor is regularly determined and applied, the absolute 
potential gradient and its diurnal and annual ranges, 
as deduced from the curves, may fluctuate as insulation 
is better or worse. They will also naturally alter with 
the growth of trees or shrubs, or modification of buildings 
near the collector. 

Kew has probably a longer record from a fairly 
modem electrograph than any other observatory, 
and Dr. Bauer has suggested the utilisation of the 
earlier records. The curves prior to 1898 were un¬ 
fortunately not tabulated, with the exception of one 
or two years, and the heavy labour required to do so 
now has not appeared justifiable in the absence of 
determinations of a reduction factor before that date. 

To gauge the probability of Dr, Bauer’s conclusions, 
his notation and methods must be understood. He 
employs two formula : 

P-P.-i'CS-SJ .... {A), 
and p-P m „ 5 { S-S m ) + t(T-T m ) . . (B), 



Here S represents Wolf’s sunspot frequency, P the 
absolute value or the range of potential gradient, T 
the year, and the suffix tn denotes the mean for the 
period considered. s\ s } and t are constants determined 
by least squares. (^ 4 ) is simply a variant of Wolf’s 
formula, with s' written for b . (B) differs through the 
addition of a term varying linearly with the time. The 
correlation coefficient is called r, in the case of ( A ) 
and r t in the case of (B). Dr, Bauer attaches most 
weight to (B), but gives no adequate justification for 
its use. The question is important because r 9 is usually 
larger than r' #J so if (B) is admissible the case for a 
sunspot influence appears stronger than it otherwise 
would. Cases are conceivable in which (B) would be 
justified, eg. if besides an n-year period there were 
a much longer period, say 100 years, or if some gradual 
change had been in progress in the apparatus or 
its environment, which might reasonably be supposed 
a linear function of the time. But some positive j 
justification seems called for in each specific case, The 
fact that the /-term usually improves the agreement 
with observation is no sufficient argument in its favour, 
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because, with two h&"m 1 

one, that is oniy^to be eiqpeltttd %t i$ pftc 
s' differ but little, but wtieu tf h w&g 

differ considerably m size and sometimes aven fc 
Large values of t appear mpre especially in 
series of observations used by Dr. Bauer, especially ^ 
those for St Louis, Perpignan, Brussels, and Gteenwi<%> v 
But they also occur in the case, of some of the mow * 
recent data, including some from Kew. / In 4 out Oi 
7 cases at this station in Dr. Bauer's Table 5, p* 

Lc., s is positive, while s' is negative. In Itbe. 
adoption of the two-term formula converts a vote 
against to a vote for a positive correlation. 

One most important modem station, the ^corrected , 
data from nvhich might have called for a /-term, & 
dismissed by Dr. Bauer in the following words (lc. 
p. 24): M Unfortunately hs regards the Potsdam 
observations, various changes . . . especially during the 
period 1914-19 when no control observations *.. could 
be made, have introduced discontinuities ♦ . . so as to 
make unsafe the utilization of the observations. This 
view has recently been controverted by Dr. Kahter, of 
Potsdam, 8 who claims that the mean annual values of 
potential gradient now published are satisfactory. Dr. 
Kahler adds that they do not support a sunspot in¬ 
fluence, but he gives no figures. As the Potsdam series 
is longer than most, and the station has a high reputa¬ 
tion for staff and equipment, it has seemed desirable to 
apply a Wolf’s formula to the mean yearly values 
given by Dr. Kahler, treating them on parallel lines 
with data from Kew and Eskdalemuir. The results 
from the three stations are as follows, the unit for a 
and b being 1 volt per metre : 


Quantity 

’ Period 

Station 

a. 

b 

100$/# 

K 

Mean annual value 

1904-33 

Kew 

3 t >9 

- 0*310 

+0*098 

o -37 



Potsdam 

211 

-0*100 

tn 

II il It 

1911-31 

Kew 

3 « 

+ 0-444 

+yai 

"*0*009 

tl #l »» j 

Potsdam 

030 


nt 

Range mean annual 

it 

Eskdalemuir 

+ 0*440 

+0*lS6 

1911-21 

Kew 

*3* 

-0*114 

- 0*073 

0**3 

Diurnal inequality 


Eskdalemuir 

no 

+0-11J 

+0*103 

0*3 


The year 1911 was omitted in the final case at 
Eskdalemuir owing to some special uncertainties. * 1 . 

One of the outstanding things was the opposition * 
between the Kew and Potsdam data from 1911 to *9**. 
At Kew the departures of S and P from their mean, 
values agreed in sign in 9 of the 11 years, whhe at * 
Potsdam they differed in 10. 

Referring to Dr. Bauer’s own tables of results, there ;! 
seem to be only three of his stations—Tortosa and 
Eskdalemuir with at most 14 years' observations, and 
Kremsmunster with only 8-—which supply in all "rail: 
cases considered positive values for s and s y > andri 
several of these values are quite small. ( , ! 

The data from Kew and Potsdam are suggest!^ 
either of no direct sunspot Ittflueueej or of 
tively trifling influence'liable to be masked'by weatbeeV. 
effects. Less conflicting results may be! 
from regions having a less variable efimatey 
latitudes have been as yet very poorly 

A sunspot influence acting m different 

• in m*t. B**., t* PoMtmU Otar JdMt t&t. 
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piaeiee attbe same time^ and affecting the 
■at n^ Btatkm in apposite directions at different 
tj^ is tamethibg quite unlike the sunspot influence 
jgnked Iff the diurnal Variation of terrestrial mag- 
f detisni. Its acceptance does not seem justified without 
,;^nuch more observational support than it has yet 

Some remarks in f 47 Of Dr. Bauer's second paper 


(Ia. p* i$ 4)> if they stood alone, or even if they followed 
the conclusions on p, *86, might be interpreted as not 


inconsistent with the conclusions reached here. If, 
however, he really regards tile existence of a sunspot 
influence in atmospheric electricity as quite an open 
question, a more explicit statement is desirable, as 
several recent references to his work assume a relation 
to have been established. 

Note added June j.—Since the above was in print, a 
further paper by Dr* Bauer has appeared in the March 
number of Terrestrial Magnetism, m which he dissents, 
from Dr. Kahler’s conclusions. 


An International Campaign against Sleeping Sickness. 


A MONG the limited number of post-War changes 
that it is possible to regard with satisfaction, 
not the least is an enhanced sense on the part of 
representatives of European nations of their responsi¬ 
bilities towards what are known as native races. Con¬ 
spicuous manifestations of this new spirit have been 
1, shown by the British Government, and recent action 
on the part of the League of Nations is evidence of 
similar breadth of view. In 1922 the Provisional 
Health Committee of the League appointed a Com¬ 
mittee of Experts, under the chairmanship of Dr. 
Andrew Balfour, for the purpose of collecting informa- 
i tkm as regards sleeping sickness and tuberculosis in 
equatorial Africa, and making certain recommendations 
with reference to these diseases. The members of the 
Experts Committee, in addition to the chairman, are 
Dr. E. van Campenhout, Director of the Public Health ■ 
Service at the Belgian Ministry of the Colonies; Prof. 
Gustave Martin, formerly head of the French Sleeping 
Sickness Mission in French Equatorial Africa; and 
Dr. A. G. Bagsbawe, Director of the Tropical Diseases 
Bureau, London. This Committee, which met for the 
first time in November 1922, submitted to the Health 
Committee of the League two most valuable Reports ; 
and the outcome of the recommendations included in 


the second of these was an International Conference 
on Sleeping Sickness, which assembled last month in 
Londop, and was presided over by Mr. W. Ormsby- 
Gore, Under-Secretary of State for the Colonies. All 
of the countries interested in tropical Africa, namely, 


Belgium, France, Great Britain, Italy, Portugal, and 
" Spain, were represented at the Conference by well- 
'known authorities on tropical disease. 

As most people are already aware, thanks to the 
prominence given to the matter by the daily press, 
among the recommendations that the delegates to the 
, Conference have unanimously decided to make to the 
Council of the League of Nations, and to their respective 
* Governments, is the formation of a small international 
comnasrion for the investigation of sleeping sickness 
’problems in Africa itself, It is suggested that this 
.tk^omission shall consist of a few specialists in tropical 
"'djsegse furnished by the Powers interested in Africa, 
, both the addition of a biochemist and an entomologist 
■iieitii food knowledge; and that it shall also include 
, authority Dr. K. Kleine, the value of 

B n Northern Rhodesia and else- 
ip effect of “ Bayer 205 ” is 

« regions adjacent to Lake 
; suitable field for the study of 
^ proposed to make Entebbe 


the headquarters of the Commission, and to place the 
latter under the presidentship and control of Dr. H* 
Lyndhurst Duke. The necessary expenditure, to which 
the respective Governments, the Health Organisation 
of the League of Nations, and scientific research in¬ 
stitutions of certain countries, are to be invited to 
contribute, is estimated at some 10,000/ It is sug¬ 
gested that the Commission shall assemble at Entebbe 
at the end of next December, or in January 1926, and 
that it shall work for twelve months, after which it 
will submit a special report to the League of Nations 
Experts Committee. Guided by Dr. Duke, the Com¬ 
mission will apply itself in the first instance to a study 
of “ the research methods and laboratory technique at 
the Entebbe Institute and its field laboratories, as well 
as the field work and measures taken against sleeping 
sickness in the Protectorate of Uganda and the infected 
districts of Tanganyika.” 

After inspecting the methods and highly promising 
results of Mr. C. F. M, Swynnerton’s experiment m the 
control of nagana-<% rrying tsetse-flies at Shinyanga, 
Tanganyika Territory, the Commission will settle down 
to u joint laboratory investigations as to the methods 
of work which are most suited for research into the 
several problems referred bo it ” by the Conference. 
It is understood that these problems include, among 
others: the question of the existence, nature, and 
determining factors of any human immunity to 
trypanosomiasis ; the comparative value from various 
aspects of trypanocidal agents; the function of wild 
and domestic animals as breeding grounds for the 
virus ; and the possibility of Trypanosoma gambitnse , 
the causal agent in trypanosomiasis as conveyed by 
Glossina palpahs , assuming the form known as Try¬ 
panosoma rhodesiense , and, so becoming capable of 
dissemination by Glossina morstians. 

In addition to its proposals for the Commission, the 
International Conference has also advised the adoption 
of a number of highly important administrative 
measures, including arrangements for periodic official 
conferences, and frequent interchange of information 
between administrative and medical officers on both 
sides of boundaries between infected countries; the 
devising.of means for giving legal effect to recommenda¬ 
tions of the medical service engaged in the campaign 
against sleeping sickness ; and methods for the control 
and reduction of trans-frontier native traffic in infected 
areas. 

It must not be thought that, at the present time, 
before the proposed International Commission is yet in 
being, little 6r nothing is being ffotie by the govern¬ 
ments and medical services concerned to cpmba* 
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sleeping sickness Sleeping sickness and nagana , the 
kindred disease of domestic stock, are scourges which in 
greater or less degree, according to the physical and other 
conditions of localities, affect or threaten all countries 
and peoples in tropical Africa wherever the insect 
carriers of trypanosomes, the various species of Glossina 
or tsetse-flies, exist that is to say, within roughly 
parallel lines drawn from the Senegal River to Somali¬ 
land, and from the southern boundary of .Angola to 
Zululand in the south-east In Africa to-day the tsetse- 
fly problem, with its contingent maladies, is more 
important than any other, and, in addition to its 
direr t effect upon human life, is more than anything 
else letardmg progress and development Thus, all 
Euiopean nations with a stake m the African coutincnt, 
all those represented at the recent Conferenc e, are 
vitally affected, and all 4rc keenly alive to their danger. 

Fortunately, with regard to sleeping sickness m 
general, there is no need to sound an alarmist note 
Although in the Mongalla and Bahr el-Ghazal Prov me es 
of the Anglo-Egyptian Sudan, into which the disease has 
recently been introduced from French Congo, Belgian 
Congo and Uganda, the position is one oi some anxiety , 
and though elsewhere, as in parts ol Cameroons, Front h 
Equatorial Africa and Belgian Congo, there are fot 1 of 
varying intensity, in no country nowadays is there 
anything comparable to the great epidemic of sleeping 
sickness that started on the noithern shore ol Lake 
Victoria in jqoi. In the course of this outbreak the 
population of the districts affected, originally about 
300,000, W'as reduced by two-thiids in six years Ihe 
energetic methods taken to com hut the disease, in¬ 
cluding wholesale removals of natives, closing of areas, 
and clearing of lake and river margins, are too well 
known to need recapitulation, Their success is shown 
by the results detailed by Dr G D Hale Carpenter, 
Senior Medical Officer in charge of Sleeping Sickness, 
Uganda, in his Report for iC)2o-2T. In the course of 
a tour of inspection covering some 1750 miles. Dr, Cur- 
pentcr examined no fewer than S4<boo natives, among 
whom lie Inline! only 264 cases oi sleeping sickness 
Since the Uganda outbreak, the campaign has been 
waged energetically, often with a large measure of 
lot al success, not in British dependencies alone, but 
also in those of almost all other countries as well It 
is impossible to read the Repoits of the Committee of 
Experts, to which reference has already been made, 
without being filled witij admiration for the work 
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carried out by the medical services and administrations 
concerned. In the matter of sleeping sickness, as it 
affects the native populations of Africa, “ the white 
man’s burden ” has been shouldered with goodwill. In 
Erenrh Equatorial Africa the labours of the medical 
services, often sadly handicapped by insufficiency of 
personnel and equipment, and in the face of difficulties 
which only those familiar with the conditions of tropical 
African travel can fully appreciate, have been directed 
especially towards the systematic ataxyhsation of the 
sick. This line of policy not only effects a proportion 
of cures in the early stage of the disease, but also — 
w r hat is even more important—by removing the 
trypanosomes from the peripheral blood, prevents per¬ 
sons already infected from endangering their neigh¬ 
bours by way of the local tsetse. By means of this 
system excellent results have already been obtained, 
and in some instances great epidemic foci appear to 
have been stamped out; the method has already been 
introduced into Uganda by Dr. Carpenter. In the case 
of African natives, however, it is often difficult to 
ensure that no sick person contrives to escape ex¬ 
amination by a medical officer on tour; and in this 
connexion it may be noted that the appointment, m 
threatened districts, of special administrative officers 
to deal only with sleeping sickness affairs, as is already 
the practice m the Lake Victoria area of Uganda, was 
urged emphatically by Dr. Carpenter in 1923 

Without entering further into the technicalities of 
the campaign against sleeping sickness as at present 
conducted, or dwelling upon well-known methods for 
the local abolition of Glossina palpahs —the most for¬ 
midable but by no means the only tsetse-fly carrier of 
the disease—it is hoped that enough has been said to 
indicate some at least of the conditions as they now 
exist, before the appointment of the International 
Commission At the recent meeting of the second 
Imperial Entomologit al Qmference, at which the tsetse- 
fly problem was discussed. Dr. Andrew Balfour referred 
m optimistic terms to the beneficial results likely to 
atonic from “ the association for a considerable time 
of two such brains as those of Dr. Kleme and Dr. 
Lyndhurst Duke V On the same occasion it was 
pointed out by Mr. Ormsby-Gorc that the Commission 
is bound to have great educative value, not only on 
public opinion in Europe, but also on local administra¬ 
tions in Africa. We heartily wish it success. 

E. E. A. 


Current Topic* and Events. 


Jn February 1825, Faiaday was appointed director 
of the laboratory of the Uoyal Institution, and his 
first act after appointment was to invite the members 
to e\ etung meetings in the laboratory These evening 
meetings developed into the Faraday evening dis¬ 
courses which have remained a feature of the Institu¬ 
tion unto this day It was accordingly very appro¬ 
priate that the celebration of the centenary of the 
discovery of benzene by Faraday should be inaugur¬ 
ated on June 12 by the Friday evening discourse 
on "Faraday as a Chemist" by Sir William Pope 
Elsewhere m this issue we print Sir William Pope's 
discourse together with papers read on the occa¬ 
sion of the centenary celebrations on June 16. Sir 
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William Pope first referred to Faraday's youth and 
early scientific training and then passed on to 
a brief discussion of his chemical investigations. 
Faraday analysed caustic lime from Tuscany, re¬ 
peated and extended E D Clarke's work on the oxy- 
hydrogen blowpipe, and he burnt diamonds. He 
discovered the substances now known as hex&chloro- 
ethane, tetrachloro-ethylene, and hexachlorobenzene 
before he isolated benzene m 1825, Steel alloys 
and optical glass were studied for several years and 
a large number of gases were liquefied for the first 
time He determined the composition of naphthalene 
and investigated the action of chlorine on benzene in 
sunlight, in this way discovering ^-dichlorobenzene. 
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Gold films, solutions of colloidal gold and electro¬ 
chemical researches nearly complete the list of his 
chemical investigations. Sir WUliam Pope laid stress 
on the significance of the discovery of benzene in view of 
later important technical and scientific developments, 
and he referred to the marvellous suggestiveness of 
much of Faraday's work He also described Faraday’s 
pre-eminence as an experimenter, his greatness as a 
scientific theorist, his versatility, and his innate but 
undeveloped mathematical ability The fruit of 
Faraday's labour has not yet all been gathered ; a 
hundred years hence the Friday evening lecturer will 
have an even more wonderful tale to tell of discoveries 
inspired by the work and thought of Michael Faraday. 

A small but interesting exhibition has been arranged 
and is now on view at the Science Museum, South 
Kensington, commemorating the centenary of the 
discovery of benzene by Faraday Amongst the 
exhibits shown at the Science Museum are two original 
specimens of benzene, prepared and labelled by 
Faraday, which were bequeathed to the Museum in 
1911 by Mr H L Barnard—it will be remembered 
that Faraday married Sarah Barnard—and an auto¬ 
graphed photograph of himself which was bequeathed 
to the Museum by Miss Jane Barnard The original 
cabinet in which Faraday stored the specimens of 
benzene and which contains many other specimens of 
his chemical discoveries, including the polished 
weldings of steel and platinum and the alloys produced 
with Mr Stodart m 1821 in the search for a non 
lusting steel, is also on view Other interesting 
exhibits show the importance of benzene to the 
Synthetic dye industry and illustrate the distillation 
of coal-tar, fiom which benzene is obtained on a 
commercial scale A senes ot models of the principal 
space formulae proposed for benzene, showing the 
relative space arrangements of the atoms within the 
molecule, is not only instructive but emphasises the 
importance with which benzene has been regarded 
since the time of its discovery 

THE trial in the United States of Mr Scopes, for 
teaching evolution m a State - supported Tennessee 
school, promises to become a cause cHblnc It is 
attracting widespread attention, and a bewildering 
array of legal authorities has been enlisted on both 
sides The defence is being financed by the American 
Civil Liberties Union, which has secured the help of 
many distinguished barristers, including Mr, Bain- 
bridge Colby, a former Secretary of State m Wilson's 
cabinet He will be supported by numerous advisers 
representing the Modernists, the champions of free 
speech, and scientific experts Mr. W. j Bryan will 
take part as one of the counsel for the prosecution. 
The Tennessee Text Book Commission has introduced 
a new text book of biology for use in the State schools, 
which states, in reference to animals resembling man, 
that “ none of them are to be thought of as a source 
or origin of the human species." Take no thought of 
the past as well as of the morrow seems to be the desire 
of the Fundamentalists as to the history of man. 

The leading article in Nature of June 6 on " An 
Imperuu Research Committee " contained reference 
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to the possible effect of the salt-tax in India on the 
efficiency of the native population, the suggestion 
being that the taxation of this vital commodity had 
the effect of reducing its consumption Dr V 
Maitland Gibson, lately director of the King Institute 
of Preventive Medicine in Madras, in a letter to the 
editor dated June 13, takes exception to this state¬ 
ment, During his twenty years' residence m India 
the salt-tax was never higher than one halfpenny 
per pound The daily physiological requirement of 
salt per head of the population addicted to a vege¬ 
tarian diet has been estimated at 30 grams On that 
basis, the effect of the tax on the consumption of 
salt should be negligible Even if the consumption 
of salt far exceeded physiological requirements the 
effect of the tax would scarcely be felt even by the 
poverty-stricken Indian, and should be a smaller 
factor in reducing consumption than the manipula¬ 
tion of prices by salt dealcis. Dr Gibson would 
probably agree, however, that political and psycho¬ 
logical factors must also be taken into account m 
connexion with this tax hor political reasons—for 
example, non-co-operation—the Indian might refuse 
to bu\ any salt, while the fact that a certain com¬ 
modity is taxed, to whatever amount, might also 
lead to greatly reduced consumption by peoples living 
continuously on the poverty-line But whatever the 
effect of this particular tax, it can be argued that 
it is wrong in principle to tax vital commodities before 
other and more equitable means of raising icvcnuc 
have been exhausted 

An appeal has been issued from Government 
House, Nairobi, for subscriptions to the Coryndon 
Memorial bund, with which it is proposed to improve 
and to extend the existing natural history museum 
in the Kenya capital This is an object which should 
not only make its appeal to scientific workers on its 
intrinsic merits, but also because the late Sir Robert 
Coryndon was probably unique among British 
colonial governors in Ins appreciative understanding 
of the importance ot scientific research and the 
educative value ot carefully selected and properly 
cared for exhibits of naturalists In spite of the 
pressing problems involved in the administration of 
the most difficult colony m British possession, he 
found time, in the year preceding his tragically 
sudden death, to make a comprehensive survey of 
the Victoria Nyan/a territories and to furnish a 
stimulating and invaluable report to the SeereUiry 
of State for the Colonies, in whicli he stressed the 
importance of a unified research service for the 
Lake area. A few years before, while Governor of 
Uganda, he gave an impetus to medical and veterinary 
research, and to him can be attributed the growth 
of the scientific spirit in that Protectorate Reference 
has been made already in Nature to the appeal he 
made on November 20 last year to his fellow-country¬ 
men for support for the Amani Institute. This 
formed part of a general plea for more generous 
encouragement of scientific research. The fact that 
on that' occasion he specifically commended the 
enlargement and proper equipment of the Nairobi 
Natural History Museum to the attention of his 




988 


NA TURE 


[June 27, i$i£* 


audience as a worthy object for support lends emphasis 
to the appropriateness of the projected tribute to 
his memory. His life was devoted to the service 
of the British Empire, and he had the highest con¬ 
ception of the function which science fulfils in its 
development. 

In connexion with onr note of last week on Dr 
J ( W. L. Glaisher’s jubilee of fellowship of the Royal 
Society, it is of interest to recall a long-forgotten 
episode as to the assistance he gave fifty years ago 
towards the publication of Peter Gray's 41 Tables for 
the Formation of Logarithms and Anti-Logarithms 
to Twenty-four or any less Number of Places/* an 
8vo work issued in 1876 Gray states that he 
allowed some manuscripts of Ins to he by for a 
number of years owing to printing difficulties At 
length an abridgment of his papers was made and 
communicated to the Awuramc Magazine These 
papers were afterwards collec ted and published in 
1863 This tract, after some years, came under the 
notice of Mr T Warner, F R A S , of Brighton, who 
opened a correspondence with Gray, and finally ottered 
a most handsome contribution towards the expenses 
of printing the whole set of tables Having (he says) 
mentioned the circumstance to two gentlemen 
interested in such matters, they each offered quite 
spontaneously a liberal contribution in supplement 
of Warner's gift The two who gave this gratifying 
proof of interest were Dr J W L GLusher, h R S , 
and Mr, H D Hoskold, a mining and civil engineer 
of Dean Forest, Gloucestershire Dr Glaisher made 
a number of valuable suggestions in the course of 
printing 

Lawrence Rooke, astronomer and mathematician, 
who died on June 27, 1662, was an active member 
of the group who were concerned in the promotion 
of experimental philosophy He was chosen to 
succeed Samuel Foster m the professorship of astro¬ 
nomy at Gresham College m 1652, and in 1657, upon 
Dr Whistler's resignation of the chair of geometry 
at the College, was permitted to exchange that of 
astronomy for it Educated at Eton, he was for a 
while at Cambridge, but in 1650 he transferred him¬ 
self to Wadham College, Oxford, with the view of 
studying under Dr Wilkins, then Warden, and Dr 
Seth Ward, the Savihan professor of astronomy It 
will be recalled that it was after one of Wren’s lectures 
at Gresham College, in 1660, that the company 
" withdrew for mutual conversation into Mr. Rooke's 
apartment," there to discuss a project for a new 
college or society for physico-mathematical learning. 
At a meeting of the Royal Society on June 13, 1661, 
Rooke was desired to bring in a relation of the 
satellites of Jupiter and the height of the atmosphere. 
Next month he read his paper of observations of the 
eclipses of the satellites of Jupiter, for which thanks 
were given him. On October 9, 1661, Rooke, with 
Croutie and Dr. Pope, were appointed a committee 
to view propositions for inquiries in foreign parts. 

Rooke' s death, in his fortieth year, had a tragical 
aspect. The Marquis of Dorchester, who had a great 

NO. 2904, VOL. II5] 


regard for him, was accustomed to entertain him', 
at Highgate, bringing Rooke by coach on Wednesdays 
to the Royal Society’s meetings at Gresham College. 
One day in the heat of early summer, Rooke walked 
into London (so we are told) and “ took cold, which 
occasioned a fever, and that put an end to his life at 
his lodgings m Gresham College/' on the very night, 
which he had for some years awaited, wherein to 
finish accurate observations of the satellites of Jupiter. 
So intent was he to the last upon completing his 
theory of that planet, wanting but one observation 
more (wluch might be made on the night of his 
death) to perfect that theory, he desired Dr. Pope 
to go to the Royal Society and request some person 
to do it* The Bishop of Exeter (Dr Ward) in¬ 
tended to erect a monument to lus memory, but 
instead of that gave the Royal Society, m memory 
of ins friend, a large pendulum clock, by Fromantel, 
which was set up in the actual room at Gresham 
College where the circle of philosophers met, after¬ 
wards it was removed to the hall of the Society in 
Crane Court, Fleet Street. 

After an absence of four weeks. Captain 
Amundsen’s aeroplanes returned to Spitsbergen on 
June 18, having reached lat 87° 44' N , long io° 20' 
W , a distance of 136 miles from the Pole. Amund¬ 
sen’s preliminary account of the journey is published 
m the Times The aeroplanes on leaving Spitsbergen 
encountered fog for a few hours, and when the weather 
cleared, were too far west A more easterly course 
was laid, but it was decided to land in order to get 
definite bearings before continuing the flight, since 
at 1 a m on May 22, after eight hours* flying, half 
the petrol had been consumed The only possible 
landing place was a water lane rnrough the pack. 
Both planes were gripped in the ice, but eventually, 
after 24 days' work, one of them was released. It 
showed signs of strain but was undamaged. With 
a greatly reduced load it was possible to start this 
machine from a levelled stretch of ice on June 15. 

In 8J hours, North Cape of Spitsbergen was reached, 
and there a passing sealer was met and carried the 
explorers to King's Bav To the farthest point the 
planes flew 621 miles at an average speed of 93 miles 
per hour. Capt Amundsen believes that but for a 
head wind causing leeway, he could have reached 
the Pole with the petrol he carried The two 370 h.j>. 
Rolls Koyce Eagle IX. engines of each aeroplane worked 
without a hitch The geographical results of the 
expedition are practically confined to a sounding of 
2051 fathoms at the place of descent. This confirms 
the conception, founded on Nansen's work, of'a deep 
polar basin and dispels any probability of land on 
the European side of the Pole. 

The members of the Inter-State Post-Graduate 
Assembly of America visited Edinburgh on June 
18-20, On June 18 the visitors assembled in the 
M'Ewan Hall, where an address of welcome was 
given by the Vice-Chancellor of the University* Sir 
Alfred Ewing, following which the honorary degree 
of LL.D. was conferred on Dr, Charted H. Mayo of 
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Rochester, Minnesota During the three days clinics 
were arranged in the Royal Infirmary m the depart¬ 
ments dealing with medicine, surgery, gynaecology, 
and the diseases of ear, nose, throat, and eye There 
were also clinics in the Sick Children’s Hospital and 
the Maternity Hospital Demonstrations anti exhibits 
■were arranged by members of the staffs of the depart¬ 
ments of surgery, midwifery, pathology, bacteriology, 
and tropical diseases of the University and of the 
laboratory of the Royal College of Physicians An 
evening reception was given on June i H by the 
Lord Provost, Magistrates and Council of the Cl tv 
at in verbs th House, kindly placed at their disposal 
bv Pi of Wright Smith, Regius keeper of the Royal 
Botann C.anlen, Ldinburgh, and a visit was made 
to the historic il apartments in Holyrood Palace on 
the afternoon of June ig 

Hie Deutsches Museum von Meistervverken dor 
NaUuwissenschait mid Tcchmk at Munich, described 
111 oui issue of April 25, p Gir, was opened on 
May 7 with every mark of national rejoicing The | 
Museum, as its name implies, is devoted to applied j 
science, and has ioi its aim the spread of knowledge | 
of the 1 great discoveries and inventions upon which 
lest the material civ ihsation of to-day The festivities 
commenced on Tuesday, May 5, with a procession 
of allegorical cars, repicsenting the principal branches 
ot science, through the decorated streets ot the city 
On the day following the business meeting took place 
and was attended by ministers, mayors of large cities, 
leading industrialists, representatives of the Verein 
deutscher Ingemeure, of the universities, and of some 
foreign countries, the representative from England 
was Mr IT \V Dickinson of the Science Museum, 
South Kensington On May 7 a symbolical play, 
specially written for the opening by Gerhart Haupt¬ 
mann, Germany’s leading living poet, was performed 

'Liu* Museum building, commenced in 1906, is an 
imposing structure, to the designs of Gabriel and 
Emanuel von Scull, situated on an island m the river 
Isar. In plan the building is roughly 100 m square, 
and the whole ground floor is occupied by exhibition 
space, but m the three floors above, a well Go m square 
gives the necessary lighting. T he floor space amounts 
to about 35,000 sq me ties At one corner is a tow^er 
64 m. high, and there are three domes devoted to 
astronomy The exhibits have been chosen with 
good judgment Very great use is made of interiors, 
and as examples we may mention a scythe forge of 
1803 from the Black Forest, the alchemist's laboratory 
of the middle ages, and a paper-mill of 1708 With 
these may be classed realistic representations of stone, 
ore, coal, and salt mining situated below the floor 
level of the Museum Nor must mention of the 
planetarium in the astronomy section be omitted By 
projection apparatus images of the fixed stars, or of 
the sun, moon, and planets, are thrown on a domed 
ceiling, and their apparent motion over a long period 
is reviewed in a few minutes The apparatus has 
created the keenest interest, and several similar 
instruments have been ordered ; we should like to 
see such an apparatus set up in Great Britain. The 
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Museum is in no sense a State institution, but owes its 
existence mainly to the labours of Ing Dr Oskar von 
Miller, a well-known electrical engineer, now m Ins 
seventy-first year It is a monument of what can be 
done by personality, scientific knowledge, ordered 
imagination, and organising ability, even when inter¬ 
rupted by the War, the subsequent revolution, and 
the inflation of the currency 

The Department of Scientific and Tndustn.il 
Research is tarrying out a series of investigations 
into adhesives Some of tins woik has direct in¬ 
dustrial application , some of it is of the nature of 
purely scientific research, c g investigations into the 
chemistry of gelatin and tin* mechanism of adhesion 
It is hoped that the more strictly sc lcntifit investiga¬ 
tions will enlarge the present range of 1ndustr1.il 
application It has now Incn suggested by a promi¬ 
nent firm m the industry that it should be brought 
into closer contact with the fundamental scientific 
work, and it is prepared to contilbute towards the 
cost The Department h.is accepted this suggestion 
and is prepared to make similar arrangements with 
other interested firms for this part of the work, and 
to furnish progress reports from the t omimttee m 
charge, on the understanding that the\ will on their 
part (ominunicatc any inhumation of geneial interest 
they ma\ obtain from (heir own nmstigatmns based 
upon the results of the ( omimUee's rescaiches 
Particulars of the scheme can be obtained from the 
Secretary, Department of Scientific and Industrial 
Research, 16 Old fhieen Street, Westminster, S W 1 

One of the main functions of the Fuel Rescan h 
Board of the Department of Scientific and Industrial 
Research is a survey and < lassitication of the coal 
scams in the various mining districts by means of 
physical and chemical tests m the laboratory, supple¬ 
mented where desirable by large scale tests at H M 
Fuel Research Station, East Greenwich, or else¬ 
where 1 he Board has decided that the best way to 
carry out this work is b\ means of local committee's 
representing the local colliery owners and managers, 
the local branch of the Institution of Mining Engineers, 
the Fuel Research Board, and the Geological Survey 
of Great Britain, as well as outside scientific interests 
Each committee is charged with the duty of super¬ 
vising the work of the physical and chemical survey 
m a teal mining area, and m this way the survey 
becomes of practical value from the commencement, 
since local knowledge and experience are made avail¬ 
able, and the seams to be investigated and the general 
programme of work are decided by those who are 
able to estimate most correctly the relative import¬ 
ance of the problems to be solved The seams 
selected undergo physical and chemical examination 
by local investigators appointed for the purpose, 
after which a final selection is made of those scams 
likely to justify experiments on a technical scale in 
order to test their suitability for particular uses or 
methods of treatment. Committees have for some 
time been actively at work in the Lancashire and 
Cheshire and m the South Yorkshire areas, and an¬ 
other coitimittoe has recently been appointed to deal 
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with the North \ Staffordshire area. The North 
Staffordshire Colliery Owners’ Association and the 
North Staffordshire Institute of Mining Engineers 
axe Co -operating m the work. 

The British Museum (Natural History) is to be 
congratulated on the rapid progress which is being 
made with the issue of its senes of picture postcards 
illustrating various aspects of natural history The 
latest additions include two further senes in colour 
of British birds (summer visitors), an additional two 
series, also in colour, of British flowering plants, a 
set of restorations of fossil reptiles, a group of British 
Crustacea, and a senes illustrating colour change in 
flat fishes, the last three series in black and white 
Of these, the most interesting, because perlups the 
most original, are those of the fossil reptiles They 
are reproduced from drawings made In Miss Alice B 
Woodward, and are remarkably natural in their 
general effect, suggesting a much less virile and more 
decadent group of animals than the majority of 
restorations tend to convey The cards are admirably 
and clearly reproduced, and maintain the high standard 
set by their predecessors 

The Trustees of the Bntish Museum ha\e pub¬ 
lished a second edition of the valuable handbook to 
the ethnographical collections which has been out 
of print for some little time Mr T A Jovre is 
again responsible tor the text—m this edition with 
the assistance of Mr H J. Bniunholtz Where 
necessary the text has been modified to bring it into 
agreement with the growth of anthropological know¬ 
ledge since the first edition was published in jcjjo, 
and a certain amount of supplementary matter has 
been added The most considerable addition, how¬ 
ever, is m the illustrations. Eighteen text-figures 
have been added, making two hundred and mnety- 
three in all, and five plates, bringing the total number 
up to twenty Of these illustrations the most inter¬ 
esting are those figuring additional examples of 
African art, and in particular may be mentioned the 
very fine ivory mask from Benin Notwithstanding 
the increased cost of panting, the price of the hand¬ 
book has been raised from two shillings to two and 
sixpence only. Even in the board covers which have 
taken the place of the cloth of the earlier edition, this 
is remarkable value. 

The report for 1024 of the Director of the National 
Botanic Garden at Kirstenbosch, South Africa, records 
a gallant struggle to continue the development of this 
wonderful garden site near Cape Town in the face of 
great financial difficulties It is, however, regrettable 
to learn that during the year expenditure upon the 
Garden, alieady ridiculously small, had to be cut 
down owing to reduced revenue, the Government 
contribution to revenue remaining at the same figure 
as previously The University of Cape Town has 
now established the Bolus Herbarium at Kirstenbosch 
on a site allotted by the Trustees of the Garden, so 
that facilities for scientific work on the spot are con* 
siderably improved During the present year, with 
aid from the Government on the pound for pound 
principle, the Harold Pearson Memorial Hostel should 1 
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be completed, with accommodation for a lady warden 
and about ten residents and servants. 

The Kew Hand-Lists of Herbaceous Plants were 
issued in the first place to show what species ate 
actually grown at Kew, and also to reduce, if possible, 
the nomenclature in use in gardens to something like 
a standard Possibly on account, particularly, of 
this second aim, the Kew Hand-Lists have always- 
been found of very general use, and the second edition 
of the Hand-Inst of Herbaceous Plants, issued in 
May 1002, has long been out of print A new edition 
appeared in January of this year, but this appears 
as three lists, (1) Herbaceous Plants, (2) Rock Garden 
Plants, (3) Hardy Monocotyledons. A new edition 
of the Hand-List of Trees and Shrubs (excluding 
C'oniferae) grown m Kew has also been prepared. 

1 hi 4 ' list has heen revised in accordance with the 
International Rules of Nomenclature. 

Thl subject of climatic changes is arousing great 
interest in the United States at present, and is 
being attacked along se\eral different lines PaLeo- 
climatology is a liorderland science , it lies between 
meteorology, geology, botany, and /oology, and no 
specialist m only one of these subjects can be fully 
qualified to deal with all aspects of the problem It 
is a case for team-work, and wc accordingly welcome 
the publication, m the Scientific Monthly for May, of 
a senes of papeis read at the December meeting of 
the American Association for the Advancement of 
Science on the subject of " Ancient Climates" 
Meteorology is represented by Dr W J. Humphreys, 
who gives an account of the possible causes of 
climatic changes, and glacial climatology by Dr. 
E Antevs, while S S Visher presents an account 
of Huntington’s ” Solar-cyclonic hypothesis” Prof. 
A P Coleman deals with the geological aspects 
of ice-ages, Dr T \V Stanton reports on the 
Mesozoic invertebrates, and Dr David White dis¬ 
cusses the plants of the Upper Palaeozoic. The 
papers are sufficiently interesting taken by them¬ 
selves, and arc rendered more so by their juxta¬ 
position, but the reader is not given any help in 
considering their bearing on each other We should 
like the authors to have met round a table afterwards, 
and to have formed themselves into a committee with 
power to co-opt representatives of other sciences such 
as chemistry and astronomy. A joint report by such 
a committee would be of outstanding importance in 
the study of ancient climates 

The Academy of Sciences of Russia will celebrate 
its In-centenary at Leningrad and Moscow between 
September 6 and 14 next Foreign representatives 
are being invited and will receive special hospitality. 

A special general meeting of the Royal Astro¬ 
nomical Society will be held m the rooms pf the 
Society on Friday, July 24, at 4.30 p.m. It is hoped 
that a number of foreign astronomers who will be in 
England in connexion with the meeting of the Inter¬ 
national Astronomical Union will be present and will 
speak about their work. 

Mr. L. S. Amery, Secretary of State for the Colonies, 
has consented to receive at the Colonial Office, on 
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July 7, a deputation which will discuss with him 
the question of the further development of the work 
of the Imperial College of Tropical Agriculture for 
the whole Empire The deputation* which will be 
introduced by Lord Burnham, will be of a thoroughly 
representative character. 

We much regret to announce the deaths of Mr W. 
J Dibdin, formerly chief of the Chemical and Gas 
Department, London County Council, and a leading 
authority upon the subject of purification of sewage 
by micro-organisms in contact and slate beds, on 
June 9, aged seventy-four years, and of Mr. I) B 
Dowling, geologist on the Canadian Geological Survey 
since 1891, who was known for his work on the 
formation of coal, aged sixty-six years 

A< cord 1 No to the Singapore correspondent of the 
7 imes, the Council of the King Edward the Seventh 
College of Medicine has announced that the Rocke¬ 
feller Foundation has presented to the college 350,000 
dollars for the endowment of chairs of bacteriology 
and biochemistry, on condition that the Government 
founds an extra chair of biology and agrees to equip 
and maintain the three departments 

The seventy-eighth annual meeting of the Pakeonto- 
graphical Society was held at Burlington House, 
London, on June 19, Mr E T Newton, president, 
in the chair in the annual report of the council, 
regret is expressed at the decreasing support received 
from English public libraries and local societies, but 
the renewal of subscriptions from the countries of 
central Europe and new subscribers from the United 
States of America are noted. New monographs of the 
Upper Eocene Flora and of Dendroid Graptohtes 
were announced Prof. H. L, Haivkins and Messrs 
L R. Cox, A W Oke, and G W Young were elected 
new members of council Mr. E T Newton was 
re-elected president, Mr. Robert S Hemes was 
re-elected treasurer, and Sir A. Smith Woodward 
was re-elected secretary 

Lord Balfour is to deliver the presidential address 
at the statutory meeting of the recently formed 
Institute of Philosophical Studies, to be held at the 
Royal Society of Arts on June 29 at 4 30 The 
Institute has the patronage of an imposing array of 
names. The objects are excellent but very indefinite 
as set forth in the only prospectus we have received 
If the aim of philosophy is "to see life steadily and 
to see it whole," and if the directors in furthering 
this aim propose " to disentangle our beliefs from a 
confused jumble, and to purify them of a great many 
irrelevancies," it would be useful if they would give 
some definite idea of their mode of procedure The 
Institute does not propose to compete with the 
universities, though it will arrange lectures in ail 
branches of philosophy and encourage research in 
any of its departments 

Bulletin No. 12 (1924) of the New South Wales 
Department of Mines deals with coke and the by¬ 
product^ arising from its manufacture. The text 
contains numerous statistics and is well illustrated by 
photographs. After a brief historical introduction, 
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the various coals and types of ovens are described, 
followed by detailed descriptions of the coking process 
as carried out in various Australian works 

We have received a copy of Circular No 12 of the 
Engineering Experiment Station of the University of 
Illinois, entitled " The Analysis of Fuel Gas " The 
pamphlet gives a description of the apparatus de¬ 
veloped at the University of Illinois for the purpose 
of analysing fuel gas, and contains a synopsis of the 
methods best adapted to this type of apparatus 
These methods are m the order of procedure necessary 
for carrying out the analysis, A comprehensive 
review of methods to be used with other types of 
apparatus is included in the appendix of the circular, 
which may be obtained from the Engineering Experi¬ 
ment Station, Urbana, Illinois 

The April catalogue of Mr C Baker, of 244 High 
Holborn, London, W C 1, contains full descriptions 
of more than ’2500 pieces of second-hand sci entific 
apparatus. The photographic section, which was 
included m recent catalogues, ha.* been omitted, and 
is to be published as a separate pamphlet in accord¬ 
ance with the pre-War custom The present catalogue 
is noteworthy on account of the wide selection j of 
astronomical instruments offered for sale Ihese 
include reflecting and refracting telescopes, mounted 
both equatoriallv and 111 the altazimuth manner, 
transit and meridian instruments, object glasses and 
eyepieces, mirrors and flats, stands and mountings, 
sidereal clocks, etc The number of instruments of 
each type is exceptionally large, the equatorial re¬ 
fractors, for example, numbering twelve, and ranging 
m aperture from 3-in to 8-in , and in price from 
35/ to 595/. A 7-in Cooke photo-visual refractor 
with accessories is included All the instruments 
advertised are guaranteed to be in adjustment 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —A part- 
time assistant-lecturer (woman) m hygiene (infant 
welfare work and personal hygiene) and demonstrator 
in bacteriology at King's College for Women (House¬ 
hold and Social Science Department), Campden Hill 
Road, W 8—The Secretary (June 30) Two assistant 
lecturers (one with special qualifications in science) in 
the department of education of the University College 
of the South-west of England, Exeter-“The Registrar 
(July 2) A second assistant in zoology in the 
University of Aberdeen — The Secretary (July 8), 
An assistant in pathology in the University of 
Aberdeen—The Secretary (July 8) An assistant 
m the Nautical Almanac Office — The Secretary, 
Civil Service Commission, Burlington Gardens, 
W 1 (July 9). A demonstrator in chemistry m 
the University of Aberdeen—The Secretary (August 
8). A lecturer in education m the University of 
Manchester — The Internal Registrar An assistant 
in the department of geology of the Queen’s Univer¬ 
sity of Belfast—The Secretary A lecturer in biology 
with special qualifications in zoology, and a lecturer 
in chemistry, at the Portsmouth Municipal College— 
The Secretary, Offices for Higher Education, Municipal 
College, Portsmouth. 
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The San Blas Indians —Recent references to the 
San Bias Indians of Panama in connexion with the 
occurrence of " White Indians ” in Darien, and their 
uprising against the control of the Panama Govern¬ 
ment a month 01 two ago, give a topical interest to 
an article on these tribes by Mr. A. F. Loomis m 
Scribner* s Magazine for June. They now number 
about 30,000. Those who live on the coast are skilled 
sailors, their canoes, logs hollowed by elementary tools 
without keel or deck, going out to sea when the 
weather is too rough even for coasting schooners. 
Little is known of them, no one not of their race is 
allowed to lemain within their territory at night. 
The women wear gold nose-rings, but the most 
characteristic feature of their dress is an upper 
garment of appliqutf work which is made of pieces of 
coloured material sewn on to a cloth foundation in 
most intricate and highly conventionalised pntterns 
Large flat discs of beaten gold arc worn pendent from 
the ears Armlets and anklets ot beads arc wrapped 
so tight as to stunt the extremities The marriage 
ceremony consists in carrying the groom to the girl's 
house and placing him m her hammock, whence he 
flies for two nights in succession On the third night 
he lifts her veil and sees her face for the first time 
The next morning he leaves his father's house, and the 
eating of the meal the bride has prepared concludes 
the marriage nte The son-in-law resides with the 
bride's father and virtually becomes Ins servant. 

Excavations at Margidunum —In describing 
pottery from a well of Claudian age at Margidunum 
(Notts) in the Journal of the Society for the Promotion 
of Roman Studies, vol. 13, pts 1-2, Dr Felix Oswald 
gives a brief account of the general results of lus 
excavations, which have extended over several years. 
This camp formed a link in the chain of frontier posts 
established between Severn and Trent in a d. 47. 
Previously it was unknown except by name. The 
site covers about 8 acres. The mud surface due to 
marshy ground was cleared away by the Romans 
and about six inches of nver sand substituted. 
Drainage ditches flowing into the first of five outer 
ditches have furnished some of the earliest evidences 
of Claudian occupation m the pottery, which often 
shows La Tene features, Claudian sigdlata ware, a 
com of a n 41, and a tinned bow brooch almost 
identical with a tinned fibula from Ham Hill, Dorset, 
which has been dated a.d 40-50, The persistence of 
La T&ne features in the pottery suggests that local 
native industries were not suppressed but rather that 
there was an increased demand Under Nero and 
Vespasian iron was smelted in rectangular pits with 
side gulleys exactly as in Africa to-day. The fort 
was twice destroyed by fire, possibly by Boudicca 
and by the Bngantes, and was abandoned before the 
end of the first century 

A New British Land Planarian. —Mr. E. 
Percival records (Quart. Journ, Mtcr Science , March 
1Q25) the finding of a new British land plananan— 
Rhynchodemus britannicus . He collected specimens 
m Yorkshire under large stones and logs which had 
lain undisturbed for a considerable time, always on 
moist clay or loam, and associated with earthworms 
and slugs, never with centipedes and carnivorous 
beetles The planarian, which is extremely con¬ 
tractile, may attain a length of 90 mm , and is 1 5 mm. 
broad when in the extended condition The anterior 
end tapers gently to a fine point, and just behind the 
tip is a single pair of minute eyes. The colour is 
variable—sulphur-yellow, salmon-pink, or dirty grey, 
and the ventral surface is paler, the mid-ventral 
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region being practically white. The mouth is mid- 
ventral and about the middle of the length of the 
worm, and the genital pore 5-8 mm, farther back, 
Mr. Percival gives a bnef account of the anatomy, 
which is similar to that of other species of Rhyncho¬ 
demus. The cocoons are 2 to 3 mm, in diameter. 
The plananan feeds on earthworms, sucking up the 
partly decomposed tissues of the worm ana leaving 
only the cuticle, but how the worms were killed could 
not be ascertained In one specimen many spores 
of a greganne, probably Monocystis, were present m 
the endoderm cells, no doubt ingested while feeding 
on an earthworm Two examples of this new species 
have also been collected at Stockport, and the author 
Hunks that a specimen found at Plymouth probably 
also belonged to this species, m which case this new 
plananan would appear to be widely distributed in 
England 

The Development oe Egg Fragments — Prof. C. 
V Taylor and Prof D. H Tennent give a preliminary 
report (Carnegie Institution of Washington, Year 
Book 23) on the development of fragments of the egg 
of the sea urchin Lytechmus (Toxopneustcs) vanegatus , 
which they studied m the Tortugas Laboratory. The 
methods of micro-dissection were employed, i e the 
eggs were cut with very fine glass needles mani¬ 
pulated in a moist chamber on the stage of the micro¬ 
scope under fairly high magnification. A prelim¬ 
inary experiment was earned out to ascertain whether 
the operative technique would cause the partheno- 
genctic development of the egg , 50 eggs were pricked 
with the tip of the micro-needle but none developed. 
Rggs were transected in the vertical or the horizontal 
plane into two halves, one nucleated and the other 
not When these halves, transferred to watch glasses, 
had rounded off, sperms were added, and by careful 
treatment many fragments both nucleated and non- 
nucleated were reared to the pluteus stage. 122 pairs 
of such fragments were studied. Cleavage followed 
insemination in 74 of the nucleated fragments and in 
66 non nucleated portions The cleavage of both 
fragments is not, as stated by Delage, identical and 
as m the normal egg—one of the fragments follows 
the normal mode, but in the other the cleavage which 
should have given rise to the micromeres was an equal 
division of the cells of the vegetative half, and this 
division occurred shortly after the equal division of 
the four cells of the animal half of the fragment. 

Birds and Butter*lies of East Africa. —'Hie 

j fournal of the East Africa and Uganda Natural 
iistory Society takes a high place among publications 
devoted to the description and bionomics of local 
fauna A recent issue (No. 21, March), under the 
editorship of Dr. V. G. L. van Someren, contains the 
opening parts of two excellent faunistic papers, 
dealing respectively with the birds and butterflies of 
Kenya and u ganda. The former of these papers, which 
is the work of the editor, gives a good account of the 
Guinea-fowls of the region, and is illustrated by a 
plate representing seven of the species, together with 
a diagram explaining the nomenclature of the external 
parts of a bird, and a chart showing the elevations 
from the lake level to the coast at Mombasa, with 
the various avifauna] areas. Careful descriptions are 
given of the adult and the successive immature stages 
of tiie plumage in each species, and valuable notes 
are appended on the distribution, courtship, jesting, 
and feeding habits of this characteristically African 
group of game-birds. The following paper, on the 
butterflies of the same region, is the joint work of 
Canon K. St. A. Rogers and Dr. van Someren. The 
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species dealt with axe those of the genera Danaida and 
Amauris. An admirable senes of photographs accom¬ 
panies the paper, in which are depicted numerous 
examples of tne eggs, larvae, and perfect insects of 
many of the forms described. As in all the work of 
Canon Rogers, great attention is paid to points of 
bionomic interest, and we may be permitted to trace 
in Ins careful notes on distribution, mode of flight, 
relative distastefulness, mimicry, etc., the influence 
of the Hope Department at Oxford, the studies 
pursued in which place owe so much to the activity 
and perseverance of Canon Rogers as a collector. It 
is to be hoped that these contributions to the natural 
history of feast Africa, bo well begun, may be pressed 
to an equally valuable conclusion. 

Virus Diseases of the Hop. —E. S. Salmon and 
W M. Ware briefly describe two virus diseases of the 
hop, *' nettle head " and mosaic, in the Gardener's 
Chronicle for May 9. In connexion with the interest¬ 
ing work they are doing at Wye in raising new strains 
of hop of commercial promise, the authors had 
occasion to send out a new seedling for trial in the 
hop-gardens. This seedling, while itself apparently 
resistant to mosaic, has thus come under suspicion a9 
a carrier of mosaic to the susceptible varieties around 
it, thus recalling Bewley's experience with tomato 
plants and the similar suggestion made by Atanasoff 
(. Phytopathology, March 1925) that the potato varieties 
Ashleaf and Koksiaan (equivalent to Jersey Non 
Such), themselves very resistant to stipple-streak, 
may transmit it to varieties, which are then swept 
away by its ravages Only experiment can settle 
such questions, and as virus diseases are most certainly 
transmitted by grafting, Salmon and Ware describe 
successful methods for grafting hops. 

Rhododendrons from Kweichou, China.— 
Twelve more flowering plants are figured in the plates 
in Part III of Volume 150 of Curtis's Botanical 
Magazine ; they range from an old-established horti¬ 
cultural favourite like Begoma mamcaia Linn., intro¬ 
duced from Mexico before 1840, to a cultivated cypress 
drawn from the temple groves of Yunnan, China, 
C. Duclouxtana Hickel A rhododendron from the 
Chinese province of Kweichou, R I.yi Ldveill^, pro¬ 
vides the occasion for a very interesting discussion by 
the editor, Dr. Otto Stapf, of the limestone area in 
tins province, studied first by the French missionaries 
and later also described by Sir Alexander Hosie in 
his book " On the Trail of Opium.” Kweichou has 
the reputation of being one of the deforested provinces 
of China, but m this dry limestone plateau, with peaks 
climbing to more than 2000 m , with a temperate 
climate save in the deeply cut valleys where it is sub¬ 
tropical, rhododendrons are described as growing m 
profusion. The limestone is said to be tnassic in 
character. It will be interesting to learn whether the 
rhododendrons gathered from this area prove tolerant 
of limestone soils in Great Britain. 

Ratoon Cotton. —Some observations upon the 
fibre obtained from ratooned cotton plants in Queens¬ 
land were mentioned recently in these columns 
(Nature. January 31, p. 171)- James Templeton, 
botanist to the Ministry of Agriculture, Egypt, in 
Bulletin No. J5 of the Technical and Scientific Service 
of the Min istry, discusses the causes which have led 
to the disappearance of ratooned cotton from the 
Egyptian supply. Templeton points out that after 
its introduction in 1921, cotton was usually grown as 
a perennial crop, and that the change to cultivation 
as an may be traced to a practice prevailing 

noon toe better lands when the cultivatora were com¬ 
pelled by Mohammed Aly to grow the plant, although 

»©. 2904, VOL. 115] 


then a relatively unprofitable crop. The perennial 
method of cultivation still persisted over large areas, 
until prohibited by the Government in 1912 as part 
of a campaign against insect pests thought to be 
harboured over winter by the standing crop 
Templeton finds no evidence that the cultivation of 
the plant as a perennial was given up because ratooned 
cotton proved to be of inferior quality As the result 
now of actual expenment ho records with Sakellarides 
an increased yield of lint in the second year with 
quality probably not mfenor. Furthermore, m the 
second year, the loss from boll-worm attack has not 
been so great as in the first year. 

Extinct Elephants in England —The elucida¬ 
tion of the inter-relationship of the many fonns of 
Pleistocene elephants is a most difficult problem, 
especially when it is remembered how fragmentary 
the evidence is. A valuable paper has recently been 
published by Dr. Sandford in the Quarterly Journal 
of the Geological Society, vol 81, No 321, on " The 
Fossil Elephants of the Upper Thames Basin " Tins 
paper, together with one on “ The River Gravels of 
the Oxford District " m the same journal for 1924, 
form an opening attack by Dr. Sandford on the 
general problem of the evolution of the elephants of 
the period. The author finds E attfi^rwws of an 
archaic type m the Hand borough Terrace Level and 
in the Wolvercote Channel, a later le\el, specimens of 
a smaller form of the species which appear to be 
akin to the small form found at Barrington and in 
the Forest Bed. Elephas prtmigcmus occurs m the 
Summertown-Radley Terrace and E antiquum is 
again found in a level overlying this, which points 
to a warm phase following a colder one 

Tides and Currenjs in New York Hakhour — 
Under this title the U S toast and Geodetic. Survey 
has recently published a connected account by H A. 
Mariner of the chief movements of the various tidal 
waters in the neighbourhood of New York Observa¬ 
tions at a large number of stations both on shore 
and off shore have been taken at various times, 
partly by the Survey itsell and partly by the U.S 
Engineer Office, and these afford material for a 
descriptive account which is exceptional in its com¬ 
pleteness An idea of this completeness may be 
gathered from the fact that the pamphlet contains 
70 tables and 52 diagrams Fort Hamilton, which 
occupies a central position in the region considered, 
is chosen as the standard station, and the character¬ 
istics of the tidal elevation at this place are smpmarised 
in 48 non-harmonic constants Harmonic constants 
are given for the currents at Scotland Light Vessel, 
Ambrpse Channel Light Vessel, and the Narrows, the 
results for each of the first two of these stations being 
based on hourly observations extending over 87 days. 
In several instances the elevation-gradients transverse 
to the current are connected with the currents and the 
earth's rotation m close agreement with dynamical 
theory. The currents in East River turn about 
half an hour after the waters at its two ends reach 
the same level, while the non-periodic flow from the 
Hudson River decreases in strength from the surface 
downwards. The monograph closes with a set of 
13 maps, showing the states of the tide and current 
for each hour relative to the time of high water at 
Fort Hamilton. The pamphlet is well written and 
shows a regard for precision which is very welcome. 

Measurement of Atmospheric Humidity.— 
Hygrometric tables have been prepared by the 
Meteorological Office, Air Ministry, for the computa¬ 
tion of relative humidity, vapour pressure, and dew 
point from readings of dry ana wet bulb thermometers 
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■exposed m Stevenson screens (H M.SO., is 6 d net) 
The tables have been brought into use for obtaining 
data for publication from the commencement of the 
current yeax. Hitherto the tables m use in Great 
Britain were based on constants known as Glaisher’s 
factors, said to be drawn up on an empirical formula 
The new tables have been freshly computed on the 
basis of Kegnault's formula and may be taken as 
practically identical with similar tables prepared by 
the Austrian Meteorological Service—with a light air 
blowing. They are not suitable for factories or 
store-rooms, unless precautions are taken to secure 
adequate motion of the air. The tables are, strictly, 
more scientific than those hitherto used in England 
and are m agreement with the best in use in other 
countries Formula are given so that in countries 
where temperatures are common outside the scope of 
the tables, it is recommended to expand the table by 
computing other values The preface by Dr G C 
Simpson, the Director of the Meteorological Office, 
states that the results given by Glaisher's tables are 
m practical agreement with those obtained from the 
most recent tables based on Kegnault's formula 
Hygromctnc tables based on Glaisher's factors were 
expanded and issued for private circulation bv the 
Meteorological Office nearly half a century ago, and it 
is a satisfaction to know that the results used for so 
many years differ so slightly from the results which 
are the best obtainable to-day The tables arc v ery 
concise. 

\ APOUR Pressures of Fuel Mixi ukfs —Con¬ 
siderable attention has in recent years been devoted 
to the problems of vapour pressure of those liquids or 
liquid mixtures used as fuels in internal combustion 
engines Such matters as loss incurred on handling 
or storing fuel, internal pressures developed in tanks 
or other containers used for transporting fuel, fire 
risk, and the facility with winch fuel is vaporised m 
carburettors all depend on the vapour pressure of the 
liquid at or just above ordinary temperatures Mr 
J Stanley Lewis discussed this subject recently at the 
Institution of Petroleum J echnologists, and gave the 
results of several careful vapour-pressure determina¬ 
tions on binary and ternary mixtures Starting with 
hexane and benzene, he showed that there is a rise 
in vapour pressure caused bv traces of water, and 
that calcium chloride as a desiccant is inefficient. 
The author employed phosphorus pentoxide more 
“satisfactorily in this connexion. He next gave results 
of vapour - pressure determinations on fractions of 
etrol and mixtures of the fractions, on mixtures of 
enzene with hexane and cyclohexane, and on motor 
benzol with No i and No 3 petrol Other mixtures 
investigated include benzene and alcohol, ethyl 
alcohol and No 1 petrol, ethyl alcohol and No. 2 
petrol, and alcohol and water An example of a 
ternary mixture is given by the fuel benzol and 
alcohol plus the small amount of water existent in 
commercial alcohol, while a petrol-alcohol-water 
mixture constitutes a similar case Briefly stated, 
the addition of one component to a mixture of the 
other two raises the vapour pressure, and for a given 
concentration of a ternary mixture there will be a 
fourth (highest) maximum vapour pressure. In 
binary fuel mixtures, where the two components are 
completely immiscible, the vapour pressure of the 
mixture is the sum of their partial vapour pressures , 
where there is partial or complete miscibility the 
vapour pressures vary according to the degree of 
concentration of the components, and may he between 
or be higher or lower than that of either component. 

Fatigue Strength of Steels —Messrs Aitchison 
and Johnson presented the results of an investigation 
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on “ The Effect of Gram upon the Fatigue Strength 
of Steels ” at the May meeting of the Iron and Steel 
Institute This work was earned out on behalf of 
the Engineering Research Board of the Department 
of Scientific and Industrial Research, which made a 
grant towards its cost The test results have been 
obtained by examining a complete series of specimens, 
commencing with a large steel cast ingot, followed by 
specimens at different stages of forging, the final 
specimen representing a reduction in cross-sectional 
area of y6 per cent, of the original casting. In 
addition, tests were made upon commercial mild steels, 
high quality nickel chromium steel, Staffordshire 
wrought irons, and Armco iron. The report deals 
mainly with the mechanical properties, particularly 
the fatigue strength of steels when tested parallel 
to and at right angles to the direction of elongation 
during forging The authors find that the direction 
of tlie gram has a marked influence upon the ductility 
recorded m the tensile test, and upon the toughness 
as measured by the impact test The maximum 
stress of the material is not appreciably different 
m the two directions, nor is there such a large differ¬ 
ence in the fatigue strength as had been anticipated. 
The authors alway's found that the values of this 
property were higher in specimens cut parallel to the 
direction of forging than in those cut at right angles. 
Tlie maximum difference found is 16-17 P er cent 

Lithium Soluiions in Liquid Ammonia— C A 
Kraus and W C Johnson have recently measured the 
vapour pressures of solutions of lithium m liquid 
ammonia The results, published in the March 
issue of the Journal of the American Chemical Society, 
afford no evidence of the existence of compounds of 
the alkali metals with ammonia of the nature of 
ammonium groups The saturated solution contains 
3 61 molecules of ammonia per atom of lithium 

Magnetic Properties of Silver Halides — 
Recent work by A Garrison, recorded in the March 
issue of the Journal of the American Chemical Society, 
shows that silver chloride is diamagnetic and becomes 
less so on illumination, whereas the bromide and iodide 
are slightly paramagnetic and become more so on 
exposure to light These changes on illumination are 
instantaneous It is pointed out that a change in the 
magnetic permeability would naturally accompany 
an increase m electrical polarity, an occurrence which 
is suggested by the fact that the absorption of light 
causes the halides to be more soluble in water and 
bettei conductors of electricity 

Soap Solutions.— An interesting paper by J, W. 
McBain and G. M Langdon on the equilibria under¬ 
lying the soap-boiling processes appears in the Journal 
of the Chemical Society for April The investigation 
consisted m the examination of the sodium palimtate 
—sodium chloride—water system, and phase rule 
diagrams are given for a series of temperatures. In 
any soap system the following phases can exist: 
lamellar crystals, crystalline curd fibres, anisotropic 
liquid ” neat soap/’ anisotropic liquid " middle soap," 
and isotropic liquid. Soap-boiling operations depend 
on the equilibria between these phases. " Neat 
soap,” ” middle soap,” and " isotropic solution " are 
three forms of soap solution proper; the first two 
are anisotropic (doubly refracting). Isotropic liquid 
solutions of sodium palmitate form a phase which 
includes wholly colloidal and wholly crystalloidal 
solutions within the temperature range investigated. 
Pure water and pure anhydrous liquid sodium palmi¬ 
tate are miscible in all proportions above 316°. The 
contents of the commercial soap pan behave approxi¬ 
mately as a simple three component system, apart 
from crystallisation. , 
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The South-Eastern Union of Scientific Societies. 

Annual Conc.ress at Folkestone. 


r FHE thirtieth annual congress of the South- 
* Eastern Union of Scientific Societies was held 
at Folkestone on June 3-6 inclusive At the opening 
meeting and before leaving the chair after his year of 
office, Sir Kichard Gregory presented m the name of 
the Union an illuminated address to Mr IT Norman 
Cray, former secretary to the Union Sir John 
Russell, director of Rothamsted Experimental Station, 
then assumed the presidential chair, and delivered his 
address on " The Place of Science in Rural Life " He 
traced the changes in the manner of manuring since 
the empirical days of the ancients, citing as an instance 
the twelfth - centurv writer, Jdn-eTAwam, who said 
that human blood stimulated decomposition of 
manure-heaps and gave a valuable fertiliser Science 
was first introduced into rural life when m 1834 
Boussmgault began analysing his crops and manures 
in comparing the output per man on a Sussex farm it 
was stated that in 1881 it took 117 man-hours to grow 
one ton of wheat, but only 82 m 1921, “A clod of 
earth is a storehouse of wonders which are being 
patiently explored in the experimental stations and 
colleges " 

In the Botanical Section Mr A G Tansley, F R S , 
drew a large audience to hear a paper on " The 
Vegetation of the Southern English Chalk " He 
explained the various ecological factors of the chalk, 
and touched upon plant communities, the pioneer 
vegetation, the chalk grassland, the chalk scrub, the 
chalk woodlands, beech forest, the succession of 
vegetation on the chalk, and the factors arresting the 
succession m various stages 

Tn the Geological Section Mr A G Davies directed 
attention to the many sections that arc being tem¬ 
porarily exposed in the progress of excavations for new 
arterial roads Mr Davies has done a good deal of work 
around London, and in particular dealt with the widen¬ 
ing of the main Brighton road at and about Merstham, 
and cuttings anil borings between that point and 
London, the latter part being examined in detail in 
the boring of the Tube from London to Merton, the 
strata covering from the base of the Chalk to the top 
of the London Clay An interesting and fruitful 
section at Woodfield Hill showed an exposure of 400 
yards m the Holaster planum zone, with a continuous 
section of the Chalk Rock or Reussianum band, 
perhaps one of the finest sections of Chalk Rock m 
Britain. Much new palaeontological work has been 


done on the section. From the Clapham Road 
portion of the Tube in the London Clay the '* sea- 
serpent " of Owen, Ophuia toltapicus , was rediscovered 
after the lapse of nearly a century. 

Mr D Ward Cutler made a valuable contribution m 
his paper on " Life in a Garden Soil ” There is a vast 
assembly of little-known creatures in a piece of garden 
soil It had long been suspected that in sewage beds 
the conversion of ammonia into nitrate was not a 
chemical but a biological process, but not until 1880 
was it shown that the process involved two stages, 
associated with two organisms, and the organisms 
were isolated in artificial culture All decomposition 
and purification of the soil is now known to be due 
largely to the activities of bacteria 

The Regional Survey Section listened with interest 
to Mr Geo L Peplcr on *' Surveys as Preliminaries 
to Town Planning," and in the Zoological Section 
Mr E C Stuart Baker gave a brilliant address on 
M Field Naturalists and Evolution," to illustrate 
which he brought many cuckoos' eggs from his collec¬ 
tion, showing gradahons m size and markings between 
the eggs of the foster parent and those of the cuckoo 
from decided diversity to perfect resemblance 

In pursuance of the custom of recent years of 
bringing to notice the uses of the cinema for educa¬ 
tional purposes, a lecture was arranged at the Picture 
Theatre, at which some hundreds of children were 
present, when Dr Clarence Tierncv lectured to them 
on " Some of Nature’s Secrets " Air E A Martin 
raised some controversial points in his papci on 
" Some Controversial Points m Anthropology " He 
suggested that the differences of opinion as to the age 
of the human jaw discovered in Kent’s Cavern should 
be adjudicated upon by a committee of experts In 
dealing with the pictorial representations of the 
human form on paleolithic cave-walls, he made the 
suggestion that we may have here preserved what 
were really monstrous forms of the human race, when 
the species was scarcely fixed and the race was still 
in a plastic condition 

Many interesting excursions were made, amongst 
them being one to what has been called the finest 
Roman site in the south-eastern counties, and another 
to Dungeness point, rendered famous of late years 
on account oi the supply of fresh water which is 
to be found within three or four feet of the gravel 
surface, 


The Calculation of World Temperatures. 


M ATHEMATICAL expressions giving the varia¬ 
tion oi air temperature with such factors as 
time and latitude have been obtained by a number of 
different meteorologists by evaluating the several 
coefficients in a Fourier series. Mostly the investiga¬ 
tions have been confined to conditions existing in a 
particular locality, and in only a minority of cases 
have world conditions been considered. When only 
one locality is considered, the task is comparatively 
straightforward. If, however, the whole world is 
dealt with, the accuracy of the results will be limited 
by the number of observing stations existing over the 
earth, and more particularly by their distribution. 
To obtain satisfactory mathematical relations a series 
of observations extending over a considerable number 
of years is necessary. Over the more densely popu¬ 
lated parts of the earth it is usually possible to make 
a selection of stations which shall be fairly repre¬ 
sentative of the whole area, but over many large areas 
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no information exists at all. Over other large areas 
the observing stations are very sparsely distributed, 
and to obtain results which are true on the average 
for the whoie area is correspondingly more difficult. 

The author m the publication before us 1 has dealt 
first with the simpler case, taking Brussels as the 
locality to be considered, and afterwards he has ex¬ 
tended the investigation to cover the whole globe. 
This vefy considerable task was undertaken during 
the War, when night astronomical observations at the 
Royal Observatory of Belgium were forbidden by the 
German military authorities. 

The maximum, minimum, and mean temperatures 
for Uccle extending over a period of 75 years have 
been extracted from L‘Annuaire Miiiorologtque for 
1908 and used to establish general mathematical ex¬ 
pressions which will give for any date tn the year the 

1 “ Expression analyUque dw variation* do la temperature do I’alr.' par 
H. Phllippot. Fp. 48. (Bruxelles: M, Hayes, 1934)* 3 franca. 
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mean temperature, mean maximum, mean minimum, 
absolute maximum, and absolute minimum tempera* 
tures. The values of each of the five elements for 
every day in the year are stated in tabular form. 

In extending tne relations to different parts of the 
globe, recourse has been made to Hann’s " Lehrbuch 
der Meteorologie" for information relating to 143 
stations, coastal and inland, scattered over the two 
hemispheres, and the results for Brussels and Ncrt- 
chinsk are added to these Expressions have been 
obtained for the same five temperature means and 
extremes for all of these stations, while for 26 of them 
more exact expressions have been calculated. The 
accuracy of these latter expressions may be gauged 
when it is stated that the difference between the 
observed and calculated monthly mean temperatures 
m no case amounts to i° C , and in most cases is a 
9mall fraction of this amount. 

To progress from the results for individual stations, 
the earth’s surface is divided into belts of io° of lati¬ 
tude For each belt the mean latitude is obtained 
for the stations contained in the belt and also the mean 
of their respective temperatures The results ob¬ 
tained for the successive belts are then integrated to 
obtain a mean temperature for the whole globe and 
for each hemisphere The values obtained are (1) 
for the whole globe, J5°*6 i C , (2) for the northern 
hemisphere, 16 0 15 C ; and (3) for the southern hemi¬ 
sphere, I5 °*o 7 C These results are somewhat higher 
than those given by An got in lus “ Traite de m£teoro- 
logie " This may to a certain extent be accounted 
for by the fact that no allowance has been made by 
the author for the relative amounts of land and water 
in his successive belts of io° of latitude, as was done 


by Spitaler and Forbes in their calculation*. The 
difference between the observed mean temperature at 
any place and the value calculated for that latitude 
gives a measure of the effects of topography and local 
conditions, such as nearness to the sea, the direction 
of prevailing winds, the influence of ocean currents, 
etc. These effects of continentahty and oceamty have 
further been considered as equivalent to a change of 
latitude, and examples are given for different places 
the mean temperature of which is equal to that for 
latitudes considerably nearer the equator or the poles. 

The amplitude of the temperature oscillations has 
been similarly considered, because this is also depend¬ 
ent upon latitude, and the difference between the 
observed and the calculated amplitude will again be 
due to local conditions, the climate being more or 
less equable than is general for the latitude. The 
effects of contmentahty and oceamty on both mean 
temperature and its amplitude are shown on charts. 

A possible allocation of dates is suggested for the 
meteorological seasons based on temperature changes 
The dates for the change of seasons would be those 
where the maximum, minimum, and mean tempera¬ 
tures were passed To a first approximation for 
places outside the tomd zone, the dates obtained 
(January 22, April 24, July 24, and October 23) are 
about one month later than the corresponding astro¬ 
nomical seasons 

The author concludes that the really determin¬ 
ing factor in temperature is latitude, and that the 
other conditions, topographical or local, give rise 
only to more or less important perturbations the 
eflects of which can be obtained by direct observa¬ 
tion alone R S R. 


Botanical Exploration in China. 


r PHE Anzeiger of the Vienna Academy of Sciences 
I for 1924, which has recently been issued, con¬ 
tains, among other interesting matter, parts 25-30 of 
Dr. H Handel-Mazzetti’s “ Plantae Novae Sinenses ” 
They add another century of new species and varie¬ 
ties of Chinese plants to those included in the earlier 
numbers There is no definite plan in the selection 
of the plants described as new The descriptions 
are rather m the nature of gleanings obtained in the 
course of the author’s elaboration of the extensive 
material which he collected during his five years’ 
exploration work in China, and of preliminaries 
towards a full account of his expedition This, we 
understand, is almost ready for the press, and as 
l)r Handel-Maz/.etti is not only a highly competent 
botanist and an experienced traveller—he lias done 
good work in Kurdistan and Upper Mesopotamia-— 
but also a naturalist with a very comprehensive and 
thorough training, we are eagerly looking forward 
to its publication 

l)r ITandel-Maz/etti went to China with Camillo 
Schneider, the well-known dendrologist, early in 1914 
on behalf of the Austrian Dendrological Society and 
\wth the support of the Vienna Academy of Sciences, 
the immediate object of the expedition being the 
Upper Yangtsc basin between 27 0 and 30 0 N The 
travellers left Yunnan fu 111 March 1914 and devoted 
themselves during the spring and early summer to 
the exploration of the Yalung basin in southern 
Szechuan and of the north western corner of Yunnan, 
When Schneider left in July for America, Handel- 
Maz/etti continued the work alone. He returned 
to Szechuan in the autumn, going afterwards to 
Mengtsc and Manhao on the Red River and, in the 
spring of 1915. to Yunnan-fu, whence he started for 
the Jakiang range, crossed the Mekong, and penetrated 
to the watershed of the Salween and the Kiukiang, 
the easternmost tributary of the Irawadi. The next 
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year was given up to the exploration of the Upper 
Salween basin as far as its western and northern 
boundaries. After having spent the winter of 1916- 
1917 at Yunnan-fu, Handel-Maz/etti turned hie 
attention to the botanically very incompletely known 
provinces of Kweichou and Hunan He traversed 
southern Kweichou from west to east and reached 
Changsha in Hunan towards the end of 1917. The 
following summer saw the explorer in Central and 
South-West Hunan After another winter in 
Changsha, which was spent in preparing his extensive 
collections for despatch to Europe, Handel-Mazzetti 
left China, arriving in Vienna in the early summer 
of 1910 

Dr. Handel-Mazzetti published preliminary accounts 
of the floral zones- and plant-formations, of West 
Szechuan and Yunnan in the Anzeiger in 1916, 1917, 
and 1920, and a revised account in Engler's “Bota- 
msche Jahrbucher,” Band 56, with a map (1921), 
whilst a similar account dealing with the flora of 
Kweichou and Hunan appeared in the Sitsungs- 
benchte of the Vienna Academy in 1919, A pre¬ 
liminary report on his exploration in Yunnan may 
be found in the Mitteilungen of the Geographical 
Society of Vienna in 1919 and a paper " Ergefmisse 
der Expedition Dr Handel-Mazzetti’s nach China, 
1914-1918. Neue Aufnahmen in N.W. Yunnan und 
S. Setschuan,” accompanied by a map, in the Denk- 
sekriften of the Vienna Academy in 1921. The 
latter contains important contributions to the glacial 
geology of the country and is repeatedly referred to 
in J, W. and C. J. Gregory's recent memoir on " The 
Geology and Physical Geography of Chinese Tibet " 

i Phil. Trans. Roy, Soc, London, Ser. B., Vol. 213). 
Handel-Mazzetti, who is an excellent photo-* 

E pher, has also made a fine collection of slides 
rtly coloured), many of which ate of great 
iuty. Q. S* 
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University and Educational Intelligence. 

Cambridge —The Council of the Senate has nomi¬ 
nated Mr Ernest Harrison, senior tutor of Trinity 
College, for the post of Registrary of the University, 
on the resignation of Dr J N Keynes 

The special Board of Biology and Geology has 
nominated P R Cuvati, to use the University Table 
at Naples 

An annual grant of fifty guineas is to be made from 
the University to the Marine Biological Station at 
Plymouth 

The honorary degree of Doctor of Science has been 
conferred on Prof J Joly, professor of geology and 
mineralogy in the University of Dublin, and on 
Dr, \ P Maudslay, distinguished for his contributions 
to the archaeology of Central America and Yucatan 

Durham —-Dr Thomas Aity, lecturer m physics, 
has accepted an invitation to a chair of physics 111 the 
University of Saskatchewan Dr, Alty was Oliver 
Lodge fellow and prizeman of the University of 
Liverpool m 1921, and while at Trimly College, 
Cambridge, he worked with Sir J J Thomson at 
problems of bubble-surfaces, this research he has 
developed while m his post at Durham 

Three further lectureships have been established in 
the departments of applied mathematics, geology, and 
l>otanv > these have been tilled respectively by Mr 
E F" Baxter, assistant lecturer in mathematics at the 
University of Sheffield , Mr William Hopkins, re¬ 
search student of Armstrong College, Newcastle; 
and Miss Elsie Phillips, Isaac Roberts scholar and 
demonstrator m botany at the University of Liverpool 
The report of the Department of Pure Science at 
Durham shows that during this, its first session, ten 
papers on original work will have appeared and that 
the entry-list tor 3925-0 is full 

Leeds —On the nomination of the Senate, Prot 
J W Cobb has been elected Pro-Vice-Chancellor of 
the University m succession to Prof Jamieson, whose 
term of office expires at the end of this month. The 
Council has agreed to co-opeiate with the City Council 
in extending an invitation to the British Association 
to hold its annual meeting m 1027 at Leeds 

Liverpool —The honorary degree of D Sc has 
been conferred on Sir J C Irvine, Principal and Vice- 
Chancellor of the University of St Andrews , and 
the honorary degree of D Eng on Sir Dugald Clerk, 
formerly Director of Engineering Research at the 
Admiralty, the distinguished authority on gas and 
oil engines. 

London. —Miss Helene Reynard has been appointed 
Warden of the Household and Social Science Depart¬ 
ment, King's College for Women Miss Reynard, who 
was for some years resident junior bursar of Girton 
College and is now treasurer and secretary of Somer¬ 
ville College, will take up her new duties early in 
October 

Manchester —The following appointments in the 
Faculty of Technology have been made Dr T K. 
Walker to be lecturer m applied chemistry ; and Miss 
Manon Chadwick and Mr, A. Hancock to be assistant- 
lecturers in applied chemistry, 

Oxford.-— The annual report of the Delegates of 
the University Museum, lately published, contains a 
detailed account of the teaching given and the 
researches performed in the various scientific depart¬ 
ments of the University, together with a notice of the 
additions made during the past year to the Museum 
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collections These, m several of the departments, 
have been both numerous and interesting The list 
of accessions to the Pitt-Rivers museum covers five 
large quarto pages 

Preparations for the visit of the British Association 
m 1926 are in acti ve progress Some of the comm 1 ttees 
have already met, and an office has been secured for 
the local secretaries 

The Boyle Lecture, delivered by Prof J Joly 
dealt with the geological age of the earth, estimated 
bv the carrying of salt into the sea bv rivers, and by 
the radioactive decav of thorium and uranium The 
results of these different methods were shown to be 
fairly accordant 

In the Halley Lecture, delivered on June 17, Di 
W W. Campbell, President of the University of 
California and Director of the Lick Observatory, 
discussed the position and constitution of the star- 
group to which the solar system belongs, m relation 
to the stellar universe 

The members of the Universities Commission are 
nearing the end of their labours The Statutes of all 
or most of the Colleges have now undergone their final 
revision. 


Mr Bernhard Baron, ot Brighton, has given a 
sum of 10,000/ to the Jewish University m Jerusalem, 

Since the Imperial College of Science and Tech¬ 
nology, South Kensington, was founded by Royal 
Charter m 1907, questions of its relationship to the 
University of London have been under discussion 
The College includes as integral parts the Royal 
College of Science, the Royal School of Mines, and the 
City and Guilds (Engineering) College, and it possesses 
the fullest equipment for the most advanced training 
and research m various branches of science Unlike 
University College and King s College, it is not in¬ 
corporated 111 the University of London, though for 
the purpose of internal degrees of the University it 
was admitted as a school of the University m the 
Faculties of Science and Engineering in 1908 The 
courses of work at the College do not, however, follow 
the University syllabuses, being distinctive from them 
both as regards method and content In spite of 
this, many of the students take science degrees in the 
University m addition to their College diplomas, 
indeed, the diploma courses are of equal standard to 
those required for honours degrees at the Umversttv 
The duplication of effort and examination thus in¬ 
volved will m future be avoided through a 4 scheme 
which has been accepted by the governing body of 
the College and the University senate for the conduct 
of final B Sc (Special) and B Sc (Eng.) examinations 
for students or the College The University has 
adopted the College examinations as its own and will 
appoint the internal examiners of the College to be 
its own examiners while it will, in addition, appoint 
its own external examiners The scheme is a simple, 
business-like arrangement that might be made 
between any first-class college and any recognised 
university , but it really represents a very big step in 
principle,* and marks the beginning of an entirely new 
era in university education. It means that the 
Imperial College retains its individuality m methods of 
training while the University examinations are sub¬ 
ordinated to the teaching instead of, as hitherto, the 
teaching being controlled by the examinations For 
this satisfactory solution oi a long-standing problem 
Sir Thomas Holland, Rector of the Imperial College, 
is largely responsible, and we congratulate both the 
College and the University upon the friendly spirit in 
which the scheme now established has been discussed 
and secured 
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Early Science at Oxford. 

June 24, 1684 Mr Musgrave further informed the 
Society that if ye Jugular veins m men communicate 
one with ye other, in ye same manner, as they did in 
his Dog, we may then argue hence, that bleeding in 
ye jugulars, is more proper in some distempers 01 ye 
head, than severall physitians (who suppose no con¬ 
siderable communication between yc brain, and 
extemall jugulars) will allow. 

It was ordered, that ye Eclipse of yc Sun, on ye 
2nd of July next, be strictly observed, and that all 
things necessary for that purpose be made ready by 
that day 

Mr Walker mentioned a Barometer he has, ye tube 
of which, at about 27 inches from ye open end, tunics 
in an obtuse angle, for ye better observing yc ascent of 
ye quicksilver He was desired to shew it ye Society 
at ye next meeting 

June 26, 1688, The thanks of the Society are 
returned to Mr. President, for a letter communicated 
by him from Mr Hi 1 Iyer, being a farther account of 
customs and religion of ye Indians 

In consideration of the great pams and trouble Dr 
Wallis has been at in the care of printing Aristarchus, 
the Society give order that their thanks be returned 
to the Doctor 

Ordered that an Aristarchus be sent to Dr Garden, 
one to Dr. Middleton To the Vmversitys of Aber¬ 
deen, and Glascow, Edinborough and St Andrews 
To Mr Mohneux, and the Provost and Library of 
Dublin To Mr Ash To Mr Jessop To Dr 
Lister To the Seeretarys of the Royal! Society, and 
the Library of the Society, and the President of the 
Royal Society To Dr. Chamberlain To Mr Flam- 
stead To Dr Pitt. To the Vice-chancellor and 
Publick Library. To Mr. Halley Ordered that Mr 
Charlet deliver one from the Society to Mr. President 

The Tutenage of Japan was shewed to the Society, 
being used for paper to wrap up goods, or make sacks ; 
Of the same sort being thicker are made the tea-pots 
It is a metall finer than lead or tin, but neither the 
one nor the other The thanks are returned to Dr 
Hide for his communication of the heads of some 
Japan matters he has communicated to ye Society. 

June- 29, 1686. Mr Caswell communicated part of 
a letter from Mr Halley, wherein he acquaints him 
that he mtends to try some experiments concerning the 
specific gravity of the air A discourse of Dr Lister’s 
read, concerning the improvement of Agriculture 

July j, 1684. Mr Walker presented his Barometer, 
mentioned in ye Minutes of ye preceding week, to ye 
Society, ye tube of it, at ye distance of (about) 27 
inches from ye upper end, was bent, in an angle of 
108 degrees, for ye better observing ye motion of ye 
quicksilver, which, in ye sloapmg part of this tube, 
does rise, and fall, 2\ inches, for one inch in a tube 
exactly perpendicular 

Mr Bernard was pleased to acquaint ye Society, 
that a spot m ye Sun was seen by Mr Caswell on 
Thursday last, and by himself at J hour after 7 in ye 
morning, at which time it was not far from ye run of 
ye Sun : it appeared to be a thick firm spot, and to 
take ye same course, with that observed, not long 
since, by Mr. Flamsteed, (vid. Minutes of May 27, 
1684 ,) for it passed over near ye center of ye Sun. 
He tells us farther, that he looked after it again on 
ye Monday follow ing but could not see it; it had made 
its exit. We are promisd a more full account of this 
matter 

Dr Bathurst informed ye Society, of a relation he 
lately received out Somersetshire, concerning ye 
great damage done to ye beans in that county, by 
vast numbers of caterpillars. 
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Societies end Academies, 

London. 

Royal Society, June 18.—Lord Rayleigh : Luminous 
vapour from the mercury arc and the progressive 
changes in its spectrum. This investigation deals 
with the luminous stream of vapour observed when 
mercury distils away from the arc in vacuo. The 
lines of the arc forming known spectrum series aTe 
for the most part strongly developed in the vapour 
stream An exception is line 1850 iP— iS, which 
is strong in arc, but inconspicuous in vapour Higher 
members of various series appear in greater relative 
intensity in vapour than in the arc. The continuous 
spectrum of mercury, not noticeable when the vapour 
first emerges, becomes more conspicuous as the 
vapour matures. In the limit the spectrum tends 
to consist simply of line 2537 and continuous 
spectrum If the vapour is passed through a metal 
tube maintained at negative potential, the luminosity 
of the line spectrum in general tapers down to a 
sharp point, beyond w r hich it disappears. Line 2537 
behaves differently Much of its light tapers down 
to a point w'hich, however, is beyond the place 
where the other lines are extinguished, but a re¬ 
siduum is of a different origin and does not admit 
of extinction. The light of the band spectrum also 
passes on —J C McLennan and G. M Shrum . On 
the origin of the auroral green line 5577 A and other 
spectra associated with the aurora borealis. In 
studying the effect of large admixtures of helium on 
the spectrum of oxygen, a hitherto unknown line 
has been photographed The wave-length of this 
line has been found to be 5577'35 +0*15 A It is 
very sharp and is subject to great fluctuations in 
mtenszty. Evidence has been produced to prove 
that this line is identical with the auroral green line 
X = 5577 -350 +0-005 A This line must be attributed 
to some hitherto unknown spectrum of oxygen, and 
it is not a limiting member of the ordinary band 
spectrum of oxygen. Helium has been used to 
bring out the bands of nitrogen, with an intensity 
distribution similar to that found m the aurora. 
The possibility of metastable helium acting as the 
exciting agent m the auroral spectrum has been 
discussed —J. C. McLennan and A B. Me Lay : On 
the series spectrum of gold. Absorption spectra of 
the vapours of gold, silver and copper m the Schumann 
region have been investigated. The second members 
of principal series of doublets in the gold arc spectrum 
are \ =1646*71 (I vac.) and x =1665*75 (1 v ac.L 
Similarity exists between the term systems gold I, 
copper I, and zinc II, m respect of their inverted 9 
terms, and the term systems of gold I and copper I 
m respect to certain special * terms. The term 
systems silver I and cadmium II have not been 
shown to include either inverted 9 terms or the 
special type of ** terms mentioned.—W. A. Bone, 
D. M. Newitt and D. T. A. Townend ■ Gaseous 
combustion at high pressures, Pt V. The authors 
describe further experiments upon the explosion of 
hydrogen—air and carbon monoxide—air mixtures 
at initial pressures up to 175 atmos. It is shown, 
inter alia : That, m general, and except where 
N a -activation intervenes, as in carbon-monoxide-air 
explosions, time for the attainment of maximum 
pressure diminishes as initial pressure increases. The 
" corrected " Pm I Pi ratios for explosion of any and 
all mixtures investigated increased in notable degree 
with initial firing pressure, due probably to increasing 
opacity of the gaseous medium to the radiation 
emitted during explosions. There were no signs of 
" after-burning *' m any of the explosions when Ft' 
exceeded about 10 atmos., although it could usually 
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b$ detected when P* =3 atmos.— W. T, David : The 
«fect of infra-red radiation upon the rate of com¬ 
bustion of inflammable gaseous mixtures Two 
types of apparatus were employed : In one, radiation 
from an electrically-heated wire cod was passed into 
the explosion vessel through a window of fluorite 
or quartz. Pressure-time curves were taken during 
the explosion of identical mixtures, first when 
radiation was passed into the explosion vessel, and 
then when no radiation was passea in. In the other, 
gaseous mixtures were exploded in a vessel the 
interior surface of which was silver-plated, and could, 
therefore, be made either reflecting (by polishing) 
or absorbent (by coating with dull black paint) , by 
this means it was possible to vary the radiation 
density of those types of radiation emitted by the 
burning gases during the explosion period. Pressure¬ 
time curves were taken during explosion of identical 
mixtures taken first when the walls of the vessel 
were polished, and then when blackened tor 
hydrogen and air, carbon-monoxide and air, and 
methane and air mixtures, an increased rate of 
combustion was found in all cases when the super¬ 
imposed (first type) or increased (second type) 
radiation could be absorbed by the reacting gases 
Absorption of radiation by reacting gases promotes 
combustion , intra-molecular energy (rotational and 
vibrational) of reacting molecules is the factor (or 
one factor) concerned in combustion —R K Schofield 
and E K. Rideal , The kinetic theory of surface 
films Surface tension—concentration curves for 
aqueous solution of a number of capillary active 
organic substances give evidence m the case of 
dilute solutions in support of the unimolecular 
character of the adsorbed films The analogy 
between the lowering, F, of the surface tension, and 
a three-dimensional gas or osmotic pressure, postu¬ 
lated by Traube, has been critically examined For 
weak solutions when F exceeds some 10 dynes 
per centimetre, the surface phase is relatively highly 
condensed, and the equation F (A - B) ~xR'l, 
analogous to that of Amagat connecting the pressure 
and volume of highly compressed gases, is obeyed. 
In this equation, A is area occupied by a gm mol. 
of active substance at interface, B is limiting area 
of a gm. mol, under high compression, and x/x is a 
measure of lateral molecular cohesion. The values 
of x for fatty acids show that at a water-air interface, 
lateral molecular cohesion increases with length of 
hydro-carbon chain There is little or no cohesion 
between such molecules at a water-benzene interface. 
Sucrose molecules do not cohere at water-mercury 
interface — H. M. Macdonald : The condition that 
the ratio of the intensities of the transmitted and 
reflected electric waves at the interface between two 
media is independent of their plane of polarisation 
For a state of steady electncal oscillation between a 
closed surface separating two different dielectric 
media and a conductor inside this surface, the 
condition is that the ratio of the specific inductive 
capacities of the two media is equal to the ratio of 
their magnetic permeabilities. For a medium in 
which the ratio of the specific inductive capacity to 
the magnetic permeability is constant, the intensity 
is constant along a ray which cuts the surfaces of 
constant specific inductive capacity orthogonally, 
when the surfaces of specific inductive capacity are 
concave towards an inner surface, and tne specific 
inductive capacity diminishes outwards, the path 
of any other fay is concave towards the inner surface. 

C. V, Raman and L. A. Ramdas : The scattering 
of light by liquid boundaries and its relation to 
surface-tension. Farts I. and II.—H. Weiss; The 
apphpaiion of X-rays to the study of alloys -~F. R. 
Weston : The flame spectra of carbon monoxide and 
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water gas. The results of a spectrographte study of 
the flame of carbon monoxide, burning m air and 
various other supporting atmospheres, are described. 
In the flame of pure (undriea) carbon monoxide, 
two sets of independent interactions occur simul¬ 
taneously —(a) direct interactions between CO and 
O (1 without any intervention of steam), exciting radia¬ 
tions which give rise to the continuous and banded 
parts of the spectrum and to the characteristic blue 
colour of the flame, and (6) interactions between CO 
and OH s molecules, which originate the “ steam- 
lines " m the spectrum When hydrogen is gradually 
added to the burning gas, the relative proportions of 
the first-named interactions dimmish rather rapidly 

Cambridge 

Philosophical Society, May 18.—J F Lehmann and 
T H Osgood The passage of electrons through small 
apertures The velocity distribution was investigated 
m a beam of electrons emerging through an aperture 
in an anode to which they were accelerated by 
potential differences varying from 200 to 1000 volts 
For holes m thin sheet copper, the percentage of 
electrons in the beam with velocities equivalent to the 
accelerating field, as measured by retarding potentials, 
varied from 1 to 80 as the diameter of the hole was 
increased from 0-13 to 3-24 mms With copper 
capillary tubes of the order of 1 cm in length, the 
percentages were much higher for a given diameter, 
a 0-4 mm tube giving an 80 per cent beam This 
was the maximum attained under the experimental 
conditions 

Paris 

Academy of Sciences, May 25 —M d’Arsonval * A 
new direct-current generator giving 500,000 volts. 
In principle this consists of a condenser charged to 
high potential by means of a high-tension alternating 
current, the alternations being separated by a two- 
electrode valve With a potential of 600,000 volts 
(continuous) a spark passes between 50 cm spheres, 
28 cm. apart, the current is about 30 rmlhamperes. 
—Jean Perrin . Remarks on the preceding com¬ 
munication. If the range of the generator described 
can be extended to 5 million volts, it should be 
possible to act on the atomic nuclei and carry out 
transmutations on a tangible scale —A Desgrez, 
H. Bierry, and F Rathery Inorganic phosphates and 
hypoglycaemia produced by insulin The injection 
into an animal of a suitable dose of a solution of 
sodium or potassium phosphate, with a P„ approxi¬ 
mating to that of the blood, intensifies and prolongs 
the hypoglycaemia caused by injections of insulin — 
C. Camichel, L Escande, and M Ricaud The flow 
of viscous liquids round an obstacle The effect of 
varying velocity of flow is shown in four photographic 
reproductions.—R Koehler and C Vaney A new 
gastropod producing galls on the spines of Doro - 
ctdarts tiara, —M Gustave Andrfi was elected a 
member in the section of Rural Economy, in succes¬ 
sion to the late L Maquenne —B de Ker6kj&rt6 : 
Families of surfaces and of curves —Bertrand 
Gmmbier: The asymptotic transformation of M. 
Bianchi and the curve of M. Picard of ruled surfaces 
the generators of which belong to a linear complex, 
—R. H, Germay * Implicit periodic functions and 
periodic solutions of partial differential equations.— 
N* Lusin. The projective ensembles of Henri 
Lebesque.— — Eydoux: The flow of liquids with 
and without velocity potential. Application to 
turbine buckets.—Boris Stetchkine : The determina¬ 
tion in an incompressible fluid of the velocity potential 
due to a vortex tube. — P. Lecomte du NoOy: An 
apparatus for the rapid measurement of the surface 
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tension at the surface of separation of two liquids. 
The influence of temperature —Stephane Dom- 
browsky The regime of concentrations established 
by lateral diffusion in a convection current—M 
Lardry Study of the piopagation of short waves (m 
wireless telegraphy) An account of the phenomena 
observed (fading, scintillation) of signals of wave¬ 
lengths of 450, 11 <5, aiul 50 metres at distances 
between 180 and 4500 kilometres Phe superionty 
commonly attributed to the shortei wa\e-lengtlis 
was not < onfirmed —E Briner Remarks on the 
origin of radioactivity It has been advanced as a 
difficulty against the acceptance of the theory of the 
spontaneous)} explosive atom, that the enormous 
emission of energy accompanying this change is ir¬ 
reconcilable with the exothermic synthesis of the 
elements starting with their primordial constituents, 
protons and electrons The autlioi shows In analogies 
diawn fiom the destruction ot chemuul molecules 
that there is no real incompatibility between the 
radioactive atom, the destruction of which frees a 
large amount of energy, and the exothermic foima- 
tion of the atom—Mile Ifeithe Perrette Contribu¬ 
tion to the study of the isotopv of lead A comparison 
of lead extracted born a pitchblende (Belgian Congo) 
with an atomic weight of 206 14 and ordinaly lead 
of atomic weight 207 2 The densities were radio¬ 
active lead, ji 278, common lead, n ^30, and t>oth 
had the same atomic volume In llie comparison of 
the arc spectra, the Fabrv and Perot interference 
method was used, the diameters of the rings formed 
by the corresponding lines of the two isotopes being 
measured All the lines have shown a difference in 
the same sense with an mciease in the wave-length 
for the lead with the lowest atomic weight —Nobuo 
Yamada The long range particles emitted by the 
active deposit of thorium The experiments described 
prove that the active deposit of thorium emits only 
one group of a paitides of 11 *5 cm range, m addition 
to the ordinary a rays The two other groups iound 
by Bates and Kogers were not confirmed — — 
d’Huart The absorption of water \apour and of 
some other vapours by the surface of glass An 
apparatus is described and figured wdnch can be used 
to measure the amount of water vapour adsorbed by 
glass surfaces It can also be used to determine the 
vapour density of very volatile liquids —Paul Pascal . 
Magnetochcmical researches on the formation of 
closed chains and nuclear groups in organic com¬ 
pounds— — - Grandadam 'I he purification of 
potassium and sodium cyanides Their melting 
points The purification of the alkaline cyanides can 
be effected by solution and recrystalUsation in liquid 
anhydrous ammonia The melting points were deter¬ 
mined in a silver crucible in an atmosphere of dry 
nitrogen, using a gold-silver thermocouple Sodium 
cyanide melts at 564° C , potassium cyanide at 634“ C. 
—I 7 Bourion and J Picard The kinetic study of 
the reduction of mercuric bromide by sodium formate 
—V Auger A new type of alkaline borates ; the 
pentaborates —Pierre Lesage * Inheritance of the 
early character and the conservation of this character 
in old seeds — P Lavialle The antipodes and the 
chalazian region of the ovule of the Dipsacece.—Jules 
Amar Cellular hydration and vitality —J Cluzet, 
A Roch&uc, and Th Kofman . The variations of the 
agglutinating powei of a mixed immunoserum under 
the influence of a continuous electric current—A, 
Vandel . Physiological amixia and incipient species in 
the isopod Tncohniscus ( Spilomscus ) provisorins .— 
Phil hope Bunau-Varilla and Emile Techoueyres In¬ 
duced antisepsis or, in other words, the microbacidial 
action exercised at a distance, without material 
contact, on a bacterial dilution by a very dilute 
solution of sodium hypochlorite. 
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Bulletin of tho National Research Council. Vol. 10, Part 1, No 61, 
Mai oh . Radioactivity Report of Committee on X nytt and Radio* 
activity, National Research Council. By A F. Kovarik and L. W 
MoKaehan Pp 203 (Washington National Academy of Sciences,) 
2 25 dollars , 

Obfwrvatolre d« Zl*ka*wel Notea de msmologie, No fl * Etude eur le 
ondes dilatation et Jew ondee da condensation Principal! x Hitmo- 
^mmrniw, 1924 Par le R 1'. K Gherzi Pp. 22-Hl planches (Zi ka-wel, 
Changdiai ) 

Annual Report of the Auckland Institute and Museum fur 1924-1925, 
adopted at the Annual Meeting held February 27th, lt'26 Pp, ST 
(AuLklaud, New /ualaud ) 

Journal of the College of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan Vol 15, Part 3 ’ An Enumeration of the Butterflies and 
Mo the from Saghallen, with Description* of now Species and Subspecies 
By Di 8 Matmmuia Pp 83 plate* 8-11 (Sapporo) 

Imperial Department oi Apiculture for the West Indies Report on 
the Agricultural Department, Grenada, Jamiaiy-December 1924. Pp iv 
| 11 (Trinidad ) txt 

Thu Hr twice Report* of the Tohoku Imperial University, Hondai, Japan 
Se< uiul Serin* (Geology) Vol 7, No 2 A Geological Problem concerning 
the miHpfl Coral Reels of the Tlinklu Islands and Taiwan , a Consideration 
IxiHtjd ou the Fossil Foramimfeia Faunas contained in the raised Ooial 
Reef Formation and ihe youngest Deposits Underlying It By HlaaWar*u 
Tube and Hh«>shli<i Haiiwwa Pp 29 f-6 plates (Tokyo and Hendal. 
M a nut'll Co Ltd ) 

Indian Vledltal Research Memoirs Memoir No 3 Supplementary 
Senes to the Indian Jaurtud of Mutual liewairh Provisional List and 
Reference Catalogue of the Anophelim Part l Provisional I.ist of 
Specie* PaitJ Descriptive Synopsis By Lfc,*Oo) 8 B Christophers. 
I*]) 105 (Cali utta . Thacker, Spmk and Co ) 112 rupees , lia tW 

Department of Commerce Bureau of Standards MHddlnneous Publi¬ 
cation ul the Buteau of Standards, No t!3 Report of Board of Visitor* to 
Bureau of Standards of the Department of Commerce for the Secretary of 
Commerce Pp lv + 34 (Washington Government Printing Office) 
5 ( euts 

Hundredth Annual Report of the Committee of the Bath Royal Literary 
and Sunntilk Institution fni the V«nr luJ 4 pp id (Bath ) 

Aeronautical Resoaich romniittee Reports and Mi mor.mda, No 990 
(E 13) Vaiiation of Engine Power with Height By H L, Stevens 
(U 4 Engiims 50, T 1052 ) Pp Sj 11 plates 9d net Reports and 
MemoianJa, No ufll (R 14) The Vaiiation of Engine Power with Height 
By II M Garner and W G Jennings (B l Engines 51, T 1904 ) Pp, 
J f n plates Of/ net (I.ondon . II M Htutinnery Office ) 

Proceedings of the Royal Society of Kdmbuigli, Hess!on 1924-1926 Vol, 
45 Part‘i, Nf) 18 Tho Equation of Conduction of Heat By Marion 0. 
Gray Pp 230 244 1« Vol 45, Part », No 19 Note on Professor 

Whlttakei s Atomic Model By John A Eldrldgn Pp. 245 248 9d. 

Vol 46, Parts, No 20 Unilateral Vasoligation on the Senile Male of the 
Doniastii Fowl By F A E Crew Pp 249 251 fld (Kdmbuigh . R 
Grant and Son London Williams and Norgate, Ltd ) 

Thn Physical So< ietv of London Proceedings Vol 37, Part 4, June 
15 Pp 195*267 (London Fleetway Press, Ltd ) 6v net. 


Diary of Societies. 

MONDAY, Junk 20 

Akistotkluj* Society (at University of London Club), at 8 -Frof W H 
Moherly Some Ambiguities in the Retributive Theory of Punishment 

TV BSD AT. Jun* 80 

Rovai Dublin Boom v, at 4 15 

Rovai Antbrorolooical Imn itotk (Indian Section), at 8 16 —II de 8 
Oodrington • Periods in Indian Artluro'ogy 

Intkhn ational Cokobkss up IUdiouhiy (at Royal Society of Medicine), at 
8 30 — Reception 

WKDNBSDA K, July 1 

Internationa! Conoress or Radiology (at Central Hall, Westminster), 
at 2.30 —Official Opening — At 9 r m.—D ue de Broglie - Absorption of X 
and y Radiations and the Secondary Radiations which aooompany them 
(SUvrtnuH Thompson Memorial Lecture). 

THURSDAY, Jolt 2. 

International Conor fas ok Radiology (at Central Hall, Westminster), 
at lo a x 

FRIDAY , Jolt 8. 

International Conoheks ok Radiology (at Central Hall, Westminster), 
at 10 a.m ; at 9 p m -Sir Berkeley Moyrjban, Bart • Tlie Relationship 
of Radiology and Surgery (Mackenzie Davidson Memorial Lecture). 

Gvo louist*’ Absomavion (at University College), at 7.3a—Prof. W. W. 
W r stt* . The Geology of South Shropshire (Lecture). 

SATURDAY, Juiy 4. 

iNinttNAnoNAL CoNnuHiis ok Radiology (at Central Hall, Westminster), 
at 10 a m 

Bhitish Mycolooicai Society (Phytopathologleal Excursion to Cam¬ 
bridge) - Prof Sir R. H. Uiffen and F. L. Bngledow: The Inheritance 
of Disease Resistance, —F. T. Brooks and W. Moore: ftllyerdeaf 
Disease— N. J. G, Smith• Helm 1 nthogporium Disease of Cereals,— 
D Weston: The Control of Bunt in Wheat—It 0. Woodward: 
Apple Mildew,—Mrs. M N. Kidd: Fungal Invasion In Apples In 
Relation to Senescence.—8. M. Wadhatn: Clover Rot—A. Smith t 
Perennial Rust MyOelfa.— prof. Nuttall, Dr. Hare, and Mr. Tait: 
Fungi Pathogenic to Matt. 
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Tbe Centenary of the Discovery of Benzene. 

1 * 


Michael Faraday. 


A FEW weeks ago we published a special supple¬ 
ment in connexion with the centenary of the 
birth of Huxley : this week we are presenting a supple¬ 
ment containing the principal addresses which were 
delivered in the Royal Institution during the celebration 
of Faraday’s discovery of benzene. Whereas Huxley's 
reputation is based as much upon his championship 
of evolution, of freedom of thought, and of enlightened 
education, as upon his researches in biology, the fame 
of Faraday rests almost entirely upon his striking 
contributions to scientific knowledge. His ambit was 
thus more circumscribed than that of Huxley, but his 
discoveries were more revolutionary, both in their 
effects on the development of theory and in their 
subsequent practical applications. In the latter 
connexion we refer more particularly to his discoveries 
of magneto-electric induction and of benzene. The ' 
electrical industries, together with the industries based 
upon benzene, constitute overwhelming proof—if 1 
proof be needed—of the value of research in pure 
science. 

In attempting to estimate the place of Faraday 
among the world’s great men, one is at a loss whether 
to value highest his superb skill as an experimenter, 

, the originality and perspicacity of his thought, or his 
' greatness as a man. Comparisons are no less difficult 
t- fran they are odious, but few would gainsay that in 
■ view of the scanty material means he had at his dis- 
pn«*l, and of the fact that he did not rely upon pupils 
pr assistants, Faraday has had few, if any, equals as an 
, experimenter. In the sphere of thought, he was not 
only a master of deductive and inductive reasoning, 

* bat pito he possessed the priceless gift of a vivid and 
imagination. Much of his work was far in 
. advanea of his time, and hence we find his ideas still ; 
r tapiriog scientific research, his experimental dis- 
1 xmrsriesatiU being transformed into great and growing | 
His views on the nature of electricity and ! 
bad on the correlation of the different forms j 
;, - : 'a^MmyJM«Mowed in a remarkable way the results j 
■.V .SBL ; but,as Hehnholtt wid,"New J 


ideas need the more time for gaining general assent 
the more original they are, and the more power they 
have to change the broad path of human knowledge.” 

Faraday’s gift of original thought was most con¬ 
spicuous in his purely physical work, and except in the 
border-line Tegion of electro-chemistry, his chemical 
discoveries were mainly the outcome of great experi¬ 
mental skill. Thus his discovery of benzene did not 
result from any previous train of reasoning or con¬ 
catenation of ideas, but from brilliant technique. 
Though chemists and physicists may dispute possession 
of his scientific soul, we believe that he was a physicist 
au fond 1 his chemistry was not, however, the " dirty* 
part of physics,” in the words of Prof Cohen’s amusing 
quotation. It is quite probable that our successors 
will cease to regard chemistry and physics as separate 
sciences, and if they do, Faraday, before all others, will 
rank as the artificer of the union. “ Talent may frolic 
and juggle, genius realises and adds,” said Emerson, and 
Faraday's supernormal gifts of insight and experi- 
J mental skill will always mark him out as one of the 
greatest master-builders of physical science. 

To Faraday’s character as a man, we have most 
eloquent tributes from Tyndall, Bence Jones, Gladstone, 
Dumas, and others. Actuated by a laudable if un¬ 
scientific motive, biographers are apt to discard material 
which reflects adversely upon those whose lives they 
describe* In the case of Faraday they cannot lay 
themselves open to this imputation; his failings were? 
extraordinarily few, and his real life was quite as 
beautiful as any romantic or hero-worshipping bio¬ 
grapher could imagine it to have been. Except in the 
sphere of religious belief, Faraday and Huxley had 
many common traits. Each had a very strong sense 
of justice, and an unswerving respect for truth, to 
which was added an unquenchable enthusiasm for the 
verities of science. The lives of both weire permeated 
by the highest moralpurpose, and no one who tries to 
follow in their footsteps can hut feel that greataa were 
their contributions to natural knowledge, ev^n greater 1 ' 
were their characters as men*. 
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Faraday as a Chemist* 1 

By Sir William J. Pope, K.B.E., F.R S., Professor of Chemistry, University of Cambridge. 


M ICHAEL FARADAY was bom in 1791, as the 
son of a working blacksmith in London. 
During the distress of 1801, when com rose to more than 
9 1 a quarter, his family received public relief, and one 
loaf of bread was allotted weekly to the nine-year-old 
child His systematic education was rudimentary in 
character, for in his thirteenth year he became errand- 
boy to a bookseller in the neighbourhood of Manchester 
Square, and was entrusted with the duty of distributing 
the Sunday newspapers 

So lowly an introduction to life might seem to 
furnish but a slight foundation tor a great scientific 
career Yet Faraday became Director of the Labora¬ 
tory of the Royal Institution in his thirty-fourth year, 
and succeeded Sir Humphry Davy in the chair of 
chemistry m 1827 ; on his death in 1867 he was 
mourned by piactieally every learned academy in the 
civilised world as one of the foremost of the great 
chemists and physicists of the first half of the nine¬ 
teenth century. Many of Faraday’s discoveries and 
much of his mode of interpreting chemical observations 
still persist as sources of inspiration to the chemist of 
a century later The task of tracing the career of 
this great scientific luminary, of trying to decipher 
the stages in his major discoveries and of learning how 
his dominating position in science was attained, is an 
interesting one, it is also an illuminating one as showing 
how the exercise of industry and ability can reduce 
to negligible proportions the effect of faulty early 
education and of absence of family support. 

Faraday was apprenticed as a bookbinder to his 
employer in 1805 ; his indentures note that ** m con¬ 
sideration of his faithful service no premium is charged ” 
He has told us that whilst an apprentice he read a 
great number of scientific books which came under 
his hands, and the correspondence which he left shows 
that he was m the habit of discussing with keen 
enthusiasm a large variety of scientific topics , he 
attended a few lectures on natural philosophy by 
certain private individuals who were m the habit a 
century ago of advertising such discourses. Early in 
1812 a customer of his master’s shop enabled him to 
attend four of Sir Humphry Davy’s lectures in this 
theatre; we are told that he sat in the gallery just 
above the clock, and that he carefully elaborated his 
notes upon the experiments shown and the explanatory 
discourses. Faraday’s contemporary correspondence 
makes it dear that he became captivated by the charm 
of manner and the skill in exposition and experiment 
of the master; he got into contact with Davy, and on 

1 Discourse delivered the Royal Institution on Friday, June xa. 


March 1, 1813, was appointed by the Managers as 
assistant in the Laboratory of the Royal Institution. 

Faraday’s scientific career had commenced, but it 
had commenced in circumstances which would have 
discouraged any but the most intrepid. The first 
piece of work in which he was called upon to assist 
Davy consisted in experiments on the newly discovered 
nitrogen chlonde ; six weeks after he came to the 
Royal Institution he was writing to a friend describing 
the injuries from which he and his master were suffer¬ 
ing by the premature explosion of this capricious 
substance Although this frequency of bodily hurt 
must have been very disconcerting to an entire novice 
in chemical experiment, Faraday seems to have ac¬ 
cepted it without demur or complaint, and as a neces¬ 
sary incident to the occupation which he had now 
definitely determined to adopt Indeed, a month later 
he writes lus friend at some length, and with no little 
perspicacity, upon the conduct of lectures and the 
behaviour of lecturers. He observes that “ polite 
company expect to be entertained not only by the 
subject of the lecture, but by the manner of the 
lecturer , they look for respect, for language consonant 
to their dignity, and ideas on a level with their own/’ 
This youth of twenty-one years of age was by no means 
unprecocious ; he observes that “ a lecturer should 
appear easy and collected, undaunted and unconcerned, 
his thoughts about him, and his mind clear and free 
for the contemplation and description of his subject.” 

In the autumn of 1813 Sir Humphry Davy left 
England for an extended tour through France, Italy, 
and Switzerland, taking Faraday with him as assistant 
and amanuensis This journey, which lasted about 
eighteen months, appears to have been the only 
occasion on which Faraday left England for any length 
of time, and it undoubtedly exercised a great influence 
on his future life. The travellers carried chemical 
apparatus with them, visited a large number of foreign 
chemists, and themselves experimented on the novel 
problems laid before them. They experimented with 
the newly discovered element, iodine, with which- 
Ampere provided them, and of course prepared the 
explosive nitrogen iodide; they visited Chevreul’s 
laboratory, and attended a lecture by Gay-Lussac. 
Leaving Paris they drove across the Alps into Italy; 
at Genoa they studied the electrical discharge from 
the torpedo fish, and spent some time in Florence 
burning diamond with the aid of the great burning- 
glass in the Accademia del Cimento; they visited 
Vesuvius, made the acquaintance ofVoka,and Faraday 

made copious notes on the firefly and the glow-worm. 

' * f 1 1 ' \ v 

1 11 *' NK ' l 1 ' )L\\ ' 



1003 


Supplement to 44 Nature” June 27, 1925 


Th<y collected the natural inflammable gas at Pietra 
lUta, and identified it as methane in the laboratory of 
the Florentine Academy. 

This lengthy journey, much of it in a country with 
Which ^England was at war, must have been of in¬ 
estimable benefit to Faraday; he acquired some 
acquaintance with the outside world, and the insularity 
and indeed petulance which he occasionally displayed 
in his letters concerning the manners and customs of 
people with whose language he was unacquainted, 
reveal his need for the wider experience thus afforded 
him. He saw the commanding position which Davy’s 
genius as an experimental philosopher had acquired 
for him in European science, and, what was possibly 
of even more permanent importance, he had occasion 
to realise that the homage deservedly paid to his great 
master had led, perhaps, to some deterioration in 
those personal qualities which might be expected to 
accompany intellectual eminence. 

In May 1815 Faraday recommenced work at the 
Royal Institution, and shortly afterwards took posses¬ 
sion of living apartments in this building. It must be 
remembered that this period was one of extraordinary 
interest in connexion with chemical science. The 
sound experimental work of the previous century had 
freed the natural philosopher from the mystical and 
metaphysical trammels imposed by the alchemists, and 
had just led, through the work of Lavoisier, to an 
appreciation of the fact that quantitative measure¬ 
ments of weights and volumes had become the basis of 
an imminent great development in chemistry. Shortly 
before, Davy had overthrown Lavoisier’s view that 
oxygen was the acid-forming element, had shown that 
hydrogen chloride contains no oxygen, and had proved 
that “ oxymuriatic acid ” was an elementary substance 
which he called chlorine; he had displaced caustic 
soda and caustic potash from their position as elements, 
and isolated from them the elementary metals sodium 
and potassium. Dalton had just enunciated the atomic 
theory, and Avogadro had stated his famous hypothesis 
that equal volumes of gases contain the same number 
of molecules under similar conditions of temperature 
and pressure; both these fundamental statements of 
principle were destined to survive to the present day 
as logical deductions from experimental observation. 
The next few years were to see the popularising of 
chemical science by the introduction of Davy's safety 
lamp for use in coal mines, an invention which was 
probably greater than any other asset in determining 
the increasing industrial activities of Great Britain. 

This was the atmosphere in. which Faraday found 
himself when he made his permanent home at the 
Royal Institution in 2815; his publications of the 
succeeding few years show that he occupied himself 


busily in expanding his knowledge of science and in 
developing his remarkable talents as an experimenter. 

Faraday's first contribution to chemical knowledge 
was a very modest one, and consisted in the examina¬ 
tion of an Italian lime of volcanic origin; this was 
published in 1816, and was followed by some comments 
by Humphry Davy. His next essay was more am¬ 
bitious. In 1816 the professor of mineralogy at 
Cambridge, E. D Clarke, published a paper on the 
uses of the oxy-hydrogen blowpipe, an instrument 
which had been introduced by the American chemist, 
Robert Hare, in 1802. But whilst Hare fed hydrogen 
and oxygen separately into the blowpipe, Clarke pro¬ 
posed actually to use a mixture of the two gases in 
the requisite proportion , this involved the introduc¬ 
tion of some device for preventing the fiame from 
striking back and causing the explosion of the mixed 
gases in the reservoir At this time Davy had per¬ 
fected his safety lamp for use in the coal mines, and 
during this work had been led to reflect upon the 
various ways in which flame could be prevented from 
travelling through a body of inflammable gas ; at 
Davy’s suggestion Clarke caused the mixture of 
hydrogen and oxygen to pass through a short t apillary 
of glass before entering the blowpipe The explosion 
wave was extinguished by the cold walls of the capillary, 
and thus the risk of the explosion of the resen oir of 
gas was diminished , the risk was not entirely avoided, 
for Henry Gunning, in his “ Reminiscences of Cam¬ 
bridge,” notes the dangerous character of the oxy- 
hydrogen blowpipe as used by Prof. Clarke, who was 
a somewhat eccentric and superficial enthusiast. At 
all events, Clarke succeeded in volatilising gold and in 
burning diamond with his blowpipe, and in 1817 
Faraday published a note describing the repetition and 
exteasion of Clarke's Jesuits; it will be recognised that 
no little experimental skill had to be exercised in order 
to avoid the occurrence of a disastrous explosion. 
Shortly after, Faraday described an apparatus in which 
Davy’s experiment of burning diamond can be per¬ 
formed in an enclosed space; the diamond is carried 
in a platinum capsule suspended in a glass globe filled 
with oxygen, and a jet of hydrogen, ignited by an 
electric spark, is used to heat the diamond to its 
ignition temperature. 

Faraday’s earlier papers were of the nature of short 
notes, and were published in the Quarterly Journal of 
Science - 9 this was the organ of the Royal Institution, 
and had been started by Brande in 1816. Faraday's 
first paper in the Philosophical Transactions of the 
Royal Society appeared in 1821, and described the dis¬ 
covery and properties of hexachloroethane, CC 1 8 . CC1*, 
and its conversion into tetrachlorocthylene, CC 1 2 , CQ a . 
Six months later he described and analysed another 




ioo 4 


Supplement to 11 Nature " June %‘ j , 1925 


compound of carbon and chlorine, which Dr, Hugo 
Muller showed later to be hexachlorobenzene, 
by a curious coincidence Faraday thus had a simple 
derivative of benzene in his hands several years before 
he discovered benzene itself. 

It is remarkable that in these papers, and in their 
author's other incursions into organic chemistry, no 
trace is found of a kind of mysticism which attended 
the treatment of carbon compounds almost until the 
middle of the nineteenth century. Lavoisier had 
shown that the majority of chemical substances pro¬ 
duced as the result of animal or vegetable life contain 
carbon, and we still retain the name organic as de¬ 
scriptive of the carbon compounds. About 1760 the 
French naturalist, Bufron, stated that “ there exists 
a living organic substance, universally distributed 
throughout all animal or vegetable substances, which 
serves equally for the nutrition, for the growth, and for 
the reproduction of animals and vegetables.” Even 
in 1849 Berzelius wrote that “ the elements seem to 
obey quite other laws in living nature than in inorganic 
nature , the products which result from the reciprocal 
action of the elements thus differ in the two cases If 
we could succeed in learning the cause of this difference 
we should hold the key to the theory of organic chem¬ 
istry ; but this theory is so well hid that we have no 
hope of discovering it.” The same idea of the existence 
of a vital force as provocative of chemical changes in 
living matter is common to these two writers, separated 
by nearly a century. The hexachloroethane and the 
tetrachlorocthylene were typical organic compounds ; 
they were produced from ethylene, which in turn had 
been prepared from alcohol obtained by the fermenta¬ 
tion of sugar. It is characteristic of Faraday's broad 
outlook upon chemistry that he should have dealt 
with organic compounds as subject to the same laws 
as govern chemical substances in general; in this 
modernity of conception he anticipated many of his 
successors 

Whilst this work was in progress Faraday was 
engaged in an investigation of the alloys of steel in 
conjunction with James Stodart ; this had for its 
object the improvement of steel intended for the 
manufacture of cutting instruments and the diminution 
of the tendency to rust. A large number of new 
alloys were prepared and studied ; some, such as those 
with platinum, had little tendency to rust, those with 
rhodium could be forged and tempered, and the silver- 
steel alloys were used for some time for the manufacture 
of such articles as fenders. Although Faraday occa¬ 
sionally presented his friends with razors forged from 
certain of his new alloys, the work found no considerable 
technical applications; the modern extensive use of 
nickel-steel and chromium-steel, both of which Faraday 


prepared, suggests that the work was in advance of 
the needs of the times. 

Another piece of work undertaken in i8$a led to 
results of far-reaching importance, Humphry Davy 
had shown that the supposed solid chlorine obtained 
by cooling moist chlorine is really a hydrate of this 
element; Faraday determined the composition of this 
unstable compound as, roughly, CI a . ioII a O, but the 
exact composition is not yet known. On sealing the 
substance up in an inverted V-shaped tube, and warm¬ 
ing the arm containing the chlorine hydrate, Faraday 
observed that chlorine was given off, and became 
condensed to a yellow liquid in the empty arm; the 
hydrate had decomposed and the evolved chlorine had 
been liquefied by the pressure set up during its libera¬ 
tion. On cooling the arm containing the liquid chlorine 
to o° C. and then opening the tube, part of the chlorine 
boiled off and the remainder became, in consequence, 
so cooled that it remained liquid under atmospheric 
pressure Faraday estimated that the temperature 
so attained must have been lower than -47 0 F., 
and, as we now know, it is about -47° F. He also 
found that chlorine could be liquefied at ordinary 
temperatures by four or five atmospheres pressure. 
The novel device of liquefying a gas by taking advantage 
of the pressure set up in a closed vessel by liberating 
the gas in a closed vessel, was clearly capable of wide 
application, and its inventor immediately used it for 
the liquefaction of sulphur dioxide, hydrogen sulphide, 
chlorine dioxide, nitrous oxide, cyanogen, ammonia, 
and hydrogen chloride. His interest in the subject 
aroused, he proceeded to liquefy a number of more 
refractory gases by cooling them under pressure in a 
bath of solid carbon dioxide and ether, and also 
succeeded in converting hydrogen bromide, hydrogen 
iodide, sulphur dioxide, hydrogen sulphide, nitrous 
oxide, ammonia, and other gases into crystalline solids. 
The systematic study of the liquefaction of gases 
initiated by Faraday provided the foundation for much 
of the most brilliant work done within these walls by 
another great experimental genius, the late Sir James 
Dewar. 

We now arrive, in this brief survey of Faraday’s 
chemical work, at the moment of that important dis¬ 
covery which laid the foundation of more than one- 
half of modem organic chemistry and of one of the 
most important branches of chemical industry; this 
was the discovery of benzene, which was announced to 
the Royal Society on June 16, 18255. 

Early in the last century the Portable Gas Company 
was engaged in making illuminating gas by dropping 
wlrnte or cod oil into a furnace maintained at a red 
heat; the inflammable gas produced by this process 
of destructive distillation was subjected to a pressure 
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of about thirty atmospheres and stored in portable 
vessels. These latter were then transported to private 
houses and other buildings, and the gaseous contents 
burnt for illuminating purposes. During the process 
of compression a liquid was deposited, each 1000 cubic 
feet of gas yielding nearly a gallon of this oil Faraday 
subjected this condensed liquid to careful examination, 
and separated from it a compound of carbon and 
hydrogen which he termed bicarburet of hydrogen ; he 
made a detailed study of this substance, and the 
analytical results which he obtained, translated into 
the modern nomenclature, give its molecular com¬ 
position as C a H e . 

The memoir in which Faraday describes the isolation 
of this hydrocarbon is written in very sun pie language, 
but it reveals throughout the handiwork of a genius in 
experimentation and of an unrivalled master in the 
interpretation of experimental results Thus, at this 
early date, and with the very modest appliances at 
his hand, the experimenter separated benzene m a 
state of purity from a very complex mixture , he 
found that it solidified on cooling, and gave its melting- 
point as 5 5 0 C, the correct melting-point being 5 44 0 
lie determined the composition of the hydrocarbon by 
a method so ingenious that it might well tax the skill 
of the modern worker He evaporated the hydro¬ 
carbon into a known volume of oxygen, noted the 
increase in gaseous volume, exploded the mixture in 
the eudiometer and noted the diminution in volume, 
then treated it with caustic potash solution and observed 
the further diminution in volume due to the removal 
of the carbon dioxide. The data thus obtained give 
the proportion of carbon to hydrogen, and also the 
density of benzene vapour as compared with hydrogen 
as the standard ; Faraday hence calculated the vapour 
density as 39, which is the correct value. 

This exhibition of real mathematical power as a 
mode of unravelling a complicated skein of quantitative 
data was followed by a profound study of the chemical 
behaviour of the new substance, Faraday noted that 
chlorine is without action on benzene in the absence 
of sunlight, but that when the mixture is exposed to 
sunlight, vigorous action occurs with evolution of 
hydrogen chloride; ho succeeded in separating the 
solid chlorination product, obviously ^-dichlorobenzene, 
from the liquid residue containing the o-isomeride. 
This was the first occasion on which the catalytic 
activity of sunlight in promoting the action of halogens 
on the aromatic hydrocarbons had been observed, and 
it is perhaps superfluous to remark that this particular 
aspect of catalytic activity is still growing in im¬ 
portance and is still a subject for scientific study. 

Many other points in this memoir of Faraday’s might 
well call lor distinction, but it will suffice to recall the 


comment passed upon the paper by Berzelius : " One 
of the most important chemical investigations which has 
enriched chemistry during 1825 is without doubt that 
of Faraday on the oily compounds of carbon and 
hydrogen obtained by compressing the gases obtained 
by the decomposition of fatty oils ” The great Swedish 
chemist, himself the intellectual giant of the quantita¬ 
tive chemistry of his day, was impressed less by the new 
facts recorded than by the consummate art exercised in 
their elicitation and by the conviction that a new epoch 
had dawned m organic diemistry. 

The bicarburet of hydrogen which Faraday separated 
from the gas obtained by the destructive heating of an 
animal oil was prepared by an entirely different means 
some ten years later. Mitscherlu h obtained it in 1834 
by distilling benzoic acid with lime, and proposed to 
give it the name benzin bet ause of its relation to benzoic 
acid, which in turn derived its name from its original 
source, gum benzoin , Liebig objected to this name and 
proposed that it should be named benzol. Liebig’s 
statement, made in 1834, that benzol could be obtained 
from coal, is possibly based on a misreading of Faraday’s 
papier in which he states that he had not been able to 
obtain it from coal-tar The presence of benzol in coal- 
tar seems to ha\e been first noted by John Leigh in 
1824, and this observation was confirmed by Jloimann 
in 1845 ; in 1849 Mansfield was manufacturing benzol 
on a factory scale from coal-tar, and indeed lost his life 
in 1856 as the result of a fire which occurred whilst he 
was preparing the compound The name benzol still 
survives as descriptive of the technical piroduct, but the 
chemical name of the substance has now become 
benzene. 

Benzene is the first member of a long series of com¬ 
pounds of carbon and hydrogen, the so-t ailed aromatic 
hydrocarbons, which are closely related in chemical 
constitution and chemical behaviour. The second 
member of the senes is toluene, C 7 H 8 , which was dis¬ 
covered by Pelletier and Walter in 1837, ahd is also 
separated in large quantities from coal-tar. Before 
discussing the modern importance of this particular 
series of aromatic hydrocarbons, it may be well to refer 
to others with which Faraday was closely associated. 

The hydrocarbon naphthalene was observed as a 
crystalline deposit in an apparatus used by Garden in 
1819 for the distillation of coal-tar; its separation from 
coaLtar was described by John Kidd, the professor of 
cheniistry at Oxford, m January 1820. The chemical 
composition of naphthalene was determined by Faraday 
early in 1826; Faraday prepared the two isomeric 
derivatives, now known as the naphthalene a- and 
/2-sulpKonic acids, and contributed further particulars 
concerning the behaviour of this hydrocarbon. The in¬ 
terest aroused in the components of coal-tar by Faraday’s 
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remarkable work on benzene and naphthalene led to 
a rapid increase in our knowledge of the composition 
of this raw material In 1832 Dumas and Laurent 
separated anthracene from it, and, up to the present 
time, some thirty aromatic hydrocarbons, and more than 
that number of other aromatic compounds, have been 
extracted from this product of the distillation of coal 

It is worth while, if merely as an object-lesson 
exhibiting the vast influence which can be exerted on 
the world’s affairs by some originally modest piece of 
scientific research, to consider the scope and magnitude 
of the progress made as a result of Faraday’s discovery 
of benzene one hundred years ago. 

The whole of the great coal-tar colour industry sprang 
from Faraday’s study of coal-tar. In 1856 the late 
Sir W. IT. Perkin made the first coal-tar colour, Perkin’s 
Mauve, from coal-tar benzene ; and at the great Exhi¬ 
bition of 1862 a large number of such artificial colouring 
matters were displayed. So rapid had been the progress 
made during half-a-dozen years that in 1862 Hofmann 
was able to write as follows concerning benzene . 

" For years the newly discovered compound could 
claim scientific interest only. In this investigation, as 
indeed throughout the whole senes of his immortal 
researches, Faraday's object was the elaboration of 
truth for its own intrinsic value and beauty ; and in 
the samo spirit has the work been continued by those 
who, after Faraday, engaged in the further scientific 
examination of the subject Nobody, in those early 
days of benzol, when the substance simply existed as 
a laboratory curiosity, dreamed of the bnlhant career 
looming in the distance for this body, nor of the mar¬ 
vellous transformations it was destined to undergo " 

Since the earlv days when Hofmann was moved to 
use these words, the development of coal-tar colour 
manufacture has proceeded with progressive rapidity , 
the number of coal-tar colours now recognised as of 
technical value is of the order of 1200 Whilst the 
earlier artificial dyestuffs, although brilliant in colour, 
were often fugitive to light or to washing, we are now in 
possession of coal-tar colours which are more fast to 
light and to washing than indigo, madder, or any of the 
stable dyestuffs known to our ancestors. Many of the 
newer aromatic artificial dyes persist even when the 
fabric on which they are deposited has rotted away. 
The late Lord Playfair, and many other chemists, saw 
that the coal-tar colour industry was likely to influence 
in a remarkable manner the industrial fortunes of Great 
Britain. Hofmann put this view forward in 1862 in a 
remarkable passage : 

" For, if coal be destined sooner or later to supersede, 
as the primary source of colour, all the costly dyewoods 
hitherto consumed m the ornamentation of textile 
fabrics ; if this singular chemical revolution, so far 
from being at all remote, is at this moment in the very 
act and process of gradual accomplishment—are we 
not on the eve of profound modifications in the com¬ 
mercial relations between the great colour-consuming 
and colour-producing regions of the globe ? Event¬ 


ualities, which it would be presumptuous to predict at 
certain, it may be permissible to forecast as probable ; 
and there is fair reason to believe it probable that, 
before the period of another decennial Exhibition shall 
arrive, England will have learned to depend, for the 
materials of the colours she so largely employs, mainly, 
if not wholly, on her fossil stores. Indeed, to the 
chemical mind it cannot be doubtful that in the coal 
beneath her feet he waiting to be drawn forth, even as 
the statue lies waiting in the quarry, the fossil equiva¬ 
lents of the long senes of costly dye materials for which 
she has hitherto remained the tributary of foreign 
climes. Instead of disbursing her annual millions for 
these substances, England will, beyond question, at 
no distant date become herself the greatest colour- 
producing country in the world ; nay, by the strangest 
of revolutions, she may ere long send her coal-derived 
blues to indigo - growing India, her tar - distilled 
crimsons to cochineal-producing Mexico, and her fossil 
substitutes for quercitron and safflower to China, 
Japan, and the other countries whence these articles 
are now derived 

This pronouncement of Hofmann is interesting in 
that it involves two propositions, one correct and 
the other incorrect The instinct and wide experience 
of the chemist told him, and told him correctly, that 
the coal-tar dyes were destined largely to replace the 
vegetable colouring matters and to provide the textile 
manufacturer with increased opportunities for the 
production of new effects ; but when he took for 
granted that the new discovery would find vigorous 
commercial development in the country of its birth he 
was forming an opinion on a subject less his own than 
chemical science Within a few years Great Britain 
was exporting roal-tar to Germany for dyestuff manu¬ 
facture, and, whilst artificial colour manufacture 
languished here, Germany forged ahead and soon 
dominated all others in the new industry. Indigo- 
planting and indigo preparation did indeed dwindle 
into insignificance, largely because no concerted effort 
was made to apply scientific methods to the improve¬ 
ment of methods which had remained unchanged fot 
perhaps a thousand years ; but it was Germany which 
exported artificial or coal-tar indigo to India and 
not Great Britain. 

It has just been hinted that scientific cultivation 
and scientific methods of separation might have enabled 
natural indigo to hold its own against artificial indigo 
produced from the components of coal-tar; there is 
indeed solid foundation for the belief that natural 
indigo, had its production not been woefully mis¬ 
managed, would never have been supplanted by the 
artificial material. It would appear likely that the 
percentage of colouring matter yielded by the in&gd 
plant might be greatly increased by scientific breeding 
and by improved methods of extracting the colour; the 
percentage of sugar obtained from the sugar beet by 
judicious selection of seed and careful development b£ 
methods of extraction was raised from little more 
5 per ceijt. to about *0 per cent, on the of the 
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beet. Furthermore, and for reasons which need not 
riow be discussed; it seems clear that natural indigo is 
of distinctly greater value as a dyestuff than the 
artificial product. These facts were realised by the 
Government of India many years ago: a scheme of 
research work was launched, financed by the State, 
and notable advances were made in the manufacture 
of natural indigo. But at the moment when it had 
become clear that indigo planting could be given a 
new and profitable lease of life, the Indian Govern¬ 
ment, apparently from motives of economy, abandoned 
the research scheme , the considerable expenditure of 
money which had been incurred thus represented, for 
all practical purposes, an extravagant waste of money. 
It seems at first sight irrational to spend a large sum 
of money in proving the truth of a scientific forecast 
as to how a particular scientific industry can be made 
to flourish and to abandon the project at the moment 
of fructification ; at the same time, the fact that this 
remarkable method of procedure is the standard method 
adopted by British Governments would suggest that it 
has a sound economic basis 

Whilst little or nothing was done to stimulate the 
cheap production of natural indigo, neither effort nor 
money was spared in the attempt to manufacture coal- 
tar indigo in the German colour works; it has been 
stated that 2,000,000/. was spent on chemical research 
and technical development before synthetic indigo was 
put upon the market. The vast amount of chemical 
and technical experience gained during this great 
enterprise did not lead to the production of indigo 
alone; many compounds closely allied to indigo and 
possessing value as dyestuffs were also made. In¬ 
cluded among these is the traditional Tyrian purple, 
which is contained in the secretions of a small marine 
snail. 

Again, the competition amongst coal-tar dyestuff 
manufacturers led to new developments in connexion 
with the manufacture of entirely novel dyes of like 
stability to indigo, although belonging to entirely 
different classes of chemical compounds. Many of 
these, grouped together as the so-called “ vat-dye¬ 
stuffs,” are derivatives of the hydrocarbon anthracene 
which has been previously mentioned; they can be 
produced from anthracene separated from coal-tar. 
But coal-tor anthracene is costly, whilst the two hydro¬ 
carbons with which Faraday was so closely associated, 
benzene and naphthalene, can be extracted from coal- 
tar in large quantities at but little expense. As an 
illustration of the thoroughness with which chemical 
skill im been applied to the solution of the economic 
problems which arise in the manufacture of artificial 
colouring matters may be quoted the fact that the 
cheap raw materials, benzene and naphthalene, can 


now be used instead of anthracene itself in the manu¬ 
facture of the dyestuffs relating to anthracene. Naph¬ 
thalene can be partially burnt in the air so as to yield 
phthalic acid, this phthalic acid can be caused to 
condense with benzene to give anthraquinone. The 
anthraquinone thus manufactured can be used to 
replace that previously obtained from the costly anthra¬ 
cene, and can be utilised in the manufacture of the 
better-class vat-dyestufls. 

Whilst the manufacture of coal-tar dyes grew to vast 
dimensions owing to wise development and exploita¬ 
tion, other industries and fields of knowledge also 
benefited In course of tune it was found that 
Faraday’s benzene was the starting material for many 
aromatic substances of use m medicine, in photography 
and m many other arts Furthermore, the coal-tar 
hydrocarbons, benzene and toluene, are the raw 
materials from which the high explosives, picric acid 
and trinitrotoluene, are manufactured At the out¬ 
break of the War, no picric acid was being made 
from benzene, and no trinitrotoluene had ever been 
made on a large scale in Great Britain. This was of 
course well realised on the Continent; to what extent 
the known unpreparedness of Great Britain for the 
manufacture of the staple high explosives was a factor 
in precipitating war cannot now be ascertained 

The set of great industries involved in the manu¬ 
facture of artificial dyestuffs, pharmaceutical products, 
and military and naval high explosives are thus closely 
allied Faraday’s discovery of benzene and its ana¬ 
logues is also important m connexion with liquid fuel 
used in the ordinary internal combustion engine. 
Certain of the naturally occurring petroleums contain 
large proportions of aromatic hydrocarbons, such as 
benzene, and the fact that a petroleum from Borneo, 
containing about 20 per cent, of benzene and toluene, 
was available in 1914, was a very material rcljcf to the 
difficult situation created by the impossibility of im¬ 
mediately preparing large quantities of raw materials 
from coal-tar for the manufacture of high explosives. 
Benzene and toluene from coal-tar are now largely used 
for blending with petrol from overseas and for improving 
Vts efficiency as a fuel. 

In the year 1825 Faraday undertook, at the request 
of the Council of the Royal Society, a lengthy and 
laborious experimental study of the manufacture of 
optical glass; the investigation extended over four 
years, and was fruitful in that it provided a great deal 
of accurate and precise data as to the conditions to be 
desired or to be avoided in the making of glass for 
optical .instruments. The notable positive result of the 
work was the discovery of the so-called heavy glass, 
which consists largely of a lead borosilicate and has 
very high refractive power. The expenses incurred in 
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carrying out this work were amongst the objects of a 
violent attack levelled against the president and Council 
of the Royal Society in 1830 by Sir James South, The 
H heavy glass ” was destined later to serve in Faraday’s 
discovery in 1845 the rotation of the plane of polar¬ 
isation of light when passed through a transparent 
medium in a strong magnetic field , this property, that 
of magnetic rotatory power, took its place amongst the 
important physical constants of chemical substances 
as a result of the work of the late Sir W. H. Perkin 
Yet another brilliant piece of Faraday’s experimental 
chemical work remains to be mentioned. He had noted 
that films of beaten gold of some 1/280,oooth'of an inch 
in thickness are translucent, and that the transmitted 
light is green m colour; from this observation he was 
led to study the transmitted colour of still thinner films 
of gold and other metals, and to the conclusion that 
glass, fused with the addition of a trace of a gold salt, 
owes its ruby colour to the diffusion throughout the 
mass of minutely divided gold The reduction of 
metallic gold in aqueous solution also engaged his 
attention, and he concluded that the bright red- 
coloured solutions thus obtained owed their tolour 
to the diffusion of minute particles of metallic gold 
throughout the liquid. These coloured and apparent 
solutions of metallic gold m water are very stable; 
their study by Faraday in 1857 was an obvious prelude 
to the classical studies of colloidal solutions published 
by Thomas Graham, the Master of the Mint, in 1861 
So far I have dwelt, perhaps with too much insistence, 
on Faraday’s pre-eminence as an experimenter, and, 
possibly again in too accentuated a manner, with the 
world-extended influence of his chemical work on the 
subsequent history of our planet Such possible defects 
call for an apology. Faraday came forward as an 
experimental genius at a time when the chemist was 
forced to work with the aid only of ordinary domestic 
appliances, and when he had to make for himself every 
item of the apparatus which he desired to use. His 
“ Chemical Manipulation,” published in 1829, provides 
a fund of information concerning details of chemical 
experimentation of which the chemical student of to-day 
is entirely ignorant. We have progressed so far in our 
experimental study of chemical phenomena that the 
investigator is now but little dependent on his own 
manipulative skill, and has become largely subservient 
to the ingenuity of the scientific instrument maker. 
Again, an apparently non-utilitarian experimental dis¬ 
covery made in one generation seems naturally to 
become the corner-stone of some gigantic industrial 
development in the next decade. A perusal of Faraday’s 
experimental work furnishes ample material in support 
of this thesis ; and, to come nearer to the present day, 
many of those present to-night had the privilege of 


witnessing those fundamental experiments on the hque- 
faction of gases, shown in this theatre by Sir James 
Dewar, which have become the foundation of great 
industries. 

It w«uld be a mistake to attempt to measure the 
achievements of Faraday on a scale derived from a con¬ 
sideration of the immediate material benefits to the 
world which have accrued from his work. Probably no 
man, with the possible exception of Newton, has ever 
exercised throughout a century such a persistent direct¬ 
ive impulse to the activities of a huge body of scientific 
workers This is the more strange in that Faraday 
was essentially a solitary worker; the long list of his 
published papers includes but two m which he is named 
as a joint author It would almost seem that the man 
was endowed with such consummate skill as an experi¬ 
menter that any collaborator of his day would have 
impeded the progress of a joint investigation It might 
perhaps have been anticipated that one so much 
accustomed to work alone, and as a pioneer far ahead 
of most of his contemporaries, would have tended 
towards narrow specialisation and have gradually lost 
interest in other branches of scientific activity by 
reason of intense cultivation of his own field of investi¬ 
gation Some justification for such an expectation may 
be sought in the fact that although he was the first 
secretary of the Athenaeum Club, he resigned the posi¬ 
tion after one year of office, and that he declined 
nomination to the presidency of the Royal Society on 
the ground that it would impede his experimental work. 
But the lengthy correspondence of Faraday with Schdn- 
hem, Liebig, Whewell, Wheatstone, Agassiz, Dumas, 
Wollaston, Ilersthel, de la Rive, Gay-Lussac, and a 
host of other great contemporaneous scientific men, 
shows that his mterests were widespread, and that he 
bore always in mind liis primary concern for the 
advancement of natural philosophy as a whole. One 
of the most acute judges of his fellow-men, the Count 
Camillo Cavour, records an appreciation which is worthy 
of quotation ; he found Faraday “ without a waistcoat, 
in a ragged old coat, looking for all the world like a 
sixteenth-century savant. But one can see that he has 
great rapidity of perception and quickness of decision- 
two qualities which lead almost instinctively to these 
great discoveries. There is not a scrap of scientific 
conceit about him.” 

In this conservation of a wide scientific interest, so 
difficult for an isolated worker, the nature of Faraday’s 
duties in the Royal Institution must have played a great 
part. One of his major tasks consisted in expounding 
the results of current scientific progress to a cultured, 
though not a specialist audience; his sense of responsi¬ 
bility towards that audience led him so to train his 
powers that he became the most efficient popular 
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exponent of science of his day. His lectures to children 
on the chemical history of a candle show that he was an 
unrivalled master of lucidity of exposition and a genius 
in the device of simple but convincing illustrations. 

It must not; however, be imagined that Faraday con¬ 
fined himself to the discovery and exact statement of 
experimental facts without thought for their theoretical 
significance. His respect for a bold and far-reaching 
generalisation, put forward as & mathematical inter¬ 
pretation of facts—and this is what is meant by a 
theory—is expressed in many of his writings He 
begins one of his papers with the following passage : 

" That wonderful production of the human mind, 
the undulatory theory of light, with the phenomena 
for which it strives to account, seems to me, who am 
only an experimentalist, to stand midway between 
what we may conceive to be the coarser mechanical 
actions of matter, with their explanatory philosophy, 
and that other branch which includes, or should 
include, the physical idea of forces acting at a distance, 
and admitting for the time the existence of the ether, 

1 have often struggled to perceive how far that medium 
might account for or mmgle with such actions gener¬ 
ally, and to what extent experimental trials might be 
devised, which, with their results and consequences, 
might contradict, confirm, enlarge, or modify the ideas 
we form of it, always with the hope that the corrected 
or instructed idea would approach more and more to 
the truth of nature, and in the fulness of time coincide 
with it " 

The literature of science may be searched m vain for 
a more sympathetic and a more accurate definition of 
the relation which should exist between the pure experi¬ 
menter and the mathematical interpreter of the 
observed facts * and because Faraday was both. 
Clerk Maxwell, who was the first to translate Faraday’s 
brilliant conceptions into mathematical language, and 
to apply to them all the powerful methods of the 
mathematical workshop, observed that * 

" The way in which Faraday made use of his idea 
of lines of force, shows him to have been in reality a 
mathematician of a very high order—one from whom 
the mathematicians of the future may derive valuable 
and fertile methods/* 

This is the deliberate opinion of one who was not given 
to exaggeration, and who, in the course of a short life, 
contributed more perhaps than any other to the develop¬ 
ment of mathematical physics in the Victorian period, 
That Clerk Maxwell’s judgment was sound is obvious 
. to all who have had occasion to study the remarkable 
series of experimental researches in electricity published 
by Faraday between 1831 and 1860; early in these 
classical investigations Faraday succeeded in forming 
very dear ideas concerning the manner in which an 
electric current operates in the decomposition of water 
or of salts in solution. He showed that when water is 
electrolysed the quantity decomposed is exactly pro¬ 
portional to the quantity of electric energy which has 
passed, and that the products of the decomposition can 
bis collected and measured ** with such accuracy as to 


afford a very excellent and valuable measurer of the 
electridty concerned in their evolution.” He showed 
further that in all cases the quantity of chemical decom¬ 
position is exactly proportional to the quantity of elec¬ 
tricity which has passed through the electrolyte, and 
that a given quantity of electric energy liberates 
chemically equivalent amounts of the metals during the 
electrolysis of metallic salts. In this way Faraday was 
able to determine a series of numbers representing the 
electrochemical equivalent of the elements, and to show 
that the electrochemical equivalent is the same as the 
chemical equivalent. It remained for a later worker, 
Sir Edward Frankland, to formulate the conception of 
valency, to ppint out that the true atomic weight of an 
element, divided by the valency, gives the chemical 
equivalent, and so to pave the way for securing the 
atomic theory in its present impregnable position 1'he 
work of Faraday on electrolysis was one of the essential 
steps taken during the nineteenth century to realise 
what Newton foresaw when he remarked * 

It seems probable to me that God m the beginning 
formed matter in solid, massy, hard, impenetrable 
movable particles, of such sizes and figures, and with 
such other properties, and 111 such proportion to space, 
as must conduce to the end for which He formed them; 
and that these primitive particles, being solids, are 
incomparably harder than any porous body com¬ 
pounded of them, even so hard as never to wear or 
break in pieces ; no ordinary power being able to 
divide what God Himself made one in the first 
creation ** 

Hut still more far-reaching consequences resulted 
from Faraday’s electrochemical work; he often 
expressed his conviction that the forces termed chemical 
affinity and electricity are one and the same, and he had 
been led to associate a definite quantity of electricity 
with the liberation of the atomic unit of an element from 
combination. There must thus exist a definite mini¬ 
mum unit of electricity , and, as Helmholtz indicated 
more definitely in 1880, not only matter but also 
electricity itself has an atomic structure The dis¬ 
coveries of the last thirty years, which have resulted 
in the isolation of the atom of negative electricity—the 
electron—and the identification of the atom of positive 
electricity with the positively charged hydrogen atom, 
are the logical outcome of the work of Faraday. 

To the chemist the discussion, applications, and 
extension of Faraday’s electrochemical conceptions have 
been a fruitful source of inspiration and progress for 
nearly a century; as time passes on, those conceptions 
are seen to increase continually in fundamental signifi¬ 
cance, It cannot be doubted that when the second 
centepary of the discovery of benzene is honoured in 
this theatre a hundred years hence, my successor will be 
able to point to consequences still more fundamental 
and far-reaching, of the work and thought of perhaps the 
greatest experimental genius the world has ever seen. 
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The Faraday Benzene Centenary . 1 


By Prof Henry E. Armstrong, F.R S. 


A N indescribable feeling of deepest reverence thrills 
those who know that they arc within a holy of 
holies when standing at this tabic whence Davy and 
Faraday and Dewar disclosed their discoveries to the 
world 

Consider the immensity of outlook it commands A 
few days ago, the glories of Tut-ankh-Amen’s most 
wonderful tomb were depicted, in minute detail, 
upon the screen behind me We could realise that 
man stood higher, in the decorative arts, several thou¬ 
sand years ago, than he does to-day- that man was 
then deeply reverent m his beliefs In stark contrast 
is the change m our civilisation—we call it advance - 
made within the past century, through the application 
of the discoveries discoursed of within these walls : in 
large measure fired by the tiny spark first shown to 
the World, at tins table, in 1831 What reverence have 
we for such a discovery ? Our men of letters pay no 
heed to it The public at large has no knowledge thereof, 
Chemists desire to show, by this commemoration, 
that they are persons mindful of the words of the 
ancient poet and preachei : 

Let us now praise famous men 

And our fathers that begat us 

The Lord hath wrought great glory by them 

Through His great power from the beginning. 

Such as did bear m their kingdoms, 

Men renowned for their power, 

Giving counsel by their understanding 
And declaring prophecies 
Leaders of the people by their counsels 
And by their knowledge of learning meet for the 
people, 

Wise and eloquent in their instructions. 

“ Of them that have left a name behind them,” 
Faraday is one of the greatest, certainly the greatest 
experimental philosopher the world has yet known. A 
Sandemanian, deeply religious, from his childhood up¬ 
wards, throughout life, he advisedly kept his ** science ” 

1 Address delivered at the Royal Institution on June 16, the Duke of 
Northumberland In the chair, at the celebration of the centenary of the 
discovery of benrene by Faraday 


apart from his religion but his moral faith was ever 
the background of his scientific productivity Jlis 
work was all conceived and executed in a deeply 
religious spirit. It will only be by following his ex¬ 
ample that wisdom will be made the religion of the 
people. He painted himself, his attitude during the 
whole of his career, in a lecture he gave in 1816, when 
only twenty-five years old, in saying— 

“ The philosopher should be a man willing to listen 
to every suggestion but determined to judge for him¬ 
self He should not be biassed by appearances; have 
no favourite hypothesis ; be of no school and in doctrine 
have no master. He should not be a respecter of 
persons but of things. Truth should be his primary 
object. If to these qualities be added industry, he 
may indeed hope to walk within the veil of the temple 
of nature.” 

Speaking at this table, in May 1854, addressing His 
Royal Highness, the Prince Consort, who occupied the 
chair, Faraday said * “I take courage. Sir, from your 
presence here this day, to speak boldly that which is 
on my mind.” The lecture was on “ Mental Educa¬ 
tion.” In it he dealt with the need of self-education, 
through attention to “ natural things,” with the object 
of improving the faculty of judgment and making it 
proportionate. 

“ I will simply express my strong belief,” he said, 
“ that that point of self-education which consists in 
teaching the mind to resist its desires and inclinations, 
until they are proved to be right, is the most important 
of all, not only in things of natural philosophy but in 
every department of daily life.” 

The lecture was a profession of the attitude of mind 
in which he had accomplished his work. 

Taking courage to speak boldly, in the presence of 
your Grace, I would say that even the world of tfdeftce, 
to-day, is in great need of following counsel such as, 
Faraday gave in his incomparable lecture We are tpo 
prone to speculate—often too inconsiderate in epeculfc* 
tion—too little alive to our own individual 
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too little bent upon cultivating that breadth of vision 
and proportionate judgment which is at the root of 
scientific method. Overcome by the ecstasy of prac¬ 
tical achievement, we are too little mindful of the 
public interest: we are doing too little to make 
scientific method a public possession. Faraday’s dream 
is in no way fulfilled : the spirit of science in no way 
enters into our commerce, into our industry, into our 
public life. 

Our best way to praise famous men is to take to 
heart the lessons of their lives. Consider what Faraday 
did, at this table, to accomplish the exhortation— 
“ Suffer little children to come unto me.” He intro¬ 
duced the Children’s Christmas courses and in all his 
lectures endeavoured to come down to the level of his 
hearers. How different this from our modem practice 
—our entirely selfish use of jargon. 

We seek to-day to direct attention to Faraday’s special 
greatness as a chemist. He is generally thought of in 
connexion with electrical discovery but it is significant 
that he began his career as a chemist: that he grew 
up in the severity of a proper chemical discipline : just 
at the time, however, when electricity was coming into 
vogue. Inspired by his great master, Humphry Davy, 
fascinated by the wonderful use Davy had made of the 
electric current in liberating the alkali metals and in 
discovering the nature of so common a substance as 
lime, gifted with marvellous power of insight and un¬ 
hampered by the mass of detail which encumbers our 
modem thought, he could not do otherwise than 
recognise the reciprocal inseparable nature of chemical 
and electrical phenomena. He ultimately proclaimed 
the essential unity of chemical and electrical change— 
not yet generally recognised by chemists, though in 
these days even matter is regarded as of electrical 
origin. We have yet to acknowledge Faraday’s pre¬ 
science and the consequences of this, his prime 
discovery. 

The range of his chemical activity is astounding, the 
more when we consider his slender equipment and the 
fact that he did almost everything himself. As one of 
the earliest workers in organic chemistry, he stands 
pre-eminent. He not only discovered the hydrocarbon 
benzene but also three of the five chlorides of carbon; 
moreover he was the first to study the sulphonic acids, a 
class of compound now ofjhe first technical importance. 
His achievement in making these acids was akin, in 
principle, to that by which Montgolfier's balloon was 
changed into the air-ship of to-day, by the introduc¬ 
tion, into the car, of the internal combustion engine 
m tb its propeller. Naphthalene is an unwieldy hydro¬ 
carbon which floats upon water but cannot swim in 
it^beingr insoluble—Faraday, by introducing the ele¬ 


ments of sulphuric acid, made it soluble and mobile. 
The discovery has been of infinite service m the dye¬ 
stuff industry. Faraday was one of the first to examine 
caoutchouc. His name is associated, for all time, with 
the liquefaction of the gases. He also studied alloys 
of iron, optical glass and gold in the finely divided 
state—each an inquiry of major consequence. Many 
minor issues were examined, always with perspicacity. 

The discovery upon which we base this commemora¬ 
tion, that of benzene, will always rank as one of the 
most fundamental discoveries of chemistry. If not the 
entire hub of the organic section of our chemical 
universe, benzene is at least a major part thereof. Our 
edifice, in fact, has two foundation stones : one, the 
simple carbon atom, whnh can be extended endlessly, 
as links are, in a chain , the other, a dosed complex 
unit or block of six carbon atoms, ranged as in the 
diamond and associated symmetrically with six atoms 
of hydrogen. This latter we call benzene. It is, m 
fact, just a bit of diamond, mounted and preserved in 
hydrogen, as though this were aspic The beauty 
of the diamond, however, is as nothing compared 
with that of benzene in the eyes of its many 
mistresses, 

Faraday separated benzene from the products of the 
decomposition of oil by heat lie seems to have taken 
an interest in these products so early as 1818 but did 
not come into possession of the material for their study 
until April 26, 1825. Beginning the investigation on 
this date, he soon isolated benzene and may be said to 
have discovered it on May 24, the day on which he 
first determined its composition, by an operation itself 
a wonderful experimental “ tour de force ”, the 
memoir in which he submitted his discovery to the 
Royal Society is dated June 16. Having studied a 
material such as he used and knowing its complexity, 
I marvel at the rapidity with which he carried out the 
inquiry and the accuracy of his deductions It is a 
work of astounding genius. 

In those days, formulae were scarce known, Dalton 
had but recently put forward his atomic theory, Fara¬ 
day, however, was already alive to their use and called 
his product bicarburetted hydrogen, CjH, the value 
then assigned to carbon being half the present value. 
He gives the data for the molecular formula, Cell*, 
though molecular formulae were unthought of then* 
About ten years later, the hydrocarbon was prepared 
from benzoic acid, by Mitscherlich, who altered the 
name to bettzin, which Liebig changed to benzol . 
Later (1834), the systematist Laurent introduced 
the use pf the terminal ene (£ne); alternatively, he 
proposed the name phine (from ^amu, to shine), 
whence phenyl. 

The classic academic event in the history of benzene 
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was the introduction by Kekule, in i860, of the con¬ 
ception of a dosed system of carbon atoms typified by 
the World-renowned hexagonal formula. He has told 
us how the idea first came to him when going home to 
his lodgings on the top of a London bus. Since then, 
benzene and its derivatives hftve been the subject 
matter of a vast volume of inquiry by all the nations * 
German chemists, however, were long the leaders 

Attention was first specially directed to the presence 
of benzene in coal tar in 1845 The process of extract¬ 
ing it was devised, in 1849, by Mansfield, working in 
Hofmann’s laboratory in Oxford Street, London. To¬ 
day, the gases formed on heating coal to redness, 
either in manufacturing town's gas or metallurgical 
coke, are most carefully stripped of benzene and allied 
hydrocarbons Our output of u crude benzol ” is esti¬ 
mated at 22,000,000 gallons, which is mostly used as 
motor fuel. Certain petroleums contain considerable 
quantities of benzene hydrocarbons 

Benzene only acquired te< hmcal importance from 
1856 onwards, when our countryman, William Henry 
Perkin, entered upon his great adventure, at the age 
of nineteen lie not only discovered the first aniline 
colour, mauve * he also founded the artificial dyestuff 
industry. To-day, the natural colouring matters are 
all but displaced by dyestuffs, often superior, derived 
more or less directly from benzene 

Nothing that hes happened since Faraday made his 
disco\ery would have given the philosopher greater 
pleasure than the advance in our knowledge of the 
origin of colour -a subject which once filled his mind 
Turning to his remarkable correspondence with the 
Swiss chemist, Srhonbein, whose name comes next to 
those of Priestley and Lavoisier m the history of oxygen, 
we find Schonbcm, in a letter dated Oct 17, 1852, 
writing to him as follows •— 

“ Entertaining the notion that in many, if not m all 
cases, the colour exhibited by oxycompounds is due to 
the oxygen contained in them or, to express myself 
more distinctly, to a peculiar chemu al condition of that 
body, 1 have continued my researches on the subject 
and obtained a number of results which I do not hesi¬ 
tate to call highly curious and striking . . I am nearly 

sure that you will be pleased to repeat the experiments, 
for cither by mere physical means or by c hemieal ones 
you may make and unmake or change the colour of a 
certain substance without altering the chemical con¬ 
stitution of those matters. To my opinion, that wonder 
is performed by changing the chemical condition of the 
oxygen of the oxycompound.” 

To this Faraday replied on December 8 

“ Your letter quite excites me and I trust you will 
establish undeniably your point. It would be a great 
thing to trace the state of combined oxygen by the 
colour of its compound, not only because it would 


show that the oxygen had a special state, which could 
in the compound produce a special result—but also 
because it would, as you say, make the optical affect 
come within the category of scientific appliances and 
serve the purpose of a philosophic induction and meaup 
of research, whereas it is now simply a thing to^be 
looked at. Believing that there is nothing superfluous 
or deficient or accidental or indifferent in nature, I 
agree with you in believing that colour is essentially 
connected with the physical condition and nature of 
the body possessing it and you will be doing a very 
great service to philosophy if you give us a hint, 
however small it may seem at first, in the develop¬ 
ment or, as I may even say, m the perception of this 
c on n ex ion ” 

Before you are two specimens, one of quinol, the 
other of quinone, one colourless, the other coloured— 
yellow Quinone is the type of all organic colouring 
matters. Jn quinol, the simple molecule of water, 
II OH, less an atom of hydrogen, is introduced twice 
into benzene, in place of two of its atoms of hydrogen; 
it is (olourless Remov e from it two atoms of hydrogen, 
one fronj each of the two OH groups : the product, 
quinone, is yellow in colour. It is as Faraday sup¬ 
posed the condition of the oxygen is altered and 
certain rentres in the molecule become active absorbents 
of the light waves. 

I have ventured to hang upon the inward wall of this 
great fortress of science, w hich Faraday occupied to 
such wonderful purpose, “ a banner sable, trimmed 
with rich expense,” bearing a strange device emblematic 
of benzene. Faraday’s initial is enclosed within the 
hexagon which symbolises his discovery. This symbol 
is one that we may aver will last for all time, as upon 
it may be welded all the facts relating to benzene. It 
is probably the most significant symbol ever devised, 
for it has veritable volumes of meaning in the chemist's 
seeing eye. From it the colours irradiate—though not 
precisely m prismatic order. Colour, at its first appear¬ 
ance, is either yellow or blue, according to the type of 
compound, yellow being always associated with sim¬ 
plicity of type As molecular complexity is raised, 
yellow is gradually intensified and passes into the 
richest red. Blue, in like manner, becomes intensified 
and may pass into green, which is the forerunner of 
black. The changes are due either to changes in the 
weighting of the absorbing centres or to their cumu¬ 
lative repetition and co-operative action. 

Behind me is a curtain of wondrous texture and 
colour, dyed with Jade green, one of the latest and 
most valuable, certainly the most remarkable of the 
anthracene vat-colours : it was first made in Scotland- 
Mark its symbol-—it is benzene soldered upon benzene, 
many times over: a Nonaphme. The two lone, un¬ 
sociable, oxygen atoms are the main cause of its colour. 
Note the wonderful change in colour when these oxygeq. 
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Atoms are wedded each to an atom of hydrogen—now 
the Jade green becomes a salmon-red, with a most 
remarkable fluorescent sheen, indicating a simplifica¬ 
tion of the light-absorbing mechanism. The big hank 
pf 'viscose silk across the green curtain is dyed with 
thr material in which the green has been thus wedded 
hydrogen: if oxygen be allowed to take away the 
hydrogen, the dyestuff again becomes green, may we 
not say, with envy. Note also this intensely blue hank. 
In Jade green the oxygen atoms are related as are my 
thumbs when I so juxtapose my fingers that the backs 
of my two hands are in the same plane. Turning one 
hand round, my thumbs become related diagonally. 
Making a like change in the molecule of Jade green , 
converting the dibenzanthrone into isodibenzanthrone, 
the colour passes into blue: wed the oxygen with 
hydrogen, it passes into red of a blue shade. We can 
picture what would have been Faraday's and Schon- 
bein’s ecstasy of delight at seeing their prophecy veri¬ 
fied in such chameleon-like behaviour. 

I have referred to Viscose silk. What would Faraday 
have said, if told that we had not only found V tongues 
in trees ” and gone far to discover “ good in every¬ 
thing " but also that, spider-like, we had made the 
mere timber of trees into a veritable silken web, carry¬ 
ing colours of every hue made from his benzene, a material 
found worthy of notice even by a Chancellor of the 
Exchequer and actually worn not by Queens alone but 
also by most of their female subjects ? Could we tell 
him these things, might he not well ask what is left for 
poor Nature to do : at the same time, he would be the 
first to recognise that we had studied “ natural things ” 
to some purpose and had he foreseen the power chemists 
were to wield over Nature, he would perhaps have 
elected to remain a chemist and have thought little of 
electricity—as do chemists to-day. 

We may go further still in tracing the scientific 
progress of benzene. It is written that “ the last shall 
be first.’' Benzene, however, retains its dominance 
and is everlasting. The discovery of the first Fullerian 
professor, benzene and its descendants are now the 
objects of most serious attention by the latest holder of 
the chair. Racked upon his goniometer, tortured by 
X-rays, they are being forced to disclose the secrets of 
their inmost atomic centres: their molecular dimen¬ 
sions are being determined in ultramicroscopic terms. 
Faraday would not have been surprised: he would 
have been the first to welcome such achievements but 
with reverence, as well as delight at our progress. 

By some uncanny mental process, the chemist has 
prophesied what X-rays are justifying ; and now a new 
era is upon us, one for which we must prepare ourselves. 
Like Faraday, we must have many-compartmented 
minds. We must learn to think in the solid. The 


chemistry of the future will be spatial in dimensions 
and distribution. It will be in no slight degree a science 
of solid geometry. I have here a model of benzene m 
terms of units such as X-rays reveal to us in the 
diamond. Mr. William Barlow and I desire to lay 
this to-day upon Faraday's table as a solid tribute to 
his memory : it is something more than a mere symbol: 
we believe it to be a very close approach to the 
geometrical structure of the molecule It is something 
I have hoped for during the whole of my life. There 
are other models here, made by Mr. Barlow, of various 
derivatives of benzene, all in close accordance with 
crystallographic data. 

To return to colour, the colour-chemist to-day is a 
super-magician. If women could be scientific, they 
would insist upon being stamped all over, not with a 
king’s cartouche, such as we have seen was used on 
Tut-ankh-Amen's tomb , no, with the hexagon symbol 
of benzene, as the emblem of the colours in which they 
are now arrayed far more gloriously than were ever the 
lilies which Solomon, we are told, could not rival. To¬ 
day, we can paint the lily with its own colour We 
make the colours of the lily, indeed those of most 
flowers, in the laboratory, actually from benzene. 
P'araday, in Sandemanian moments, would almost have 
regarded this as sacrilege. 

To-day is no common occasion and we desire to deal 
with it in no common way. This commemoration is 
held at the instance of a remarkable and unusual 
conjunction : by the Royal Institution, acting together 
with the Chemical Society, the Society of Chemical 
Industry and the Association of British Chemical Manu¬ 
facturers—a trinity completely representative of Eng¬ 
lish chemical interests. Chemists desire to show that 
for once they can think together We together acclaim 
the memory of Faraday—of Faraday the complete 
philosophic chemist. Moreover, our committee has 
decided to take in hand the preparation of a medal, to 
be awarded at intervals, perhaps sexenmally, without 
regard to nationality, for an outstanding achievement 
in some clear relation with Faraday's discovery of 
benzene. We desire not only to keep his influence 
alive but also to extend it. We propose to follow a 
well-known practice of the clergy and make the first 
award, in anticipation, to-day. We ask Mr. James 
Morton, of Carlisle and Giangemouth, to accept 
promise of the first Faraday Benzene Centenary Medal, 
in special recognition oi the signal service he has 
rendered to chemical science and industry in Great 
Britain, during the past ten years, by developing and 
extending the manufacture of the anthracene vat-dye¬ 
stuffs and, more recently, by extending their applica¬ 
tion to silk and wool. 
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Faraday and his Contemporaries . 1 


By Prof, Erns'I Coiikn 


Y OU all know Lord Byron’s reply to the malignant 
diatribe on his “ Hours of Idleness,” published 
by the Edinburgh Reined the slating critique which 
advised him “ that he do forthwith abandon poetry, 
and turn his talents, which are considerable, and his 
opportunities, which are great, to better account ” 
Some years afterwards Byron himself admitted that 
he had gone too far in his ** English Bards and Scotch 
Reviewers,” saying “The greater part of this satire 
I most sincerely wish had never been written, not only 
on account of the injustice of much of the critical and 
some of the personal part of it, but the tone and temper 
are such as I cannot appro\ c.” Not only did he attack 
in this most vehement effusion the achievements of 
English literature, but also he fretted and fumed about 
those produced by contemporary science 

"Thus saith the Preacher f Nought beneath the suu 
Is new , yet still from change to change we run , 
What varied wonders tempt us as they pass 1 
The cow-pox, tractors, galvanism, and gas, 

In turns appear, to make the \ ulgar stare, 

Till the swoln bubble bursts—and all is air r " 

The word “ tractor " wants explanation, as its meaning 
differs from that which it lias to-day 
About the year 1790 an American physician, Dr 
Elisha Perkins, invented an instrument, which he 
named “ metallic tractors,” for the cure of local pams, 
inflammations, and rheumatism. The tractors, he 
claimed, were of peculiar and secret composition, but 
it is asserted that one was of iron, the other brass. 
They were three inches long and pointed. In use they 
were drawn downward over the affected part of the 
patient for twenty minutes. Dr. Perkins’ son pub¬ 
lished a book m London, introducing the method, and 
it inspired so much faith that a Perkinsian Institution 
was opened, of which Lord Rivers was president. 
Recommendations were signed by many physicians and 
clergymen and thousands of cures published, so that 

1 Ad dm* delivered at tbe Royal Institution 00 June 16, the Duke of 
Northumberland in the chair, at the celebration ot the centenary of the 
discovery of benzene by Faraday. 


the inventor pocketed a considerable sum of money. 
Heated discussions arose, and James Gillray, the cele¬ 
brated caricaturist, lampooned the matter in his pro¬ 
duction “ Metallic Tractors,” where Dr, Perkins is seen 
trying to restore, by means of his instrument, the 
normal shape of the nose of a drunkard. 

That Byron had been absolutely wrong so far as gas 
bubbles arc concerned is evident from the most interest¬ 
ing addresses we had the good fortune to hear a few 
moments ago, as gas was the material to which we 
owe Faraday’s wonderful discovery of the foundation- 
stone of a major section of organic chemistry and of 
the synthetic dye-stuff industry. 

If Byron had been right where he mentions Dr, 
Tenner s magnificent invention, what would have been 
to-day the aspect of this assembly ? 

Allow me to remind you in this place where chemists 
from all parts of the world are gathered to-day to do 
homage to the memory of one of the most admirable 
geniuses, of one of the most noble characters England 
ever produced, that Byron continued his comedy of 
errors when he ridiculed the achievements with which 
Galvani and Volta as well as Humphry Davy had pre¬ 
sented natural philosophy. This can scarcely be done 
in a more striking way than by resuming, be it only in 
a few words, what the human race owes to Hich&ei 
Faraday in his capacity of a physical chemist, especially 
in that branch of our science which was so mercilessly 
attacked by the author of “ English Bards and Scotch 
Reviewers.” 

Two years after the discovery of benzene, Faraday 
published his u Chemical Manipulation/* This title 
is far too narrow, as we have to deal with an almost 
complete laboratory companion fqr physico-chemical 
work. In none of our contemporary books on this 
subject is so much stress laid upon the necessity of 
cleanliness in laboratory work, none of them gives so 
strong evidence as Faraday's manual that Peter Riftss 
was absolutely wrong in his definition of chen&fcty i 
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'fOttattte ist der unreinliche Teil der Physik,” 
^hkh'ransin plain English: “ Chemistry is the dirty 
of physics.” Every page of this most valuable 
book not only shows the author’s passion for his subject, 
fe vtot at tlie same time his extraordinary skill as an experi- 
WPpter, who tries to perform the operations, when 
desirable, with the smallest number of requisites. 
Years afterwards this faculty of Faraday’s was symbol¬ 
ised by a most charming cartoon of Punch with this 
legend : “ Faraday giving his card to Father Thames ; 
and we hope the Dirty Fellow will consult the learned 
Professor.” The adjoined text runs as follows: 

“A Philosopher Afloat. 

“ A chemical work of small size and gTeat importance 
has been lately published. The production alluded to 
is Faraday on the Thames, a title which means even 
more than it appears to mean ; for it not only expresses 
Professor Faraday’s views of the composition of the 
river, but also describes the sensations experienced by 
him during a period of brief transit upon its surface. 
A piece of white card, according to the professor, 
becomes invisible at a very small degree of submersion 
in the Thames water, which is of a peculiar colour— 

* opaque pale brown ’-drab-quakerish—and a not very 
peculiar smell, because it partakes of that of the sink- 
holes, and may be described as odoriferous, but not 
fragrant. We have often had great pleasure in hearing 
Faraday explain the composition of water, pure and 
simple ; but we rejoice much more that he has enabled 
the public to form a correct idea of the constituents of 
that of the Thames, which consists of something more 
than Oxygen and Hydrogen. Because we are losing 
brave men by war, it is rather the more desirable 
than otherwise that wc should not also lose useful 
citizens by pestilence, as we certainly shall if the Thames 
continues much longer to be an open sewer. We hope 
that Professor Faraday’s publication, which takes the 
shape of a concise letter to the Times , will effect a 
saving of human life still greater than that which has 
resulted from his predecessor’s safety-lamp. Davy’s 
invention prevents carburetted hydrogen from blowing 
up miners-; may Faraday’s epistle avert cholera and 
typhus by stirring up senatorial and municipal persons 
to prevent sulphuretted hydrogen from being dis¬ 
engaged.” 

In the year 1830 an event occurred in Great Britain 
which is to be considered as unique in the history of 
science. Let me tell you this historical story, as I did 
some time ago on another occasion. 

Charles Babbage, then a professor in the University 
of Cambridge, published a small pamphlet, “ Reflec¬ 
tions on the Decline of Science in England and on some 
of its Causes,” in which he tried to prove that England 
was, with respect to the more difficult and abstract 
sciences, not only below other nations of equal rank, 
but even below several of inferior power* It should 
be mentioned tHat this opinion did not remain un¬ 
noticed abroad* A short time afterwards a reply was 


published to Babbage’s book. Its title was, “ On the 
Alledged Decline of Science in England,” by a Foreigner . 
Now I found that this foreigner was Dr. Moll, then a 
professor of physics in the University of Utrecht. It 
may interest you also that I found that Faraday, who 
was an intimate friend of Moll’s, paid the publishing 
expenses, Moll being unable to find a publisher. The 
Utrecht professor proved that Babbage was wrong. 
Here you see on the screen a caricature of the time, 
with the legend : “ Dedicated (but not), with per¬ 
mission, to the British Association for the Advance¬ 
ment of Science.” I have been able to prove that the 
men pictured represent Moll and Dalton meeting at 
the Royal Institution of Edinburgh, Dalton expressing 
thanks to Moil for having defended British Science. 
The name of the author of this picture, who hides 
behind the initials X Y Z, is unknown up to the 
present 

Even to-day it can scarcely be understood how 
Babbage could express such an unfavourable opinion 
at a period when such a brilliant array of British names 
had become immortal bv scientific lahours. As if 
Faraday had cherished the desire to give the lie to 
Babbage’s arguments, a few years later he presented 
science with the discovery of those wonderful laws 
which for all times will form the base of the theory of 
electro-chemistry. Do not suppose that this achieve¬ 
ment was immediately unanimously applauded I 
find in a letter of Berzelius to his friend Wohler, written 
some months after the publication of Faraday’s cele¬ 
brated paper : “ I have got Faraday’s sixth and seventh 
paper and read his discovery of definite proportions 
of electricity, which has been so greatly extolled in 
England. It covers 4 sheets of printing, and is devil¬ 
ishly hard to read. Besides this the conceptions 
developed in this purely theoretical paper are so 
narrow that it declines very strongly my former opinion 
of Faraday.” But some months later Berzelius again 
changed his mind, and m his review of Faraday’s in¬ 
vestigations, published in his Jahresberuhi of the year 
1835, he wrote these sentences : As a matter of fact, 
Faraday created by his meritorious investigations the 
possibility of founding our theoretical conceptions on 
a more reliable base.” 

To-day we know that there scarcely exists any 
natural law which holds good within such wide in¬ 
tervals of concentration, temperature, and pressure as 
those discovered by this hero of science. From the 
chemical point of view it is to be emphasised that his 
investigations, which culminated in the demonstration 
that equivalent quantities of substances have equal 
quantities of electricity associated with them, dis¬ 
proved, once and for all, the Berzdian hypothesis that 
a greater quantity of electricity is needed to separate 
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a compound of a very positive with a very negative 
element^ or radical; than is required to separate a com¬ 
pound of a less positive with a less negative element, or 
radical. But, at the same time, Faraday's researches 
strengthened that part of the Berzclian doctrine which 
asserted the existence of a close connexion between 
electrical and chemical forces 

Looking to-day at Faraday’s words: “The elec¬ 
tricity of the voltaic pile . * . is entirely due to 
chemical action, and is proportionate in its intensity 
to the intensities of the affinities concerned in its pro¬ 
duction, and in its quantity to the quantity of matter 
which has been chemically active during its evolution/' 
we immediately recognise in them the roots of the 
magnificent development which the doctrine of chemical 
affinity has shown since those times by the labours of 


Willard Gibbs, von Helmholtr, and van 
the whole of the present electric industry is fedfedW 
Faraday’s discoveries in the fields of converting eketrid 
energy into mechanical power or, reciprocally, of 
obtaining electric energy by an expenditure jjifc 
mechanical work, electro-chemical industry owes^HP 
existence to his far-reaching researches in the field of 
chemistry. # 

It would be carrying coals to Newcastle to give here 
an account of the influence of these achievements upon 
our purely theoretical conceptions and upon the con¬ 
veniences of modem life, which could never have been 
dreamed of by our ancestors. Recalling this to mind, 
we cannot but repeat Shakespeare's words : 

“ He was a man, take him for all in all, 

I shall not look upon his like again/* 


The Royal Institution. 

New Honorary Members. 


T HE proceedings at the centenary celebrations at borates from this latter by Faraday’s method of 
the Royal Institution were marked by the electrolytic oxidation 

presentation of diplomas of honorary membership to James Flack Norris, professor of organic chemistry, 
six distinguished foreign chemical workers. The pre- Massachusetts Institute of Technology, and secretary 
sentations were made by the president of the Institution, of the American National Research Council. Prof. 
His Grace the Duke of Northumberland, and the Norris is president of the American Chemical Society, a 
recipients, two of whom were represented by fellow- constituency of 15,000 chemists. He is professor in the 
countrymen who were able to be present, were intro- most noted of American Technical Schools, the Massa- 
duced by the secretary of the Institution, Sir Arthur chusetts Institute of Technology, and himself a well- 
Keith, in the following words : known original worker 

Gabriei tiMiLfc Bertrand, professor of biological Joji Sakurai, president of the Japanese National 
chemistry at the Sorbonne, Paris, and Director of the Research Council, emeritus professor, Imperial Uni- 
Laboratory of Biological Chemistry at the Institut versity of Tokyo, Japan, and member of the Japanese 
Pasteur. Prof. Bertrand is distinguished as an House of Peers Prof. Sakurai was a student under the 

inquirer into bacterial activity, particularly in con- late Prof A. Williamson at University College, London, 
nexion with oxidation phenomena, of which he has one of the first small band of Japanese students who 
made a special study. He has also paid great attention came to Europe to acquire a knowledge of western 
to the influence of minute quantities of jatetals not scie nbe^ Working upon foundations laid by the late ' 
usually regarded as acting upon the ^eftirse of ^ital ~PrSf, DiverV he has long been noted as the inspiring 
change. / / l aJ uxmd in Japanese chemistry. A founder of the 

Ernst Julius Cohen, professor of ceneral cnemistry National Research Council of Japan, he is now actively 
and inorganic chemistry, UniversHj ^ of Utr gcht; engaged m promoting the application of science gener- 

Holland. Prof Cohen is an acknowledged leader in ally in his country. 

physical chemistry, the biographer in England of his Frederic Swarts, professor of chemistry, University 
master, Van't Hoff, and like him, a devoted student of of Ghent, Belgium, and member of the Royal Academy 

By fon /( °f Belgium Prof. Swarts is the son and successor of 

Piero Ginori-Conti, Senatore, president Associa- the successor of Kekute in Gand. His father was 

zione Italiana de Chimica, Generale ed Applicata, Kekute’s assistant at the time (1868) Sir James Dewar 

Rome, Italy. Prince Ginori-Conti has acquired dis- worked in Gand, together with Kdmer, celebrated as 
tinction by capturing natural steam and using it as a the first to disclose the value of Retrains betizert* 

source of energy, at the same time extracting from it symbol. Prof. Swarts is distinguished as a Stttd&tt of 

large quantities of boric acid. He manufactures per- the organic compounds of fluorine. 
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